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Abstract 
Introduction: Presbyopia and presbycusis are common disorders in aging people leading to various negative consequences, 
such as social problems, cognitive disorders, depression, and imbalance. The combination of vision and hearing loss has 
been correlated with various adverse outcomes. Regarding the adverse effect of presbyopia and presbycusis on 
communication skills and quality of life in individuals, this study was conducted to determine the relationship between 
these two sensory disorders. 
Methods: This cross-sectional study was performed on 111 patients with presbyopia referred to Ophthalmology Clinic of 
Vali-e-Asr Hospital in Birjand, Iran, from 1395 to 1396. The patients who met reduced visual acuity criteria were included 
in the study. On the other hand, the exclusion criteria were: 1) diabetes, 2) glaucoma, 3) ear infection disease, 4) kidney 
disease, 5) history of head injury, 6) history of ototoxicity, 7) history of ear and intracranial tumors, and 8) experience of 
working in noisy environments. Presbyopia and presbycusis were diagnosed with routine clinical examinations. 
The data were analyzed in SPSS software (Version 22.0) using the Chi-square, Fisher's exact, and Mann-Whitney U tests.  
P-value less than 0.05 was considered statistically significant. 
Results: The results of the study showed that 70%, 64%, and 55% of the patients in the age ranges of 45-49, 50-55, and  
56-60 years old, respectively, had different visual problems. In the present study, slight hearing impairment was observed 
in individuals. No correlation was observed between presbyopia and presbycusis in terms of gender and place of residence 
(i.e., urban, rural). Moreover, there was no relationship regarding these two sensory impairments. (P<0.05). 
Conclusions: There was no relationship between presbyopia and presbycusis. The incidence of presbyopia was more than 
50% and mild hearing impairment was observed in patients. In addition, the treatment of these disorders can prevent 
adverse consequences, such as cognitive impairment and falling down. 
Key words: Hearing loss, Presbycusis, Presbyopia 

Introduction 
Presbyopia is the normal loss of near focusing 

ability that occurs particularly with age. It appears 
due to the gradual thickening and loss of flexibility 
of the natural lens inside the eye. These age-related 
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changes occur within the proteins in the lens, 
making the lens harder and less elastic over time 
(1). Age-related changes also take place in the 
muscle fibers surrounding the lens (2). With less 
elasticity, the eye has a harder time focusing up 
close. In fact, the word "presbyopia" means "old 
eye" in Greek. Most people begin to notice the 
effects of presbyopia sometime after age 40, when 
they start having trouble seeing clearly small 
prints, including books, magazines, and text 
messages on their phone (3, 4). 

Generally, a series of irreversible changes in the 
body is due to aging, and presbyopia is one of these 
changes. Presbyopia is not a worrying problem and 
can be easily treated. In order to create a clear 
image of an object on the retina, it should do its job 
of concentrating light structures, such as the 
cornea and lens. 

In contrast to the cornea, the lens is more 
flexible. With the increase of its thickness to see 
close objects, it focuses more on the light beams so 
that the image of the object is clearly created on the 
retina. This change in thickness is caused by special 
intraocular muscle contraction. As the age 
increases, changes in the eyes occur and the 
hardening of the lens leads to presbyopia. When 
the lens loses its flexibility, it cannot change the 
thickness so it will not be able to optimally 
concentrate the light rays resulting from the 
objects. Therefore, the resulting images will 
become blurred (1). 

Risk factors that have been identified for 
presbyopia include hyperopia requiring great lens 
flexibility, patient's career especially if it requires 
near vision, eye disease, trauma, and damage to 
lenses or muscles which accelerate the progression 
of presbyopia. 

Systemic diseases, such as diabetes, multiple 
sclerosis can also expose the patient to presbyopia. 
Moreover, drink and drug consumption, including 
alcohol, antidepressants, and antihistamines can 
reduce the lens's flexibility. The other risk factors 
are geographical ones, such as high annual 
temperature, high exposure to ultraviolet radiation, 
and people living near the equatorial line (1, 2).This 
disorder is detectable by performing basic clinical 
examinations of the eye, and the diagnosis is usually 
done by a specialist. In addition to the diagnosis, the 
specialist can also recommend the necessary 
treatment.  

Prevalence rate of presbyopia in Africa was 
reported to rise by 85% in 400 patients aged 40 to 
50 years old (5). In the study of Akhgari et al. in 
Tehran, 41% and 90% of the patients with 
presbyopia were over 90 and 40 years old, 
respectively (6). In the study of Burke et al., the 

prevalence of this disorder was about 60%, which 
had a direct relationship with age, female gender, 
higher education level and urban life (7). This 
disease has significantly reduced the quality of life 
of the patients. Due to the high prevalence of this 
disorder, it affects the quality of the life of a large 
part of society (2, 6, 8). 

Another disorder that has a significant 
prevalence in the middle-aged and aged people is 
hearing loss and presbycusis disorder. Various 
studies have shown that presbycusis is the 
common disorder in people over 60 years and 
older (9-12). Hearing loss is the most common 
elderly disorder recorded in ear, throat and nose 
department (13). 

This kind of symmetric sensory nervous 
disorder is a disease associated with age in people 
over 50 years. With aging, the nerve cells of the 
inner ear, which are responsible for converting 
sound to an electrical current, become as weak as 
the other components of the body. It is obvious that 
with the weakening of these cells, the level of 
hearing of the individual will be reduced. The 
hearing impairment in people with presbycusis is 
usually progressive and bilateral, and both ears are 
almost equally affected by hearing loss. Due to the 
gradual progression of presbycusis, the person 
who has suffered from this disorder may not 
perceive a reduction in his hearing for a long time. 
Hearing loss in people who suffer from presbycusis 
is not the same at all frequencies, however, these 
people usually encounter more troubles hearing 
the higher frequency sounds. 

These people have difficulties in hearing the 
nearby phone ring, while it's possible to hear the 
sound of a car running on the street. Normally, 
people who are suffering from presbycusis can hear 
sounds slower and more obscure. These people 
may hear the sound; however, they have trouble in 
distinguishing the words from each other. For 
instance, they hear the word "zang" instead of 
"nang". Clinical manifestations of this disorder are 
in the form of bilateral deafness, which occurs 
initially in high tones and later in moderate 
frequencies. Gradually, the patient experiences 
Social deafness so that he is no longer able to take 
part in multiplayer conversation (14). The 
prevalence of this impairment has been different in 
various communities and according to studies done 
it has a remarkable prevalence in Iran (15-17). 

The age of hearing loss prevalence and the rate 
of its progress depend on several factors, most 
important of which is genetic predisposition. 
Nutrition and metabolism and the amount of noise 
pollution in the living environment are also factors 
that affect the presbycusis. Moreover, factors that 
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reduce blood supply to inner ear can also 
accelerate the damage to ear sensitive cells; 
therefore, heart disease, high blood pressure, and 
diabetes can also cause premature presbycusis. 
This disease also reduce the quality of life patients 
significantly (18, 19). The term "dual sensory 
impairment" is used to refer to individuals 
suffering from both hearing and vision 
impairments (20, 21). 

Presbyopia and presbycusis are of high 
prevalence at middle-aged and aged people, both of 
which decrease the quality of life of this group of 
patients (6, 8, 18, 19). Given this background  
in mind, this important case has attracted 
researchers’ attention more than ever to evaluate 
the simultaneous occurrence of these two diseases 
in elderly people. Furthermore, several studies 
have been conducted to develop diagnostic 
protocols, algorithms, and clinical guidelines for 
concurrent treatment of both disorders (24-22). 

According to the available literature, no studies 
have been carried out so far on the investigation of 
relation between presbyopia and presbycusis in 
Iran. Moreover, the adverse effects of presbycusis 
and presbyopia on the communication skills and 
quality of individuals’ life have been observed in 
several studies. To this end, the present study 
aimed to assess the prevalence of presbycusis in 
presbyopic patients referring to Ophthalmology 
Clinic of Vali-e-Asr Hospital in Birjand, Iran. 

Methods 
This descriptive-analytical study was performed 

on 111 presbyopic patients referring to 
Ophthalmology Clinic of Vali-e-Asr Hospital in 
Birjand, Iran from 1395 to 1396. All patients were 
examined using a slide lamp and other ophthalmic 
examinations. After assessing and determining the 
presbyopia, they were referred to the ear, nose and 
throat clinic and were also subjected to hearing 
tests. Before the implementation of the design, the 
study protocol was approved by the Ethics 
Committee of Birjand University of Medical 
Sciences, Birjand, Iran (IR.Bums.REC.1395.63). 

The required criterion for the prevalence of 
presbyopia was numbers on eyeglass prescription. 
The patients whose spectacles were with convex 
lenses were regarded as presbyopic. All stages of 
examination, interpretation, and decision-making 
processes for patients were performed by an 
ophthalmologist. 

Early diagnosis of presbycusis was based on 
history, clinical examination, and with the 
confirmation of earing measurement teat (Ear 
Tape). A pure audiometric test was used to assess 

hearing loss based on the latest presbycusis 
diagnostic criteria (see appendix). The interpretation 
of the test results and the performance of all cases 
were done by an expert. Sampling was done using a 
pink manner to be distributed to a proportion of 
patients in any age group of 45-50, 50-55, and 55- 
60 years old. 

Based on the findings of a study conducted by 
Schneider et al. (21), and considering P=0.621 and 
d=0.09, the required sample size was obtained as 
110 people according to the following formula; 
however, 111 patients with presbyopia were 
included in the study for evaluation. 

 

 
 

 
 
The patients who met reduced visual acuity 

criteria were included in the study. On the other 
hand, the exclusion criteria were: 1) diabetes, 2) 
glaucoma, 3) ear infection disease, 4) renal disease, 
5) history of head injury, 6) history of ototoxicity, 
7) history of ear and intracranial tumors, and 8) 
experience of working in noisy environments. 

The demographic features of the patients, such 
as age, gender, the presence and type of cataracts, 
and drug, cigarettes, and alcohol consumption 
were collected. The data were analyzed in SPSS 
(version 22.0) using the Chi-square, Fisher's exact, 
and Mann-Whitney U tests. P-value of ≤0.05 was 
considered to be statistically significant. 

Results 
Out of 111 participants, 58.6% of the cases 

were female and 79.1% of the respondents were 
born in city. With regard to the employment status, 
45%, 14.7%, 21.1%, 10.1%, and 9.1% of the 
subjects were housewives, retired, workers  
and farmers, self-employed, and employees, 
respectively. No vision problems was observed in 
30%, 36%, and 45% of the patients in three age 
groups of 45-49, 50-55, and 56-60, respectively.  

There was no relationship between vision 
problem and age groups. However, 30.6%, 4.7%, 
13.5%, and 6.3% of the patients were affected with 
myopic and hyperopic astigmatism, myopia, and 
hyperopia, respectively. The right and left eyes 
were prescribed -1.00 in 71.2% and 68.5% of the 
participants, respectively. There was no significant 
correlation between the eye prescription numbers 
and the age group. 
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                  Table1: Central indicators and dispersion of visual acuity and hearing 

Maximum Minimum Mean (±std)  
80 6.60 20.31 (±11.49) Hearing ability (right ear) 
75 6.60 20.06 (±12.19) Hearing ability (left ear) 
13 0 1.68 (±2.06) Numbers on eyeglass prescription (right eye) 
13 0 1.68 (±2.01) Numbers on eyeglass prescription (left eye) 

 
 Table 2: Distribution of percentage of right and left presbycusis by demographic variables 

P-value Left Presbycusis P-value Right Presbycusis Variables Sever Moderate Mild Normal Sever Moderate Mild Normal 

0.22 0 1 (50) 17 (53.1) 28 (37.8) 0.76 2 (66.7) 1 (25) 17 (43.6) 26 (40) Male Gender 3 (100) 1 (500 15 (46.9) 46 (62.2) 1 (33.3) 3 (75) 22 (56.4) 39 (60) Female 

0.62 3 (100) 2 (100) 23 (71.9) 59 (80.8) 0.07 3 (100) 3 (75) 25 (65.8) 56 (86.2) Urban Place of 
residence 0 0 9 (28.1) 14 (19.2) 0 1 (25) 13 (34.2) 9 (13.8) Rural 

0.16 
0 0 9 (28.1) 28 (37.8) 

0.50 
0 1 (25) 12 (30.8) 24 (36.9) 45-49 Age 

group 1 (33.3) 1 (50) 8 (25) 27 (36.5) 0 2 (50) 14 (35.9) 21 (32.3) 50-55 
2 (66.7) 1 (50) 15 (46.9) 19 (25.7) 3 (100) 1 (25) 13 (33.3) 20 (30.8) 56-60 

 
                 Table3: Comparison of presbycusis in right and left eye 

Left eye 
mean (±std) 

Right eye 
mean (±std)  

1.02 (±1.95) 1.02 (±1.97) Normal 
Presbycusis (Right ear) 0.79 (±1.30) 0.78 (±1.36) Abnormal 

0.62 0.68 P-value (Mann-Whitney) 
1.07 (±1.95) 1.04 (±1.95) Normal 

Presbycusis (Left ear) 0.62 (±1.02) 0.69 (±1.22) Abnormal 
0.35 0.42 P-value (Mann-Whitney) 

 
Normal hearing ranges from 0 to 20 decibels 

(db) in all frequencies and the means of right and 
left ear hearing ability in the respondents were 
obtained as 20.31 (±11.49) and 20.06 (±12.19) db, 
respectively. Therefore, the observed results 
indicated that the respondents had moderate 
hearing impairment. With respect to the right ear, 
%58.56 of the respondents had normal hearing, 
whereas 41.44  %  of the cases had moderate 
hearing loss. On the other hand, 66.67 % of the 
patients had normal hearing, while 33.33 % of the 
subjects were affected with moderate hearing loss 
in the left ear. 

The mean ages of the onset of the presbycusis 
in the right and left ears were 53.22 ± 5.64 and 
54.16 ± 5.61 years, respectively. Accordingly, there 
was no significant correlation between right and 
left ear presbycusis and gender, age group, and 
place of residence (i.e., rural, urban)  

The numbers on eyeglass prescription of the 
right and left eyes of the respondents were 1.68 ± 
2.6 and 1.68 ± 2.01, respectively. In order to 
determine the relationship between hearing loss 
and visual acuity, Fisher's correlation test was 
used. The results showed that there was no 
significant correlation between hearing abilities 
and numbers on eyeglass prescription. In addition, 
according to the results of the Mann-Whitney test, 
there was no significant differences between the 
mean score of numbers on eyeglass prescription 

and the severity of presbycusis. 

Discussion 

The study purpose was to determine the 
prevalence of presbyopia and presbycusis in aging 
patients referring to Ophthalmology Clinic of Vali-
e-Asr Hospital in Birjand, Iran. It was also aimed to 
investigate the relationship between these two 
sensory disorders. The results of the study showed 
that 70%, 64%, and 55% of the patients in three 
age groups of 45-49, 50-55, and 56- 60 had 
different vision problems and mild hearing 
impairment, respectively. 

According to the results, there was no 
correlation between presbyopia and presbycusis in 
terms of gender and place of residence (i.e., rural, 
urban). No relationship was also observed between 
these two sensory impairments. There are 
controversies in literature regarding the prevalence 
of presbyopia and presbycusis in aging people. In a 
study conducted by Grow et al. on 770 elderly 
subjects, 48% and 32% of the patients were affected 
by presbycusis and presbyopia, respectively. 
Moreover, 20% of the cases suffered from hearing 
and vision impairments leading to balance 
disorders, such as falling down (25).In the Heidi 
study, the incidence of presbyopia among the elderly 
was reported to be 80% (3). In another study 
performed on 625 elderly patients, the prevalence 
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rate of presbycusis was obtained as 36.1%. The 
variables, such as age, gender, diabetes, and 
hereditary hearing impairment were recognized as 
risk factors; however, there was no relation 
between cardiovascular disease, smoking, and 
alcohol consumption and the incidence of 
presbyopia (26). Chang et al. showed the prevalence 
of presbycusis in four age groups of 65-69, 70-74, 
75-79, and over 80 as 1.6%, 3.2%, 7.5%, and 14.9%, 
respectively (27). In another study, 25.4% and 45% 
of the elderly patients were affected by visual and 
hearing impairment, respectively. Moreover, 15.1% 
of the cases suffered from both disorders (22). In a 
study carried out by Jay et al., it was reported that 
30.2% and 50.5% of the elderly had visual and 
hearing impairments, respectively. In addition, 
22.5% of the patients were affected by presbyopia 
and presbycusis (28). Furthermore, Schneider et al. 
showed the prevalence of vision and hearing 
impairments in 13% and 10% of the aged patients. 
They also found that 5% of the elderly suffered from 
both visual and hearing impairments (21). 

Presbyopia and presbycusis have many 
negative effects on individuals' personal and 
social lives, such as social isolation, cognitive 
impairment, depression, and imbalance. Moreover, 
the combination of vision and hearing loss has 
been correlated with various adverse outcomes. In 
another study, it has been reported that older 
people affected by vision and hearing impairment 
encountered a lot of problems, two of which were 
social isolation and the limitation of social 
activities (29). 

According to the literature, there was no 
correlation between hearing impairment in elderly 
people over 69 years old and cognitive and 
functional impairment. However, an association 
was observed between visual impairment and 
cognitive and functional disorders in elderly 
patients. A significant association was also observed 
between these two disorders and cognitive and 
functional impairment which was more prevalent in 
older females. It has been reported that the 
treatment of hearing and vision impairments is 
probably reduce the risk of cognitive and functional 
decline among the elderly (30). A study investigated 
the effect of gender and age range of 76-81 years on 
visual and hearing impairments. The result showed 
that the visual and hearing impairments were 
prevalent in females and males, respectively. There 
was also an association between visual and hearing 
impairments and the increased risk of falling down 
and injuries. 

However, no significant difference was reported 
with regard to the relation between gender and the 
risk of imbalance and falling own (31). Chou et al., 

showed that vision and hearing impairments had a 
direct relationship with depression which was 
more prevalent in presbyopic patients (32).With 
regard to the high prevalence of presbyopia and 
presbycusis and their adverse consequences on the 
individuals' personal and social lives, preventive 
measures should be taken in to account. Timely 
treatment and the risk alleviation of these 
disorders in aging people lead to the reduction of 
cognitive impairment, depression, imbalance, and 
other social problems. 

In a study conducted by Saroj B, Raj K, et al., 
presbyopia and presbycusis were indicated to 
increase gradually with the age; however, no 
relationship was found between these two 
disorders and variables, such as arterial 
hypertension, blood sugar level, serum cholesterol 
level, and the consumption of tobacco (33). 

Conclusions 

There was no association between presbyopia 
and presbycusis. The incidence of presbyopia was 
more than 50% and mild hearing impairment 
was observed in all patients. In addition, the 
treatment of these disorders can prevent negative 
consequences, such as cognitive impairment and 
falling down. 
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