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Abstract

Background: Presbyopia is a natural part of the aging process of the eye in which the loss of flexibility of the crystalline lens takes place
over a number of years. This study aimed to determine differences in age of onset and progression of presbyopia between smoking and
non smoking patients in Qazvin-Iran.
Material and methods: A comparative cross-sectional study was carried out in Boali Hospital in Qazvin-Iran between 2011 and 2012.
Within the context of this survey, 304 eligible participants over 30 years age were randomly selected for interview and underwent nearvision testing. Of these, 152 participants were smokers and formed the case group and 152 non-smoking people were considered control
participants. Functional presbyopia was defined as requiring at least +0.75 diopter in order to read the N8 optotype at a distance of 35
cm in the participant’s usual visual state. Optometric and ophthalmologic examinations were performed on all participants. presbyopic
correction coverage were calculated and the results were analyzed using SPSS Program with P<0.05.
Resuts: A total of 304 participants’ records were evaluated. Of those, 152 cigarette smokers were categorized as samples and 152 normal
patients as control group. Eighty-five patients with ages between 39-40 year among smoking group needed to use glasses for near tasks,
but nobody in normal group needed presbyopic glasses. There were significant differences in the age of onset and or progression of
presbyopia were detected between smoking and normal patients (p<0.05).
Conclusions: Our study is the first population-based investigation of presbyopia in Iran, with the aim of determining age of onset
and progression of presbyopia among smoking people related to normal population. The results of this study indicate that the onset of
presbyopia among smoking group was earlier than normal group. Statistically significant difference in the age of onset and progression
of presbyopia was found between smoking and non-smoking patients.
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Introduction

Presbyopia is the age-related reduced accommodation and is
often associated with a progressive inability to read fine print
and to write [1]. The onset of presbyopia depending to the
near tasks but is gradual and the patient’s accommodative
amplitude becomes inadequate for his or her visual needs.
There are substantial optical changes in the human lens with
increasing age and during accommodation, since both the
magnitude and the sign of the spherical aberration change
with age and stretching [2]. Good near vision is important, even
among populations who use it for tasks other than reading
and writing. The human lenses exhibited a distinct viscoelastic
behavior and the research evidence most strongly supports
a loss of elasticity of the crystalline lens, although changes in
the lens’s curvature result from continual growth and loss of
power of the ciliary muscles. With progressive hardening and
the loss of elasticity of the lens, and its ectodermal growth
it will become harder and harder for the ciliary muscle to

accommodate by contraction [3-5]. In contrast to this studies,
schachar and Pierscionek demonstrates that lens hardness
is not related to the age-related decline in accommodative
amplitude [6].
The prevalence of presbyopia in different countries is reported
by various studies. It is estimated that there were 1.04 billion
people globally with presbyopia in 2005, of whom 517 million
had no spectacles or inadequate spectacles [7]. Of 400 people
aged 40–50 years in Zanzibar, East Africa, the overall prevalence
of presbyopia was 89.2%. Of those who needed correction,
only 17.7% had spectacles [8]. In south India of 5587 subjects
30 years of age or older, the age-, gender-, and area-adjusted
prevalence of presbyopia was 55.3% [9].
Smoking fatally affects all the major parts of the body
and can even be a major contributing risk factor for visual
impairment. Many studies have explored the association
between smoking and age-related eye diseases ARED. A total
of 61.7% of One thousand seven hundred nine persons age
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40 years and older who resided in 3 villages of Tanzania were
presbyopic. A higher prevalence of presbyopia was associated
with increased age, female gender, higher educational level,
and residence in town [10].
The 2004 Surgeon General’s report on smoking concluded
that a causal relationship between smoking and nuclear
cataract exists and found evidence that was suggestive of
a relationship between smoking and age-related macular
degeneration (AMD) [11]. A study indicated the prevalence
of presbyopia of the 800 patients who lived in rural areas, was
286(35.75%) and they began showing entered presbyopia at
or before the age of 38 years [12]. The onset of presbyopia
in this report may be a result of environmental conditions
including high average temperature, significant much
ultraviolet radiation, chronic deficiency of essential amino
acids, and exposure to toxic factors, particularly hair dye. Of
332 patient records by Carnevali, presbyopia developed in
the reviewed Hispanic population at mean 39.31 years of
age in comparison to 40.22 years in non-Hispanics [13]. No
significant differences in the age of onset or progression of
presbyopia were found between black and white patients [14].
This result suggests other factors may play role in previously
reported variation of presbyopia in black and white patients.
In the year 2000, blindness or low vision, mainly caused by
age-related eye diseases (ARED, including cataract, glaucoma,
age-related macular degeneration [AMD], and diabetic
retinopathy [DR]), affected more than 3.3 million Americans
aged 40 years or older; this number is predicted to increase
more than 50% by 2020 [15].
Smoking harms nearly every organ of the body, causes
many diseases, and worsens the general health of smokers.
Tobacco annually results in approximately 443,000 deaths in the
United States [16]. Many studies have explored the association
between smoking and ARED. The 2004 Surgeon General’s
report on smoking concluded that a causal relationship exists
between smoking and nuclear cataract and found evidence
that was suggestive of a relationship between smoking and
AMD [17]. Several observational studies have determined
that smoking is a strong risk factor for the development of
neovascular age-related macular degeneration, cataract, and
thyroid eye diseases [18,19]. A few studies is conducted on
Prevalence of presbyopia among Smoking population in Iran ,
Therefore we designed this study with the aim of determining
the prevalence of differences in age at onset and progression
of presbyopia between smoking and non smoking patients
in Qazvin-Iran.
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Eligible patients were refracted and given best distance
correction [10]. A nationally representative sample of 304
people aged 30–70 years with distance visual acuity >6/18
logMar E chart [8] was selected. Of those studied enumerated
152 were categorized as samples and 152 of participants as
controls, normal group were aged between 40 and 70 years
of old who coming to eye cinic and were unable to read the
N8 optotype with distance correction in place. Demographic
data including age, gender, and education level were obtained
from all participants. There were no females among smoking
group and all of 152 participants were male. Before doing
ocular examination, participants answered all 10 question in
the questionnaire. Testing both habitual distance visual acuity
(uncorrected or with current correction) and corrected near
visual acuity identifies refractive error or ocular disease and
enables assessment of the patient’s ability to function during
near tasks. Patients underwent an ophthalmic examination
that included Snellen Visual acuity, color vision, slit lamp
biomicroscopy of the anterior segment as well as examination
of the fundus [9]. Near vision was tested and corrected to the
nearest +0.75 diopter. Near visual acuity is defined as the
ability to read the N8 optotype at a distance of 35 cm in the
participant’s usual visual state (using a logMar E chart) [8].
Ocular refraction was measured using both streak retinoscope
and Nidek autorefractometer. Retinoscopy was performed
using trial lenses to an accuracy of 0.25 D in horizontal and
vertical meridians. Snellen visual acuity measurements were
taken using a standard projected eye chart with black letters
on a white background. Subjective refraction was performed
on the right and then the left eye of all eligible subjects, both
without [uncorrected visual acuity] and with [presenting
visual acuity] spectacles. Refraction was performed using
an automatic objective (Nidek) and retinoscop (Heine) and
the result was used as a starting point for the subsequent
subjective refraction. The data collected were analysed using
Spss program with Chi2 and student t test with P<0.05.

Results

Three hundred and four participants were included in our study.
Of those, 152 cigarette smokers were categorized as samples
and 152 normal patients as control group. Smoking people
were aged between 30 and 70 years with the mean age of
42.97±5.503 and the mean age of nonsmokers was 49.67±7.273.
Onset of presbyopia among sample group was between 30
and 70 years and it was 40 to 70 years among control group.
The (Table 1) shows the mean and SD of participants ages in
sample and control groups.
Among smoking group, there were 45(29.61%) factory worker,
Methods
A comparative cross-sectional study was carried out in Boali 42(27.63%) with no official job and 65(42.76%) employees .
Hospital in Qazvin-Iran between 2011 and 2012. The aim of Among normal group, there were 22(14.47%) workers, 28(18.42%)
this study was to determine the correlation between the housekeepers, 10(6.58%) with no official job and 92(60.53%)
onset of presbyopia and smoking. Within the context of this were employees.
Onset of presbyopia across various ages among smoking
survey, 304 eligible patients at least 30 years were randomly
selected for interview and underwent near-vision testing. group was different compared to normal group. As shown
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Table 1. The mean and standard deviation of participant’s age
(smoking, n=152 and non-smoking, n=152).
Groups

Mean

SD

Smoking

42.97

5.503

Unsmoking

49.67

7.273

P
0.001

Table 2. Prevalence of presbyopia among various ages in smoking
and normal groups (no=304).
Normal group (n=152)

Smoking group (n=152)

Age

No

Percent

No

Percent

35-30

1

0.66

3

1.97

38-36

0

0

19

12.5

40-39

0

0

85

55.92

45-41

115

75.66

20

13.16

45<

36

23.68

25

16.45

Total

152

100

152

100

P

0.001

Table 3. Prevalence of onset age of addiction to smoking at
different ages.
No

Percent

15-10

9

5.92

16-20

50

32.9

21-30

58

38.16

>30

35

23.03

Total

152

100

This study reported that, 30(19.74%) of patients in smoking
group and 11(7.24%) in normal group had positive family
history of smoking. There was significant correlation between
onset of presbyopia and family history of smoking (P<0.01).

Discussion

in (Table 2), onset of presbyopia in patients aged from 30 to
35 years, was 3(1.97%) among smoking group and 1(0.66%)
in normal group. Nineteen of smoking group aged 36-38
years were using glasses for near task while nobody reported
using glasses in normal group. Eighty-five patients with ages
between 39-40 year among smoking group needed to use
glasses for near tasks, but nobody in normal group needed
presbyopic glasses. Among participants with 41-45 years
of ages, 20(13.16%) of smoking patients and 115(75.66%)
of normal group were presbyopia. 25(16.45%) of smoking
patients below 45 years of age and 36(23.68%) of normal
group used glasses for near tasks.
There were significant differences in the age of onset and
earlier progression of presbyopia was detected between
smoking and normal patients (p= 0.001).
The results of this study showed smoking patients catch
presbyopia at earlier ages than non-smoking patients.
Onset of addiction to smoking at 10-15 years of age was
9(6%), 16-20 years 50(34.2%), 21-30 years 58(38.9%), up to
30 years 31(20.8%) patients (Table 3).

Age onset of smoke

doi: 10.7243/2055-2408-1-1

P

0.02

There was significant correlation between onset of presbyopia
and onset of addiction to cigarette P≤0.02.

Tobacco smoking is directly linked to many adverse health
effects, such as high blood pressure, heart disease, cancer
and also eye diseases. Public awareness about the risk of eye
diseases associated with smoking is very low among large
parts of the population in many countries worldwide. A recent
study of teenagers in the UK found that only 5% identified
smoking as a cause of blindness but that fear of blindness was
a strong motivating factor in quitting smoking [20].
The findings in this study evaluated differences in age of
onset and progression of presbyopia between smokers and
nonsmokers groups. Our study indicated that the age of onset
of functional presbyopia among smokers was earlier compared
to nonsmokers. Most presbyopias among smoking group
about 68% were reported under ages of 40 years, whereas
the most prevalence of presbyopia 75.66% of normal group
were shown between 41 to 45 years of ages. According to this
observation estimate, almost all patients older than 40 years
have presbyopia globally [21]. This study estimated that the
less/least developed countries of Asia have a prevalence of
around 43%, with average age of onset being about 40 years.
In another review, from low- and middle-income countries,
Patel and West [1] found that more than half of adults over the
age of 30 have presbyopia. Duarte et al., in Brazil estimated
the prevalence of presbyopia in 3,000 adults of 30 years and
older at 54.7 percent [22]. In southern India, Nirmalan et al.,
found a prevalence of 55 percent in subjects aged 30 years
and older [23].
Although some studies reported the prevalence of presbyopia
over the age of 30 years but it appears that the highest incidence
of presbyopia is among 40 years of age and older [10]. This
finding is consistent with our study that has shown a 75 percent
prevalence of presbyopia among participants in normal group.
And some studies found that the prevalence of presbyopia in
population above 50 years of age was 85.4% [24].
Moreover smoking may increase the risk for developing
some eye diseases in particular arteriosclerosis, and is a major
factor contributing to the early development of age-related
macular degeneration (AMD) which may lead to blindness and
some forms of cataracts that are a clouding in the lens of the
eye which causes blurred vision [25-27]. Among the various
risk factors of cataracts, cigarette smoking is a prominent one.
It has been clinically verified that cigarette smoking and the
smoking of other substances lead to a substantial increase in
the oxidative stress in the lens which further accelerates the
development of cataract. Stopping smoking was associated
with a marked, non-linear decrease of the risk of progression
to AMD and reduces the risk of developing cataracts [28,29].
Studies suggested a stronger association between smoking
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and nuclear cataract than between smoking and cortical or mechanism of disease development [35].
posterior subcapsular cataract. Compared with never smokers,
In conclusion, this study indicated a strong association
smokers of 20 or more cigarettes per day are at least twice as between smoking and the development of presbyopia. Moreover
likely to develop nuclear cataract [30]. Smoking reduces the smokers have a higher risk of the more advanced presbyopia
supply of antioxidants in our eyes, which may lead to cataracts. and the risk is elevated in heavy smokers. In this study the
Increased cadmium levels in cataract lenses of smokers may age of onset of presbyopia as a result of smoking is earlier
also affect lens enzymes such as superoxide dismutase and than non-smoking group. The earlier onset of presbyopia
glutathione peroxides, which can lead to oxidative damage [31]. in smoking group in this study may be a result of smoking
A number of authors have attempted to correlate cigarette cigarettes. However, there is no evidence in which, the
smoking with the development and deterioration of diabetic mechanism by which smoking causes presbyopia to develop
retinopathy. Smoking may accelerate the development of, or earlier than normal is not fully understood, but we think the
worsen diabetic retinopathy, because smoking also damages destruction of antioxidant nutrients by tobacco smoke and
blood vessels. This issue is of relevance both for individual the changes in accommodation may cause changes in the
patients and for public health, as the proportion of smokers ciliary muscles, lens, capsule of the lens but are related to
among patients with diabetes is no smaller than that in the age and in particular to cigarette smoking.
general population [32]. It has been demonstrated that there
are higher blood flow velocities in the ophthalmic arteries and Competing interests
central retinal veins of long-term smokers than of nonsmokers The authors declare that they have no competing interests.
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