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Visual impairment is a global visual challenge. Globally, among the 7.33 billion 

people alive, 36 million are blind, 216.6 million (80%) had moderate to severe visual 

impairment. The prevalence of presbyopia is 35.6% for persons 35 years and 

older(1,2).  In India, The NPCB-WHO survey (1986-1989) had shown that there are 

over 12 million people who were blind, and 80% of them were diagnosed with 

cataract. Refractive error, trachoma, glaucoma, central corneal blindness were the 

other causes of blindness. India was one of the first countries in the world to initiate a 

public funded program aimed towards the control of blindness as a national priority 

health program (3). With the launch of Vision 2020: The Right to Sight Initiative, the 

focus has shifted to other causes of avoidable blindness other than cataract alone. 

 

Refractive error is considered globally as one of the important causes of treatable 

visual impairment. Various population based studies performed in Southern India 

have shown that uncorrected refractive error is the leading cause of visual impairment 

followed by cataract.(4)  The treatment of refractive error is by prescribing corrective 

spectacles, which makes it easier to treat compared to other ocular diseases.   

 

Presbyopia is another common cause of visual impairment, mainly among persons 

above 30 years of age.  Presbyopia is a condition that mainly affects the near vision of 

the individual due to age related loss of accommodation. It is also one of the common 

reasons for spectacle use among adults. Like refractive error, presbyopia can also be 
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easily corrected by a simple eye test and economical spectacle correction and 

therefore should not remain undetected and untreated.  

 

In low income regions and rural areas, presbyopia has been found to be a major cause 

for non-blinding visual impairment. Yet, presbyopia is not considered as a cause of 

visual impairment in the Vision 2020 global initiative, although refractive error is 

included. Presbyopia is also not included in the WHO report along with refractive 

errors(5)  Globally there are very few major studies to assess the impact of 

presbyopia, as the cause for visual impairment and the possible socio economic 

impact 

Near vision not only helps us in reading and writing but it is essential in helping an 

individual to perform any task related to near work. In rural areas, majority of the 

individuals are illiterate and thus not being able to perform daily household activities 

that require near vision can impact their quality of life.  

 

To quantify the burden of presbyopia in a certain population, it is important to 

estimate the prevalence and unmet need of presbyopia. However, there is also limited 

information regarding functional status in an Indian presbyopic population. The 

purpose of our study is to try and fill this gap especially in our region. 
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AIM OF THE STUDY 

 

To determine the prevalence of   unmet need and functional status of presbyopia in 

population 30 years and above in rural South  India. 
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OBJECTIVES 

1. To determine the overall prevalence of uncorrected presbyopia and spectacle 

coverage in this population. 

2. To determine the distribution of ocular morbidity in the study population. 

3. To determine functional status of patients with presbyopia, determine the levels of 

near vision at which difficulty sets in and identify the barriers associated with not 

using spectacles. 
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Normal vision depends upon the ability of the ocular lens to change shape, ensuring 

that light is focused on the most sensitive part of the retina. Anyone living beyond 

middle age is inevitably affected by presbyopia, an inability to focus on near objects, 

due to the loss of flexibility of the ocular lens. 

Most of the people with uncorrected visual impairment live in low- and middle-

income countries. (6) 

According to the WHO estimates, 2.2 billion individuals have visual impairment or 

blindness.(5) . The global target for the global action plan is to reduce the prevalence 

of visual impairment by 25% ( of the prevalence in 2010) by 2019 as compared to the 

prevalence established in 2010(7).  Globally, cataract and uncorrected refractive error 

are the main causes of blindness visual impairment respectively. The revised  

estimates of those with vision impairment, which included uncorrected refractive 

error, were published in 2004, 2010 and 2013(8). Unfortunately, impairment of near 

vision was not included due to insufficient data on the prevalence of the condition.  

It has been  estimated that 108 million people worldwide have impaired distance 

vision(9), while nearly five times as many (517 million people) have impaired near 

vision. , which can be treated with the use of  spectacles.(9) 

Considering  near vision, rates of uncorrected near vision impairment are reported to 

be more than 80% in western and central sub-Saharan Africa, while  in high-income 

regions of North America, Western Europe, and of Asia-Pacific rates are lower than 

10% .(9) 
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 Near vision impairment affects the quality of life as much as impairment of distance 

vision, regardless of the setting, socio-demographic or lifestyle of participants and 

according to the recent WHO statistics , uncorrected presbyopia is considered as the 

most common cause of visual impairment.(5) 

 

PRESBYOPIA  

The term „presbyopia‟ refers to the gradual loss of accommodation by the crystalline 

lens with advancing age. It is associated with difficulty with near vision and patients 

typically become symptomatic when approaching middle age(10).  They may report 

blurry vision when doing near work, headaches, asthenopia, squinting and eye strain. 

The changes in accommodation maybe related to changes in the ciliary muscles, lens, 

capsule of the lens, and/or changes in the vitreous, but are age related. It is an 

important cause of visual impairment among adults above 40 years of age. 

Identification of presbyopia is important because it is an easily correctable cause of 

vision loss in an aging individual with no other ocular morbidity, with many 

affordable nonsurgical and surgical management options. For previously emmetropic 

individuals the experience of developing a new dependency on corrective lenses may 

be distressing.  Health care professionals should reassure these patients and explain to 

them that it is a normal physiological change and refer them to an ophthalmologist for 

further treatment and evaluation.  In developing nations , presbyopia remains widely 

untreated due to limits in access to eye care (11) . 
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DEFINITIONS 

The terminology with reference to presbyopia has been described as follows. 

Presbyopia (functional presbyopia) is defined as binocular near vision < N8 at 40 cm 

with habitually worn distance refractive correction, with improvement of near vision 

by at least one line in a near vision chart with plus lenses.(12–14) 

 

 Unmet Presbyopic Need (UPN) (14)– Number unable to see N8 binocularly, 

with near vision spectacle  used.  

 

 Met Presbyopic Need (MPN)  (14) – It is the measure of the distribution of 

spectacles for near vision in order to correct those with presbyopia to N8 or 

better binocularly. 

 

 Presbyopic Correction Coverage (PCC) (14) – Measure of presbyopia 

requiring correction with spectacles in order to see N8 or better binocularly. 

 

 WHO classification for blindness and visual impairment (5) 

- Mild visual impairment – presenting visual acuity worse than 6/12 in the better 

eye. 

- Moderate visual impairment - presenting visual acuity worse than 6/18 in the 

better eye. 

-         Severe visual impairment – presenting visual acuity worse than 6/60 in the 

better eye. 
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- Blindness – presenting visual acuity worse than 3/60 in the better eye . 

 

PHYSIOLOGY OF ACCOMMODATION 

 

The mechanism of accommodation has been a source of scientific inquiry for more 

than half a century. In 1855, a German physicist by the name of Hermann von 

Helmholtz proposed what has become the predominant paradigm used to explain the 

relationship between accommodation and the ciliary muscle.(15)  According to von 

Helmholtz, whenever a subject is focused on a distant object, the relaxed ciliary 

muscle keeps the zonular fibers at a resting tension because the internal diameter of 

the ciliary muscle is maximized.  This places tension on the lens equator, which 

flattens the lens and diminishes its dioptric power. During accommodation, the ciliary 

muscle, which is a sphincter muscle, contracts so that the internal diameter decreases, 

which releases tension on the zonules. As the zonules relax, the lens capsule 

constricts, leading to a decrease in the equatorial lens diameter and an increase in the 

convexity of the anterior and posterior lens surfaces. The end result is a rounder lens 

that increases the eye‟s dioptric power so that one can focus on near objects (ie, 

accommodate) (16) 

 

Another theory was put forward by Danish ophthalmologist named Marius Tscherning 

explaining the theory of presbyopia.(15) In 1895, he published his theory that ciliary 
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muscle contraction increases the tension in the zonules, which in turn pushes the 

cortex around the nucleus to reshape the lens without modifying its thickness. More 

recent adaptations of Tscherning‟s theory have been proposed by Ronald Schachar. 

Schachar has postulated that ciliary muscle contraction during accommodation 

preferentially increases, rather than decreases, zonular tension at the equator of the 

lens. The lens curvature thus increases as the equatorial lens is pulled toward the 

sclera.  
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EPIDEMIOLOGY 

Refractive Error  

Globally, almost 95 million people, beyond 50 years of age are visually impaired due 

to uncorrected refractive errors - the prevalence was  between  2% and 5% in most 

regions of the world (which included Europe, Other Asia and Islands (OAI); Sub-

Saharan Africa, Latin America and the Caribbean ) ,  nearly 10% in China and  20% 

in India and in SEAR-D .(17) 

 

Resnikoff et al concluded that the global prevalence of uncorrected refractive error 

was 0.96% and 1.1 % among the age groups of 5-15 years and 16- 49 years 

respectively(8) .This was the highest prevalence recorded in urban areas in South East 

Asia and in China. 

 

In India, after the Vision 2020 global initiative, various initiatives have been made to 

focus on other causes of avoidable blindness other than cataract. The Rapid 

Assessment of Avoidable Blindness concluded that, among those who were visually 

impaired, cataract was the commonest cause (58.1%), followed by uncorrected 

refractive errors (32.9%)(3) 

 

The Rapid Assessment of Visual Impairment which was conducted in East Delhi 

found that uncorrected refractive error was the most common cause of visual 
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impairment (53.4%) (18)Similar studies were conducted in South India , where 

uncorrected refractive errors were the leading cause of visual impairment(4) 

 

Sheela devi et al(19)   conducted a recent systematic review in India, among 

individuals above 30 years of age ,which included  fifteen studies from south India, 

one from central India and Western India and one study that covered fifteen states 

across India. It was estimated that, 10.2% of the adults were diagnosed with 

uncorrected refractive error. 

Presbyopia 

Presbyopia eventually sets in as age advances, in all individuals ,with the onset 

starting typically around 38 years of age and reaching a peak incidence around 42 to 

44 years of age(20). Nearly 100% will become symptomatic by the time they are 52 

years old .(20)  

Despite the universal development of presbyopia, to estimate the incidence and 

prevalence of this condition is quite challenging. This can be because of various 

reasons. Firstly, the assessment of presbyopia is very difficult, since it is age related 

and has a gradual onset. Secondly, not all individuals with presbyopia will present to 

an ophthalmologist / clinic with difficulty. They may be asymptomatic initially or will 

try to manage with this difficulty in the initial stages. This holds true in developing 

nations, where 94 % of the world‟s burden of uncorrected vision impairment due to 

presbyopia (11). 
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Prevalence of Presbyopia 

Globally, due to an increase in life expectancy, the contribution of older persons in the 

total population is increasing virtually everywhere .This adds to the presbyopic age 

group. The United Nations estimates that in 2015, there were 901 million people aged 

60 years or older. This constituted a 48% increase since the year 2000. By 2050, the 

global population of older adults is projected to double to nearly 2.1 billion (21) 

 

According to the survey conducted by Holden and colleagues, there were 

approximately 1.04 billion people with presbyopia in 2005, more than half of these 

patients either did not have glasses or had inadequate refractive correction, and 410 

million had functional impairment when trying to perform near tasks(11) 

 

Globally, in a recent systematic review, the prevalence of functional presbyopia was 

35.6% (95% Confidence Interval [CI] 18.9–54.9) for people aged 35 years and older, 

and 40.3% (95% CI 22.0–60.4) for people aged 50 years and older. (22) 

 

In developed countries like the United States, very few studies on presbyopia have 

been conducted. The functional near vision impairment was 12.6% among a 

population above 50 years of age in the United States.(23) 
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Lu et al conducted a study in Northern China among individuals above 40 years of 

age, and inferred that the prevalence of functional presbyopia was 67.3%, which was 

more common among individuals between 60-69 years of age(13)  

 

In a study conducted in rural Tanzania by Patel et al among individuals 40 years of 

age and older, the prevalence of presbyopia was found to be 62% and majority of the 

presbyopes (94%) did not use near vision spectacles.(12) 

 

Sherwin et al conducted a study among subjects 50 years and older in a rural Kenyan 

population , and  found the overall prevalence of functional presbyopia  to be 85.4%, 

where the unmet need was 80 %, met need was 5.4% .(14) 

 

The Andhra Pradesh Eye Disease Study (APEDS) which was conducted among 

10,000 individuals, was a population based cross sectional study and reported on the 

various causes, risk factors and prevalence of visual impairment. As a part of the 

initial study, APEDS also gathered information about the near and distant vision of 

individuals who were included in the study. This was one of the first studies 

conducted in India that explored the prevalence of presbyopia among individuals 

above 30 years of age.   
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According to Nirmalan et al, the prevalence of presbyopia was 55.3%, amongst 

individuals above 30 years in the state of Andhra Pradesh in South India. It was also 

seen that the difficulty in near vision activities were more among the presbyopes not 

using spectacles compared to those using spectacles(24) 

 

A population based study of subjects 40years and older was also conducted amongst 

the weaving communities in the state of Andhra Pradesh and concluded that the 

prevalence of presbyopia was 61.8%,  that of functional presbyopia was 35.1%(25). In 

this study functional presbyopia was presenting vision less than N8, improving to N8 

or better with addition of plus lenses. 

 

 

In India , the rapid assessment of visual impairment survey in New Delhi conducted 

among those above 40 years of age found that presbyopia prevalence was 34.2% and 

among the presbyopes 34.1% were using spectacles(18) 

 

Marmamula et al, as part of the Rapid Assessment of Refractive Errors survey in 

South India reported that the overall prevalence of  presbyopia   was  63.2%(26) 
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MET AND UNMET NEED OF PRESBYOPIA 

In a study conducted in Timor-Leste among individuals aged 40 years and above, the 

met need for presbyopia was 11.5% and the unmet need was 32.3%.  The spectacle 

coverage was low and was common among those who were illiterate and farmers (27). 

In a Kenyan population , among presbyopic individuals more than 30 years, the unmet 

need was 80.0%, met  need was 5.4% (14). 

 

 FACTORS ASSOCIATED WITH PRESBYOPIA 

 

• Age. As mentioned previously, presbyopia is related to the age related changes in the 

lens and zonules. Age, has therefore had strongest association with Presbyopia.(11)  

On an average, the accommodative amplitude declines -1.0 diopter (D) for every 4 

years, falling to 6.0 D ± 2.0 D around the age of 40 years. Loss occurs at a faster rate 

of -1.5 D for every 4 years between the ages of 40 to 48 years, and then slows down to 

an average of -0.5 D decline every 4 years once one reaches 48 years old(10)  

 

• Gender - Females are said to develop presbyopia at an earlier age compared to 

males(28). The reason for this disparity is not clear. Females require more plus 

corrective lens to correct the presbyopia (29,30) . It has been said that this can be due 

to shorter arm lengths in women compared to men, rather than true anatomic 
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differences in the eye (31).  According to Daza de Valdes there can be two reasons for 

this: women perform “more delicate work” and naturally have  “weaker vision.”  

Another reason is hormonal factors which contribute to the earlier onset (24) 

 

 

• Geographical factors 

Onset of presbyopia varies among large segments of the world's population. For 

instance, according to Kajiura, the present day average age of onset of presbyopia is 

47 years of age, which was explained by the greatly improved hygienic and economic 

conditions of the Japanese since World War II; whereas Ishihara found the average 

age to be 43years in 1919 (32) 

Another factor is the exposure to solar radiation – those who live closer to the equator 

develop presbyopia at an earlier age. Thus those who live in the tropics are said to 

develop presbyopia earlier than Mid Europeans and Scandinavians (32,33) . Also, in 

regions like Alaska, where the mean average temperature is 42 deg F, the onset is 

much later (44 years) compared to Puerto Rico, which is closer to the equator; onset is 

earlier (39-40 years). This is due to exposure to solar radiation that reaches the lens, of 

which 310 – 400 nm ultraviolet radiation is specifically known to accelerate aging. 

 

• Ethnicity- Prevalence is more among blacks compared to whites and Mexican 

Americans. The prevalence in the west in 13.6% , less compared to the Indian 
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studies(23). In an Asian population, Indians and Malays were associated with higher 

odds of presbyopia compared to Chinese individuals (34) .  

 

• Occupation - Individuals whose daily activities include near work, may complain of 

asthenopic symptoms earlier due to accommodative fatigue as they approach middle 

age (12) 

 

• Diabetes Mellitus – Those who are diabetic are said to have an earlier onset of 

presbyopia, probably 3 to 5 years earlier. This has not been related much to the 

duration of diabetes. This is attributed to the decrease in amplitude of accommodation 

in these individuals(35) 

Refractive errors – Those individuals with myopia and hyperopia are said to have a 

strong association with presbyopia.(24) 

• The onset of presbyopia depends on various other factors such as  the ocular 

refractive condition, the general health of the person , the type of correction (32) 
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SPECTACLE USE  

 

The treatment of presbyopia and refractive error is by the use of corrective spectacles 

and thus is very cost effective. Even though the prevalence of presbyopia is high in 

many population based studies, the spectacle coverage is not adequate. 

The percentage of individuals who have presbyopia and are not wearing spectacles 

varies between regions. The principal barriers to spectacle use among persons with 

functional presbyopia have been assessed in various studies. Cost has been one of the 

main reasons, followed by others like lack of need. (11)  

 

In a study in Rural China, among the 538 persons with presbyopia , 60.8% were 

reported to have spectacles for near vision , majority of whom obtained them from 

optical shops rather than from eye clinics (74.5% vs 1.14%) (13) 

 

•Similar studies in a Kenyan population concluded that, among 134 participants in the 

study the presbyopic correction coverage was 6.3%, the main source of spectacles was 

hospital eye unit (36.7%) and the principal barrier to spectacle use was cost 

(62.2%)(14) 
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In a study conducted in Southwest Nigeria, among 440 participants above 40 years of 

age, the presbyopic correction coverage was 27.3%. Also the main barrier was „not a 

priority (38.4%) and „not aware of the problem‟ (34.7%) (36) . 

 

The challenges and practices of spectacle wearers were studied among a Nigerian 

population, where 214 individuals above 18 years of age were included. They reported  

that the reason for not using spectacles was „cost‟(40%) (37) 

 

In South India, in a rural population in Andhra Pradesh , among the 3907 presbyopic 

individuals above the age of 30years, only one third of them were using spectacles 

(30.0%) (24) .  In a similar study in Telengana state, 6150 individuals above 40 years 

were included ;  the spectacle coverage was 53.6% and private eye clinics were the 

commonest providers(38). 

 

In a similar study among the weaving communities in the state of Andhra Pradesh, it 

was found that the spectacle correction coverage was 43.2% , and the most common 

barrier was „ discomfort with spectacle use‟(25) 
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FUNCTIONAL NEED ASSESMENT AND QUALITY OF LIFE 

 

In a rural setting, majority of the people are illiterate, thus it becomes necessary to 

assess their difficulty in performing other daily activities.  

The near vision related difficulty affects the quality of life, such as difficulty in 

harvesting sorghum, threading a needle, writing letters  in a Tanzanian population(12), 

difficulty with activities of daily living , functional dependence and social functioning 

in a Chinese population (13) . Even in rural areas and developing countries, with the 

increased use of mobile phones and computer, the demand for near vision and near 

vision correction is increasing. 

 

According to Sherwin et al, functional presbyopia was more common among females 

and younger individuals. Among those with functional presbyopia, 88.3% had 

difficulty with reading and the task that was associated with greatest vision related 

difficulty was sewing(14). 

 

 According to Lu et al, about 90% of those with presbyopia experienced some level of 

difficulty with activities of daily living. The vision was significantly worse amongst 

those with presbyopia compared with those without (p<0.001). Also, those with 

presbyopia reported requiring help from others due to their vision and sense of 

decreased accomplishment compared to those persons without presbyopia.(13) 
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Patel et al also assessed the near vision related difficulty score among the presbyopes 

above 50 years of age and about 70% of those who had any degree of functional 

presbyopia had some level of near vision related difficulty. As the degree of functional 

presbyopia increased, more subjects experience „high difficulty‟ in the activities(39). 

 

McDonnell et al , assessed impact of health related quality of life with presbyopia and 

reported worsening of quality of life among presbyopes compared to emmetropes 

belonging to the same age group(40). 

 

According to a study in South India among individuals above 40 years of age, the 

prevalence of presbyopia was found to be 70% (25)  Also, 53% of individuals with 

functional presbyopia experienced difficulty with near tasks.  However they have not 

used any questionnaire based survey to assess the level of functional disability.  

It has also been observed that presbyopes reported twice the rates of dependency to 

carry out daily activities.  It was reported that a total of 244 million cases of 

uncorrected or under corrected presbyopia above the age of 50 years exist which 

would be associated with a potential productivity loss (0.016% of the global GDP). 

(41) 

 

.  
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DEVELOPMENT AND ASSESSMENT OF QUESTIONNAIRES 

In addition to the traditional methods of treatment of diseases based on signs, 

symptoms, morbidity and mortality; it is also important to assess the impact of a 

disease on one‟s health related quality of life. 

Health related quality of life is commonly measured using questionnaires (called 

„instruments‟) , which are efficient tools to gather large amount of data quickly 

(42).One of the main objectives of an instrument is to determine the attitude of the 

people and also how the range of attitudes is distributed  in the population(43) 
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Study Design:  

Population based cross sectional Study 

 

Setting: 

The study was conducted in the Kanayambadi block of Vellore district. It has 82 

villages with a population of over 116,214 individuals as per the 2011 census. This is 

the rural service area of the community health department of our institution. The 

Community Health Department of our institution provides primary care to rural, urban 

and tribal communities nearby. The department has established a network of 

community-based health care throughout the Kaniyambadi block, allocated to it by the 

government.  The Kanayambadi block has three Primary Health Centres each having a 

Para Medical Ophthalmic Assistant. There is one district hospital located in this which 

is the Government Vellore Medical College.  

 

Study Population: 

One village was randomly selected for the study. All the individuals 30 years and 

older  were eligible for the study . The list of eligible individuals was obtained from 

the database of the Community Health and Development (CHAD) program.  
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Study Participants 

All consenting individuals above 30 years of age in the selected village were included 

in the study. Health Aids (HA), who are grass root level workers, in CHAD hospital 

were given a list of eligible individuals.  They conducted door to door visits to 

encourage individuals to attend the study clinics which were conducted on 

predetermined dates at predetermined sites in the respective village. 

 

Inclusion criteria: 

All consenting individuals above the age of 30 years were eligible to be included in 

the study. 
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Period of Study: 

June 2018 – June 2019 

 

Institutional Review Board Clearance:    

The study was cleared by the institutional ethics and research committee of the 

Christian Medical College (CMC), Vellore.( Ref no:  11357 ) 
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DIAGRAMMATIC ALGORITHM OF THE STUDY 

 

                                                            

 

 

 

 

 

                                                     

 

                              

 

 

 

 

 

  

                                                                                                              

ALL INDIVIDUALS 30 YEARS AND ABOVE WHO ATTENDED THE 

CLINIC 

INFORMED CONSENT 

VISION ASSESSMENT FOR DISTANCE AND NEAR 

HISTORY AND OCULAR EXAMINATION USING SLIT LAMP (BOTH ANTERIOR SEGMENT 

AND DILATED FUNDUS EXAMINATION WHEN REQUIRED) 

QUESTIONNAIRE BASED SURVEY ON NEAR VISION TASKS, 

QUALITY OF LIFE AND ON SPECTACLE USE 

TREATMENT PLAN 

REFER TO BASE 

HOSPITAL FOR 

FURTHER 

EVALUATION 

WITHIN NORMAL 

LIMITS (NIL 

INTERVENTION) 

PRESCRIPTION OF 

SPECTACLE 

DATA WAS COLLECTED AND ANALYSIS WAS DONE 
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CLINICAL EXAMINATION 

The individuals who met the eligibility criteria were included in the study. Before the 

start of examination, a trained health worker obtained a written informed consent from 

each individual. and filled the demographic details of each person into the proforma 

which included age, education, occupation and if they had any systemic co-morbidity. 

This was followed by a comprehensive eye examination, which was done for all the 

individuals by two optometrists and an ophthalmologist (Principal Investigator) Two 

trained social workers then administered the   questionnaire which included 

information regarding the type of work individuals are able to perform with/without 

spectacles and their need for spectacles. The questionnaire that was used for the study 

has been included in the Appendix.  

A comprehensive eye examination included vision assessment, for both near and 

distance. The distant vision was tested using a self- illuminated three metre LogMar 

chart with „E‟ optotype. Near vision was assessed using Snellen‟s near vision E chart 

at 40 cm distance. This was converted to „M‟ notation at the time of data entry for 

better and easier analysis. This distance was measured using a string attached to the 

top of the chart at one end, the other end of which is placed the subjects forehead and 

held taut. The vision assessment included unaided vision, pinhole vision, presenting 

vision (with the spectacle correction they are presently using) and the best corrected 

visual acuity for both near and distance. This was followed by ocular examination 

including assessment of pupils, anterior segment, measurement of intraocular 
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pressures ( using Goldmann  applanation tonometer) and detailed examination of lens 

, vitreous and fundus (using a slit lamp- Appasamy AIA-11 2S). An undilated fundus 

examination was done for all the participants of the study. A detailed dilated fundus 

examination was done on the slit lamp for all diabetic patients and for those whom 

best corrected visual acuity did not improve beyond 6/18 using a 78 D or 90 D volk 

lens when possible.   

 

For those individuals who could not attend the study clinic, door to door visits were 

conducted. Vision was assessed using Snellen‟s chart at 6 metres (converted to 

logMar) with „E‟ optotype and near vision using near vision „E‟ chart at 40cm 

distance with adequate light source. This was then converted to M notation of the 

LOG MAR near vision chart for the purpose of analysis. Ocular examination was 

done using a hand held slit lamp (Reichert) for the anterior segment, Direct 

Ophthalmoscope (Welsch - Allyn)  for fundus examination and indirect 

ophthalmoscope (Appasamy) with 20D lens when required.   

 

DEFINITIONS 

For the purpose of our study the various definitions we used are as follows:  

 Presbyopia (functional presbyopia) is defined as binocular near vision N8  at 

40 cm with habitually worn distance refractive correction, with improvement of 

near vision by at least one line in a near vision chart with plus lenses 
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FORMULAS 

 

 Unmet Presbyopic Need (UPN) – Number unable to see N8 binocularly, with 

near vision spectacle used.  

= 100x (Number unable to see N8 binocularly, with near vision correction if 

used) / Total population 

 

 Met Presbyopic Need (MPN) – It is the measure of the distribution of 

spectacles for near vision in order to correct those with presbyopia to N8 or 

better binocularly. 

= 100 x (Number who see N8 or better binocularly with own near-vision 

spectacles)/ total sample population 

 

 Presbyopic Correction Coverage (PCC %) – Measure of presbyopes using 

correction with spectacles in order to see N8 or better binocularly. 

= 100x MPN / ( UPN+MPN) 
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QUESTIONNAIRE BASED SURVEY 

A focus group discussion was conducted in a nearby village (adjacent to the study 

village) before the questionnaire was prepared. It was conducted among a group of 10 

males and 10 females (separately) who belonged to the village. They were asked about 

their daily routine and how having good vision helped them in their daily work. They 

were also asked if they had poor vision, how different it will be for them and what 

difficulties will they have in conducting these routine activities. This was conducted to 

find out the common activities specific to the village which helped us develop a 

presbyopia visual function questionnaire relevant to the population studied. The 

validated questionnaire from a study in a Chinese population was used and activities 

relevant to our south Indian population were added (13). The instruments used in this 

study included a 12-item Near vision related Quality Of  Life Questionnaire and two 

items drawn from the spectacle usage section of the WHO Spectacle and Work 

Productivity Questionnaire(44). 

 

Two trained social workers conducted the interview based on functional needs of 

presbyopia and how it affects the quality of life. The interview was conducted in 

Tamil, and the response was recorded in a separate form. The two interviewers were 

trained before the start of the study and a pilot study was conducted a week before the 

study. The pilot study was among 30 presbyopic individuals above 30 years of age 
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who presented to a peripheral camp with complaints of difficulty in near and distance 

vision.  

 

Each individual was asked about how they felt about their vision and how it affected 

their daily routine activities. These activities included reading , writing , using a 

mobile phone , threading a needle , harvesting, cooking, cleaning hair of their children 

, helping their children with homework . Initially they were asked if they regularly 

conducted the activity and if „yes‟ then the participants were asked to grade the 

difficulty in performing these activities due to their near vision . The difficulty was 

graded on a scale between „0 – 100‟ where „0‟ was no difficulty and „100‟ meant the 

person could not perform the task. This was asked in a locally understandable term. 

The difficulty was graded as 

 i) none ii) mild (1 -25%) iii) moderate (26 -50%) iv) severe (51 - 75%)                         

v) (>75%) cannot do. 

 

Questions were also included regarding pattern of spectacle use. This included the 

reason for spectacle use, if happy with vision, source of spectacle providers, if they 

ever had an eye check-up, barriers for spectacle use and eye check-up.  

This was followed by a questionnaire based on quality of life. The participants were 

asked how their vision affected them in their daily activities and if it had an impact in 

their social life.  All those participants who were deaf/mute, who had poor vision and 
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who were seen during the house visits were not administered the questionnaire and 

thus were excluded during further analysis. 

 

REFERRAL AND DISTRIBUTION OF SPECTACLES 

Among all the participants examined, those who needed cataract surgery were referred 

to the base hospital on specific dates and underwent cataract surgery. All those who 

needed further evaluation were also referred to the main eye hospital. Near vision 

spectacles were provided to all those who had difficulty in performing their daily 

activities. 

Also, among the presbyopes, 84 participants were given prescription for near vision 

spectacles, out of which 24 of them collected the spectacles. 

 

SAMPLE SIZE CALCULATION 
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4 pq / d*d 

4*50*50/10*10 

P = 50 % 

Sample size = 100 presbyopes. 

Prevalence of presbyopia 50% 

So will need 200 persons over the age of 30 to get the required sample. 

 

STATISTICAL ANALYSIS 

Continuous variables were analysed using descriptive analysis. The demographic and 

other baseline characteristics like age, gender, education, occupation of subjects with 

and without presbyopia were compared using chi-squared tests and independent 

sample t-test. Prevalence was reported as such with 95 % confidence intervals. 

Multiple logistic regressions were done to determine the various determinants of 

presbyopia like age, gender, occupation, education.  Also, the One-way ANOVA test 

and Kruskal-Wallis test were used to compare the difficulty in performing various 

activities with near vision. 
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RESULTS 
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The total number of individuals above 30 years of age enumerated in the selected 

village were 703. Of the 703 , 591 were finally included in the study and we examined 

429 individulas ( coverage of 72.6%) . Of them, 401  were examined in the study 

clinic and 28 were covered during door to door visits. 
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The flow of the study conducted is shown in the figure below : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TOTAL NUMBER OF INDIVIDUALS ABOVE 30 

YEARS OF AGE AS PER THE DATA BASE 703 

630 INDIVIDUALS WERE CONTACTED 

BY THE HEALTH WORKERS AND 

ENCOURAGED TO ATTEND THE 

CLINIC 

591 INDIVIDUALS INCLUDED IN 

THE STUDY 

401 WERE SEEN AT THE 

CLINIC 

28 SEEN DURING HOME 

VISITS 

TOTAL 429 INDIVIDUALS SEEN                 

(COVERAGE -    72.6%) 

73 INDIVIDUALS WERE NOT 

CONTACTABLE 

33 moved out 
27 out of area 
8 army 
5 out of town 

NON - CONSENT - 39 

 

CONSENTED BUT COULD NOT 
ATTEND THE CLINIC 

 35 had gone for work 

 5 bedridden 

 7 unwell 

 115 not presented 
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A. DEMOGRAPHY 

Among the 429 subjects examined, the mean age was 51.35 (SD13.88) years. The 

demographic characteristics of the examined individuals are listed in the tables below. 

1. GENDER: 

Table 1 – Gender distribution in the study population 

GENDER FREQUENCY PERCENTAGE (%) 

MALE 153 35.7 

FEMALE 276 64.3 

TOTAL 429 100 

Majority of the participants were females. 

2. EDUCATIONAL STATUS 

 

              Figure 1 - Educational status of all the individuals in the study population 

Most of them had received secondary school education , However one fifth 

were illiterate. 
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3. OCCUPATION 

Majority ( 31.7%) of the individuals were manual labourers followed by 

housewives (28%). 

 

 

 

Figure 2 - The distribution of various occupation of the individuals in the study 

population 
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4. CO - MORBIDITIES 

Among the various co-morbidities , 70 % of the participants had no 

comorbidities.  Of those who did have, majority of the subjects were diagnosed 

with diabetes and hypertension. 

 

 

Figure 3 – Figure showing the distribution of various co-morbidities in the 

population. 

 

 

 

 

N = 429 
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B. PREVALENCE OF PRESBYOPIA 

The overall   prevalence of presbyopia was 51.3% (CI 46.3 – 55.7 %).   Among the 

presbyopes in the study population, the mean age was 52.34 (SD 9.452) , the 

minimum age being 35 years.   

The prevalence was higher among women [61.4% (CI 56.4 – 65.6 %)] than men 

[38.6% (CI 33.4 – 42.6 %)].  

Majority of the presbyopes were unskilled workers mostly manual labourers (33. 6%) 

followed by housewives and skilled workers like drivers, painters, electricians etc       

( 27.7% and 16.4% respectively) .     

   

B 1. PREVALENCE  OF  PRESBYOPIA  BY  AGE  CATEGORIES   

AMONG THOSE ABOVE  30 YEARS        

Table 2 -  Prevalence of presbyopia by age categories among those above 30 years of age 

AGE GROUP NUMBER OF 

PRESBYOPES 

TOTAL NUMBER IN 

THAT AGE GROUP 

PERCENTAGE 

30-40 YEARS 11  103 10.5 

41-50 YEARS 102 117 87.2 

51- 60 YEARS 70 90 77.8 

>61 YEARS 37 119 31.09 

Presbyopia was more common in the fourth decade and the prevalence decreased beyond 60 

years of age. 



55 
 

 

B 2. DETERMINANTS OF PRESBYOPIA 

 

When we analysed the determinants of Presbyopia using Simple logistic regression , 

we found age, educational status and diabetes mellitus to be associated.The results are 

shown in Table 3 a. 

 

Table 3a : Univariate analysis of the determinants of presbyopia 

CHARACTERISTIC ODDS RATIO (OR) 95% CI P  

AGE , PER YEAR 1.58 1.414 – 1.758   <.0001 

GENDER 0.696 0.424 – 1.144 0.153 

EDUCATION 0.251 0.086 – 0.732 .011 

OCCUPATION 0.505 0.165 – 1.550 0.232 

DIABETIS MELLITUS 4.362 1.799 – 10.578 0.001 

 

 

 

On multivariate analysis, after adjusting for confounders , we analysed the 

determinants of presbyopia by using simple logistics ,and  we found that  educational 
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status and diabetes mellitus  were still significantly associated as shown in Table 3b  

below . 

Table 3b – Multivariate analysis of the determinants of presbyopia 

CHARACTERISTIC ODDS RATIO (OR) 95% CI P  

GENDER 0.556 0.332 – 0.993 0.086 

EDUCATION 0.210 .070 – 0.630 .005 

OCCUPATION 0.642 0.198– 2.083 0.460 

DIABETIS MELLITUS 4.584 1.870 – 11.241 0.001 

  

The risk of presbyopia increases with advancing age , and there is a strong association 

with diabetes. Also there is an increase risk among the illiterate population.   

There was no  association of presbyopia with gender and occupation in our study 

population. 

 

 

C. MET AND UNMET NEED OF PRESBYOPIA 

- Among the 220 presbyopes in the study population, 50 subjects (12.7%) were 

using spectacles. Also among those not using spectacles (n= 161), 20 subjects (12.7%) 

were using spectacles earlier, and not using them now.  
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C1.  UNMET PRESBYOPIC NEED (UPN) 

100 X (NUMBER UNABLE TO SEE N8 BINOCULARLY, WITH NEAR VISION 

CORRECTION IF USED)/ TOTAL SAMPLE POPULATION    =   167 / 220  

= 75.8 % 

 

 

C2.  MET PRESBYOPIC NEED (MPN) 

100 X ( NUMBER WHO SEE N8 OR BETTER BINOCULARY WITH OWN 

NEAR-VISION SPECTACLES)/ TOTAL SAMPLE POPULATION =    43/220  

= 19.5% 

 

C3. PRESBYOPIC CORRECTION COVERAGE (PCC) 

100 X  MPN/ (MPN+UPN)   

= 20.5% 
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D. SPECTACLE USE 

 

Among   the   429   individuals   examined ,  70 (17.2%) were using spectacles and  

80% of them were happy with their vision using the present spectacles.  Among   

them, 24(34.3%) used near vision spectacles, 13 (18.6%) used distant vision 

spectacles and 32 ( 45.7% ) used bifocals.  

Among the spectacle users,   58.5% were female, majority (41.4%) had completed 

primary education and 34.3 % of them were housewives. 

Among those not using spectacle , 66.5% were females , but in contrast to the 

spectacle users majority (34%) of them were manual labourers 

 

Table 4 – Distribution of spectacle use in the study population 

  

Among the participants of the study , only 17.2% of the individuals were using 

spectacles. 

SPECTACLE USE FREQUENCY PERCENTAGE 

YES 70 17.2 

NO  338 82.8 

TOTAL 429 100 
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D 1. REASON FOR SPECTACLE USE 

Among the 70 individuals who were wearing spectacles , 45.7% of them used them 

for both near and distant vision (bifocals). 

 

 

 

Figure 4 - Reason for spectacle use in the study population 

 

 

 

 

N = 70 
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D 2 . SOURCE OF SPECTACLES 

Among those who were using spectacles , 82.9% of the individuals received them 

from hospital eye units. 

 

 

 

 

Figure 5 – The distribution of spectacle providers in the study population . 

 

 

 

Hospital eye unit

Local health care centre

Optical shop

peripheral camps

82.9% 

4.3% 

8.6% 

4.3% 
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D 3. BARRIERS TO SPECTACLE USE 

Among the 220 presbyopes ,  73.2 % of them were not using spectacles. The most 

common barrier to spectacle use was „lack of felt need‟. 

 

 

 

Figure 6 – The common barriers to spectacle use. 
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 E. OCULAR MORBIDITY 

The below table shows the pattern of ocular morbidity in the study population. 

Presbyopia is the most common morbidity followed by refractive error. 

 

 

 

Figure 7 – Distribution of variours ocular morbidities in the study population. 
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F.  REFERRED PATIENTS 

Among the 52 subjects who were advised to come to the base hospital for further 

evaluation ,  28 patients came to the base hospital (Schell Eye Hospital Campus) for 

further treatment. 

 

F 1. TREATMENT  FOR  REFERRED  PATIENTS 

The patients who were referred from the study clinic were examined at the base 

hospital . Treatment given to these patients is shown in the figure below.  

 

 

Figure 8 – Treatment provided to the patients at the base hospital . 

N = 28 
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G. CAUSE FOR DECREASE IN VISION 

Using WHO categorisation of presenting distance visual acuity, 242 (56.4%) had 

normal vision. The distribution of those with Visual impairment and blindness is 

shown in table (n = 187) .  

 

Table 5 -  The distribution and causes of visual impairment and blindness. 

 NUMBER PERCENTAGE COMMON CAUSE 

MILD VISUAL 

IMPAIRMENT 

113 26.4 REFRACTIVE ERROR 

(60.17%) 

MODERATE VISUAL 

IMPAIRMENT 

55 12.9 CATARACT 

(56.3%) 

SEVERE VISUAL 

IMPAIRMENT 

14 3.2 CATARACT 

(71.4%) 

BLINDNESS 5 1.1 POSTERIOR 
SEGMENT What % 
PATHOLOGY (60%) 
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H . FUNCTIONAL STATUS 

The level of difficulty in performing various tasks among the individuals in the study 

population is shown below.„Threading a needle‟ was the most common and „teaching 

children‟ was the least commonly performed task. The task for which majority of the 

individuals experience difficulty is „ threading a needle‟.  

Table 6 – The level of difficulty in performing various tasks 

ACTIVITY NOT DONE NONE MILD MODERATE SEVERE CANNOT 

DO 

READING 92(21.4%) 117 

(27.3%) 

75(17.5%) 60(14%) 32(7.5%) 7(1.6%) 

MOBILE USE 134(31%) 157(36.6%) 49(11.4%) 26(6.1%) 20(4.7%) 1(0.2%) 

CLEANING 

HAIR OF 

CHILDREN 

89(20.7) 162(37.8%) 40(9.3%) 44(10.3%) 33(7.7%) 20(4.7%) 

COOKING 101(23.5%) 199(46.4%) 35(8.2%) 31(7.2%) 13(3%) 6(1.4%) 

THREADING 

NEEDLE 

18(4.2%) 114(26.6%) 32(7.5%) 24(5.6%) 51(11.9%) 148(34.5%) 

HARVESTING 215(50.1%) 123(28.7%) 25(5.8%) 20(4.7%)  4(0.9%) 

TEACHING 

CHILDREN 

258(60.1%) 89(20.7%) 17(4%) 13(3.0%) 9(2.1%) 1(0.2%) 

LEVEL IN 

CONTAINER 

6(1.4%) 295(67.8%) 58(13.5%) 23(5.4%) 6(1.4%) 1(0.2%) 

LOCK IN 

DOOR 

 291(67.8%) 55(12.8%) 34(7.9%) 6(1.4%) 1(0.2%) 

EATING  244(56.9%) 76(17.7%) 36(8.4%) 22(5.1%) 11(2.6%) 
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H 1. FUNCTIONAL IMPAIRMENT 

All the individuals in the study population were included in the questionnaire based 

survey. The relation between worsening of near vision and difficulty in performing 

various near vision related activities have been shown in the following  tables and 

graphs. 

. 

1. THREADING A NEEDLE 

The table below illustrates the near vision and the difficulty in threading a 

needle, and is statistically significant between the groups. 

 

               Table 7 – Near vision and difficulty in threading a needle. 

DIFFICULTY         „N‟ MEAN  

(NEAR 

VISION) 

  

 

 

P VALUE : 

0.00 

 

NONE 113 1.10 

MILD 30 1.46 

MODERATE 24 1.60 

SEVERE 49 1.48 

CANNOT 

DO 

143 1.67  
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The  figure below shows the increase in difficulty in threading a needle as the near 

vision worsens. The graph shows that a person experiences mild difficulty when the 

near vision is worse than N10 and cannot perform the task when worse than N12 

 

 

Figure 9 – The level of difficulty in threading a needle as the near vision worsens.  
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2. READING / WRITING  

The table below illustrates the near vision and the difficulty in reading / writing , and 

it is statistically significant between the groups. 

              Table 8 – Near vision and difficulty in reading/writing 

DIFFICULTY      „N‟  MEAN  

( NEAR 

VISION ) 

 

 

 

P value : 0.000 

NONE 116 1.02 

MILD  74 1.53 

MODERATE 55 1.70 

SEVERE 30 1.53 

CANNOT DO 7 2.29 

 

The graph below shows that as near vision worsens, there is increased difficulty in 

reading/writing, and a person experiences mild difficulty in reading/writing when near 

vision is less than N12 and cannot perform the task when vision is worse than N14. 

 

Figure 10 – Level of difficulty in reading as vision worsens.  
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3. SIGNING 

The table below illustrates the near vision and the difficulty in signing ,and it is 

statistically significant between the groups. 

Table 9 – Near vision and difficulty in signing. 

DIFFICULTY „N‟ MEAN  

(NEAR VISION) 

 

 

P VALUE – 0.001 
NONE 26 0.996 

MILD 9 1.40 

MODERATE 5 1.80 

 

The above graph shows the difficulty in signing as near vision worsens. There is mild 

difficulty when vision less than N10 and moderate difficulty less than N12. In this 

activity , there are less respondents since very few individulas performed this activity. 

 

Figure 11 – Level of difficulty in signing as vision worsens. 
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4. SEEING SMALL OBJECTS IN FOOD 

The table below illustrates the near vision and the difficulty in seeing small objects in 

food, and it is statistically significant between the groups. 

 

Table 10 -  Near vision and difficulty in seeing small objects in food. 

DIFFICULTY      „N‟ MEAN 

(NEAR VISION) 

 

 

 

P value : 0.010 

NONE 240 1.32 

MILD 72 1.65 

MODERATE 36 1.67 

SEVERE 22 1.94 

CANNOT DO 7 1.38 

 

The graph below shows that as the near vision worsens, there is increased difficulty in 

performing the task. The graph shows that there is difficulty in seeing objects in food 

when vision is worse than N12. 
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       Figure 12 –Level of difficulty as the near vision worsens 

 

5. CLEANING HAIR OF CHILDREN 

The table below illustrates the near vision and the difficulty in performing the task, 

and it is statistically significant between the groups. 

          Table 11 – Near vision and difficulty in cleaning hair in children. 

DIFFICULTY          „N‟ MEAN 

(NEAR 

VISION) 

 

 

 

P value : 0.000 

NONE 160 1.23 

MILD 39 1.56 

MODERATE 41 1.53 

SEVERE 32 1.73 

CANNOT DO 19 1.75 
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The graph shows that as the near vision worsens, there is increased difficulty in 

cleaning hair of children. The difficulty worsens when the near vision is less than 

N10. 

   

            Figure 13 – Level of difficulty as near vision worsens 
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6. COOKING 

The table below illustrates the near vision and the difficulty in performing the task, 

and it is statistically significant between the groups. 

Table 11 – Near vision and difficulty in cooking. 

DIFFICULTY       „N‟ MEAN 

(NEAR VISION) 

 

 

 

 

P value : 0.001 

NONE 197 1.29 

MILD 33 1.62 

MODERATE 30 1.80 

SEVERE 13 1.63 

CANNOT DO 6 1.51 

 

The graph below shows the difficulty in performing the task as the vision worsens. 

The difficulty worsens when vision is worse than N12 

 

 

              Figure 14 – Level of difficulty as near vision worsens. 
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The other activities that were administered in the questionnaire were teaching children 

at home, using mobile phones, seeing level in container and unlocking a door lock. It 

was observed that there is difficulty as the vision worsens, but since there were very 

few respondents / only few individuals performing the task, further analysis was 

limited. 

We also compared the difficulty among the pure presbyopes and the rest of the 

population who had other ocular morbidities, and found that the near vision 

impairment is similar between  the two groups. 
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I. QUALITY OF LIFE 

 

In the section on quality of life and social dependence, those individuals having 

presbyopia were more likely to report „requiring help from others‟,   „ diminished 

accomplishment due to vision‟ and „feeling embarrassed/ashamed‟ compared to those 

not having presbyopia. This has been shown in the table below. 

 

Table 12 – Impact of near vision on the quality of life 

 PRESBYOPIA 

 (n=220) 

NO PRESBYOPIA 

(n=105) 

 

Require help from 

others due to vision 

 

 

95 

(43.1%) 

 

13 

(12.3%) 

 

Report diminished 

accomplishment due to 

vision 

 

 

 

27 

(12.3%) 

 

4 

(3.8%) 

Report feeling ashamed 

or embarrassed due to 

vision 

 

11 

(0.05%) 

 

0 
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DISCUSSION 
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This was a population based cross sectional study. 

While, 703 individuals above 30 years of age were enumerated,  591 individuals were 

finally eligible to be included in the study, and we covered 429 subjects making the 

coverage 72.6% . In other population based studies on presbyopia , the coverage was 

84 - 96.2% (14)   

The reasons for non- participation were ,  being out of town/out of area ( n=73 , 

17.01%), refusal (n=39 , 6.1%) , unwell (n= 12 ,2%) , gone for work at the time of 

study ( n= 35 , 5.9%) , and not presenting to study clinic or being available for 

examination at home ( n= 115, 19.4%).  

 

A.PREVALENCE OF PRESBYOPIA 

 

The overall prevalence of presbyopia in our study population was 51.3% (CI 46.3–

55.7 %), which was similar to a population based study in Andhra Pradesh 

(prevalence was 55.3%), but lower compared to a rural Kenyan poulation(85.4% ) 

(14) . The interpretation of prevalence is slightly different because there are minor 

variations in the definition of functional presbyopia and variations in age groups 

studied. 

The mean age of presbyopia in our population was 52.34( SD9.45 ),. The results of 

our study  indicate that the age of onset of presbyopia  is in the fourth decade ,similar 
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to other studies in south India done among individuals above 30 years of age (24) This 

result  also similar to the studies from Central America and Africa(45)  .   

The prevalence was more common among women ( 61.4%) , similar to most of the 

other population based studies that showed a prevalence of 87% among females .   

(11–13). 

   

There was a significant decrease of this prevalence with increase in age (14)  This is 

probably due to other causes of decreased vision like cataract , which results in 

nuclear sclerosis of the lens and causes myopia (24). Also if there are other forms of  

cataract (eg posterior subcapsular cataract etc.) / posterior segment pathology , the 

near vision may be  low but it will not improve with correction. 

  

Increasing age was also associated with increase in „plus‟ add to read N8 (+1.00 add 

for a 40 year old vs +2.50 add for a 60 year old); this was consistent with other studies 

(14). 

 

B.RISK FACTORS OF PRESBYOPIA 

Presbyopia, which is an age related condition, increases with age and is considered as 

an important risk factor. In our study, majority of the presbyopes were between 41 and 

50 years of age, similar to a study in South India which shows an increasing trend 

with increasing age(24). 
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The age of onset of presbyopia and the associated risk factors have been studied 

previously. Solar radiation is considered as a major risk factor. As the average 

environmental temperature is higher (equatorial regions), there is an earlier onset of 

presbyopia (32) . In our population, the earliest onset of presbyopia was seen in 

particpants 35years of age, similar to APEDS in which it was 37 years and in contrast 

to other countries like Alaska (44 years), where the mean average temperature is 42 

deg F.  

 

In a multivariate model (only the presbyopic subjects) that included 

age,gender,occupation,education and those diagnosed with diabetes mellitus,           

age (OR 1.58 , 95% CI 1.414-1.758) and diabetes (OR 4.58, 95% CI 1.870-11.241) 

had a strong association with presbyopia. Early onset of presbyopia due to decrease in 

amplitude of accommodation in diabetics  has been described in previous studies (35) 

In our study population, presbyopia was associated with the  illiterate individuals 

compared to those who are literate (OR 0.642, 95% CI 0.198– 2.083) .  In a study 

conducted in rural Tanzania, presbyopia is more common among those who are 

literate (12) . Such an association was not found in other studies (24,36) 

 

In previous studies, female gender  was associated with presbyopia, (24) but in our 

study there was no  association . 
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C. MET AND UNMET PRESBYOPIC NEED 

 

The unmet need of presbyopia was quite high in our population, as 75.8% of those 

who needed spectacles for near vision, did not have them. In a similar study in the 

state of Andhra Pradesh , the unmet need of presbyopia was 41.9%. (46) .Other 

studies in Timor-leste and Kenya  have reported an unmet presbyopic need of 32.3% 

(27) to 80% (14). 

The met presbyopic need was 19.5% , higher than seen in a study done in a Kenyan 

rural population among those above 50 years of age where it was 5.4% (14) .  

 The presbyopic spectacle coverage was 20.5% . This was similar to a study in Andhra 

Pradesh where the spectacle coverage was 23.9%(46). The coverage was higher which 

was higher as compared to and 19 % ,6.3% in Urban Chennai , rural Kenya 

respectively (4,14). 

 

 

D. SPECTACLE USE 

Among the presbyopes ,  22.7%  were using spectacles, less than other studies where 

30% of the presbyopes were using spectacles (24). 

Also, 20 subjects among the 220 presbyopes (12.4%) had used spectacles in the past 

,but not using them now compared to 11.9% in a similar study in South India (24). We 



81 
 

found that the main reason (40%) for not using spectacles now was due to „broken 

spectacles‟. In a study done in Telengana , the most common reason for 

discontinuation of spectacles in persons with refractive error was „broken 

spectacles‟.(38) 

 . 

The non spectacle users (among presbyopes) were mainly females (61.5%) and is 

similar to other studies where female gender is associated with less spectacles 

coverage (14,47) . Women are less likely to be able to afford correction and  they have 

to depend on someone else to purchase spectacles compared to men.(48) These 

differences with respect to gender represent additional challenges for presbyopia 

correction programmes. 

Most of the spectacle users were housewives, compared to the spectacle non users 

who were mainly manual labourers (14,27) .  

 

Bifocals were the most common type of spectacles being used and hospital eye units 

being the spectacle providers, both findings being consistent with other studies where 

private eye clinics were primary spectacle providers (14,24,38). 

 

The most common barrier to spectacle use among the presbyopes was „ lack of felt 

need‟ , similar to a study in rural area in Telengana among presbyopes above 40 years 
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of age (38).  Another study done in a rural village in Kenya have cited finiancial 

reasons as the main barrier to spectacle use (14) .  

.  

E. OCULAR MORBIDITY 

The study population included all individuals above 30 years of age. Among them, the 

most common morbidity was presbyopia (51.2%), followed by refractive error and 

cataract (24.7% and 14.9% respectively).  

 

F.VISUAL IMPAIRMENT 

The most common cause of mild visual impairment  was uncorrected refractive error; 

that for  moderate to severe visual impairment was cataract. , similar to other 

population based studies( above 50 years of age) where cataract was the commonest 

cause for severe visual impairment (14,15) Blindness (presenting vision less than 3/60 

in the better eye) constituted 1.1% of the total population, with posterior segment 

pathologies like retinitis pigmentosa  being the commonest cause , in contrast to other 

studies where cataract has been reported to be the commonest cause of blindness   The 

number of blind patients in our study were too small to make meaningful 

comparisons. 
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Among the study population, 84 individuals were diabetic  and on detailed fundus 

examination, only one individual was diagnosed with diabetic retinopathy (moderate 

diabetic retinopathy).  

FUNCTIONAL NEED 

This study also demonstrates that presbyopia is not only common in rural South India, 

but also has an impact on an individual‟s daily life. This was important in our 

population because 31.7% of the individuals were manual labourers and thus were 

engaged in other activities requiring near vision that did not include reading and 

writing.  

Our primary objective was to find out at what level of near vision  impairment, an 

individual is having difficulty in performing the tasks. Thus their near vision 

impairment was assessed depending on their unaided near vision ( without spectacle 

correction). 

  As expected,  as the near vision worsened, the difficulty in performing the activity 

also increased. (13,39) 

The difficulty in performing near tasks was similar at different levels of near vision 

between patients who were only presbyopes and those who had reduced near vision 

from other pathology.  

There was increase in difficulty in reading, threading a needle, cleaning hair of 

children, seeing small objects in food and cooking with worsening of near vision. 

„Threading a needle‟ was reported as the activity associated with greatest near-vision 
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related difficulty, this was similar to a previous study among a rural Kenyan 

population (14). 

On further analysis, we looked into each activity separately and noticed that, a person 

who has a near vision of „N12‟ or worse , had reported difficulty in performing most 

of the activities. In our study population , we found that among those who did not use 

spectacles for near vision (n=161) , the most common barrier was  „ lack of felt need‟ 

and 87.02%  of them had vision which was N12 or better. To the best of our 

knowledge there are no studies reporting this to make any comparisons.  This can be 

probably used for mass screening programmes for assessing near vision ,  wherein 

persons with a near vision acuity of N12 or worse could be encouraged to use near 

vision spectacles when there is functional disability . Moreover in eye camps where 

there is a free dispensation of near vision spectacles preference can be given to those 

who have a near vision of N12 or worse, assuming that the others can manage without 

corrective spectacles. However this was done in a rural population and near vision 

needs may differ in urban populations. 

G. QUALITY OF LIFE 

Those individuals who have near vision impairment have reported – requiring more 

help from others , feeling of diminished accomplishment due to vision and feeling 

ashamed due to vision compared to those who have no near vision impairment.  This 

finding is consistent with a similar study done amongst a chinese population (13). 
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LIMITATIONS 
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1. Our sample size for the study was smaller compared to other similar population 

based studies. 

 

2. All those individuals who had gone for work or were out of town at the time of 

examination could not be included in the study. 
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CONCLUSION 
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1. The prevalence of presbyopia in our population was 55.3%  

 

2. The unmet need of presbyopia was 75.8%, met presbyopic need 19.5% and 

presbyopia spectacle coverage 20.5%.  

 

3. The most common barrier to spectacle use among the presbyopes was „lack of 

felt need‟.  

 

4. As a part of the functional need assessment, we reported increase difficulty in 

performing near vision tasks as the near vision worsened. Also, most of the 

individuals reported difficulty as the near vision worsens below N12.   

 

5. In the quality of life assessment , presbyopic individuals reported „ needing  

help from others due to vision‟ , „ feeling ashamed /embarrassed due to vision‟, 

„reduced accomplishment due to decrease vision‟ compared to those who do 

not have presbyopia. 

 

6. The most common ocular morbidity in our study group was presbyopia 

(51.2%) and the most common cause for moderate to severe visual impairment 

was cataract. 
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(ii) PATIENT INFORMATION SHEET 

 

PATIENT INFORMATION (ENGLISH) 

STUDY TITLE: Prevalence of unmet need and  functional status of rural South Indian adults 

with Presbyopia– a cross sectional study 

 

You are invited to take part in this research study carried out in Kanyambadi block, CHAD 

hospital, Christian Medical College , Vellore. The information in this document is intended to 

enable you to choose whether or not to participate in this study.  

Before participating, clearly understand the risks and benefits of taking part in this study so 

that you can make a decision that is right for you. This process is known as ‘Informed 

Consent’.  

It is not mandatory to take part in this study and your decision to not take part will not 

affect your future medical care.  

You can change your decision about partaking in the study whenever you like. Regardless of 

whether the study has begun, you can in any case quit.  

WHAT IS THE PURPOSE OF THIS STUDY? 

One of the important causes of avoidable blindness is uncorrected refractive error. 

Refractive error is a condition where we are not able to see the object clearly, and improves 

with the use of spectacles. 

Presbyopia is another common cause of visual impairment, mainly among persons above 30 

years of age. Presbyopia is mainly due to age related changes in the lens, due to which we 

develop difficulty in seeing near objects. It can easily be corrected by simple eye test and 

therefore should not remain undetected and untreated. 

In this study all individuals will have a routine vision assessment followed by a full eye 

examination. Any individuals with presbyopia will be further interviewed based on a 

questionnaire which includes information regarding spectacle use and near vision tasks.  

WHY HAVE I BEEN CHOSEN?  

You have been chosen because you are above 30years and may have a problem with near 

vision (presbyopia).If you are diagnosed to have presbyopia and you need treatment ,it  will 

be started whether you decide to take part in the study are not. It would help us in doing 

the study if you consent to enrol in the study. 
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WHAT WILL HAPPEN IF I TAKE PART? 

If you take part in the study, you will be requested to provide the required clinical 

information, undergo routine eye examinations and the required clinical investigations, all 

of which are non-invasive. 

 

EXPENSES AND PAYMENTS? 

There are no additional expenses or payments. 

 

 

WHAT ARE THE POSSIBLE BENEFITS OF TAKING PART? 

Each participant in this study will have a vision assessment, both for near and distance, 

followed by basic eye examination. They will also be assessed for functional near vision 

problem and if any participant who is examined in the clinic needs further evaluation and 

treatment, they will be referred to CHAD hospital or Schell Eye Hospital campus for further 

treatment, investigations will be provided, if required , free of cost . 

 

WHAT ARE THE POSSIBLE RISKS OF TAKING PART? 

There are no risks involved in taking part in this study. All the examination procedures and 

tests to be done are completely non-invasive and pain free.  

 

WILL MY TAKING PART BE KEPT CONFIDENTIAL? 

All patient information is stored on password protected computer databases and in locked 

filing cabinets and will only be accessible to the research team. 

 

WHAT IF THERE IS A PROBLEM? 

If you wish to complain about any aspect of the way in which you have been approached or 

treated during the course of this study, you can contact the Principal Investigator or the 

Research Office at Carman Block, Bagayam, Vellore, 632002, email - 

research@cmcvellore.ac.in or researchothers@cmcvellore.ac.in, phone - 0416 2284294. 
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WHAT WILL HAPPEN TO ANY TEST RESULTS I GIVE? 

The test results will be kept safe in the hospital’s patient information databases, which are 

password protected and accessible to only the members of the research team, who are 

medical professionals. 

 

 

 

HOW WILL THE INFORMATION I PROVIDE BE USEFUL? 

We plan to analyze the information collected and understand the condition, that is, 

presbyopia, in a better way. We will then publish the results in a health journal so others 

can read about it and learn from the results of the study, so that the new found information 

may be used to benefit others, world over. The personal information collected will still 

remain strictly confidential, and only the interpretations of the data will be published. 

 

 

WHO HAS REVIEWED THIS STUDY? 

The Institutional Review Board (IRB) of the Christian Medical College, Vellore, has reviewed 

this study.  

You have the right to confidentiality regarding the privacy of your medical information 

(personal details, results of physical examinations, investigation and your medical history). 

By signing this document, you will be allowing the research team investigators, if required, 

to access your medical information.   

The results of clinical tests and therapy performed as part of this research may be included 

in your medical record. The information from this study, if published in scientific journals or 

presented at scientific meetings, will not reveal your identity.  

Thank you for reading this. 

If you agree to enter the study, please sign the attached consent form. 
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Contact Person (Principal Investigator) 

DR. DIVYA GIRIDHAR 

Designation: P.G.Registrar 

Department of Ophthalmology 

Department of Ophthalmology, Schell Eye Hospital, 

CMC, Vellore 

Phone Numbers: 9791296321 

Email ID: divg1212@gmail.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



102 
 

Patient Information Sheet - Tamil 
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(iii) INFORMED CONSENT 

Format for Informed Consent Form for Subjects ( English) 

Informed Consent form to participate in a research study  

 

Study Title: 

 

Study Number: ____________ 

 

Subject’s Initials: __________________ Subject’s Name: 

_________________________________________ 

 

Date of Birth / Age: ___________________________ 

 

(Subject) 

(i)  I confirm that I have read and understood the 

information sheet dated ____________ for the above study and have had the 

opportunity to ask questions. [  ] 
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(ii)  I understand that my participation in the study is 

voluntary and that I am free to withdraw at any time, without giving any reason, 

without my medical care or legal rights being affected. [  ] 

 

(iii)  I understand that the Sponsor of the clinical trial, 

others working on the Sponsor’s behalf (delete as appropriate), the Ethics Committee 

and the regulatory authorities will not need my permission to look at my health records 

both in respect of the current study and any further research that may be conducted in 

relation to it, even if I withdraw from the trial. I agree to this access. However, I 

understand that my identity will not be revealed in any information released to third 

parties or published. [  ] 

 

(iv)  I agree not to restrict the use of any data or results 

that arise from this study provided such a use is only for scientific purpose(s). [  ] 

 

(v)  I agree to take part in the above study. [  ] 

 

(vi) I am aware of the Audio-visual recording of the 

Informed Consent.  [  ] 

(Click here for Audio Visual guidelines) 
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Signature (or Thumb impression) of the Subject/Legally Acceptable  

 

Date: _____/_____/______ 

 

Signatory’s Name: _________________________________         Signature:  

 

Or Representative: _________________ 

Date: _____/_____/______ 

Signatory’s Name: _________________________________ 

 

Signature of the Investigator: ________________________ 

Date: _____/_____/______ 

Study Investigator’s Name: _________________________ 

 

Signature or thumb impression of the Witness: ___________________________ 

Date: _____/_____/_______ 

Name & Address of the Witness: ____________________________ 
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Informed Consent - Tamil 
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(ii) PROFORMA FOR DATA COLLECTION 

SECTION A – GENERAL INFORMATION 

 

 

1. NAME                                                                                2. DATE OF EXAMINATION 

 

3. STREET NAME 

 

 

4. STREET NUMBER 

 

 

 

5. HOUSEHOLD ID NUMBER 

 

 

6. AGE                                               ______  years                                    

 

                                                      30-40              

                                                      41-50                

                                                      51-59             

                                                      >60                 

 

 

7. SEX                                                 MALE                                 FEMALE    

 

8. EDUCATION 

 

9. OCCUPATION 

 

 

10. CO MORBIDITIES 
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SECTION B – HISTORY AND EXAMINATION 

 

 

1. Are you currently using spectacles?        Yes               No  

 

Yes  No  

2.Reason for use- Near vision/ 
Distance vision/ protection/ 
fashion 

 

2. If no, have you used in the past?                                    
Yes              No  

 

3Did you have an eye check-up 
when you got your glasses? 

Yes              No  
 

3. Do you have a problem with your 
vision? 
Yes              No  

 

4. Where did you get them from?  
 
    Hospital eye unit /Local health 
care centre/Optical shop/Second 
hand shop/Peripheral 
camps/Don’t know my family 
member  bought it for me/I use 
another family members glass 

 

4. Did you ever have an eye check-up? 
Yes              No  
 

5. Are you happy with your vision 
with these glasses?     
 Yes            No  

 

5. Were you ever prescribed 
spectacles? 
Yes              No  
 

6.If not ,mention reason for using for 
specs with poor vision       
                                 
Cost/Not felt the need/Poor 
availability /No time 

  6. Mention barrier for spectacle use / eye 
check up 
                                
Cost/Not felt the need/Poor availability/ 
Cosmesis / Broken/scratches/Not accepted 
in community 
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EXAMINATION 

 
 RIGHT  LEFT 

UNAIDED VISION   
PINHOLE VISION   
PRESENTING VISION (WITH 
PG) 

  

 
 

               

 

               

 RIGHT EYE LEFT EYE 

REFRACTION 
 
 
 
 
 
 
 
 

  

DISTANT VISION (BCVA) 
 
 
 
 
 

  

NEAR VISION (WITH ADD)   

                                                      



114 
 

 

 

 

 

                                                                        

 

EXAMINATION RIGHT EYE LEFT EYE 

MOTILITY   

ROPLAS   

CONJUNCTIVA   

CORNEA   

AC DEPTH   

RAPD   

IOP   

LENS DIAGNOSIS   

FUNDUS 
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                                                        SECTION C 

           CAUSE FOR DECREASED VISION                                                                                         

RIGHT EYE                                  LEFT EYE 

 

1. REFRACTIVE ERROR 

 

2. PRESBYOPIA 

 

3. CATARACT 

 

4. PSEUDOPHAKIA 

 

5. GLAUCOMA 

 

6. APHAKIA 

 

7. CORNEAL SCAR 

 

8. POSTERIOR SEGMENT PATHOLOGY 

 

9. OTHERS 
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TREATMENT PLAN 

 

1. Nil 

2. Presbyopic glasses 

3. Spectacles 

4. Cataract Surgery 

5. Glaucoma work up 

6. Evaluation 

7. Others 
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HOW IS YOUR VISION IN 
BOTH EYES? 

 VERY GOOD GOOD MODERATE BAD VERY BAD 

HOW MUCH DIFFICULTY 
DO YOU HAVE IN 
PERFORMING DAILY 
ACTIVITIES? 

 NONE MILD  MODERATE SEVERE  CANNOT DO 

IF YES ,HOW MUCH OF 
THE ABOVE DIFFICULTY  
IS DUE TO NEAR VISION? 

 NONE MILD  MODERATE SEVERE CANNOT DO 

 Activity done 
or not? 

     

HOW MUCH DIFFICULTY 
DO YOU HAVE DOING  
THESE ACTIVITIES? 
 

1. READING, 
WRITING 
(includes signing 
of accounts, 
ATM use, bank 
account) 
 

 
 

2. USING MOBILE 
PHONE 
 

3. CLEANING HAIR 
OF CHILDREN 
 

4. COOKING 
(including 
cutting 
vegetables, 
seeing the grains 
while cleaning) 
 
 
 

5. THREADING 
NEEDLE 
 
 

 NONE MILD MODERATE SEVERE CANNOT DO 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

QUESTIONNAIRE 
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6. HARVESTING 
 

7. TO TEACH 
CHILDREN AT 
HOME( to help 
with homework) 
 

8. SEEING LEVEL IN 
A CONTAINER 
WHILE 
POURING? 
 

9. UNLOCKING A 
DOOR WITH A 
KEY? 
 

 
10. SEEING OBJECTS 

IN YOUR FOOD? 
(while eating) 
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(v) DATA ENTRY 
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At the study clinic 

1. Registration 

 

2. Vision and ocular examination 

 

3. Administration of questionnaire 
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Door to door visits 

Vision assessment 

 

 

Ocular examination 

 


