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ABSTRACT 
 

Aim 

To enhance recognition of reduced near vision as a cause of visual impairment and 

predict the number of people worldwide who, on the basis of their age and refractive 

error, probably struggle or are unable to undertake near tasks simply because they lack 

spectacle correction for close work. 

  

Methods 

The Near Visual Impairment Questionnaire (developed from validated questionnaires) 

was used to evaluate patients' perception of their psychosocial status and difficulty with 

performing near vision tasks. Subjects were randomly selected from UK and Tibetan 

populations (n=156) with a range of presenting near visual acuities. All subjects had 

sufficient presenting distance Snellen acuity to not be registered as visually impaired 

(WHO, 1992). The effect that correcting any reduced near vision had on questionnaire 

responses was examined. 

  

Results 

Correlations were found between reduced presenting near vision and reading small 

print, reading newspapers and books, cooking, cutting finger nails and feeling a burden 

on others. Subjects in all groups show improved mean NVI Questionnaire scores 

(p<0.001) after best correction of presenting near vision; the improvement was larger 

for subjects with lower (less favourable) levels of near vision at presentation.  

  

Conclusions 

Reduced presenting near vision (to the level of logMAR 0.5) is associated with 

increased difficulty with near vision tasks and reduced psychosocial function; these 

difficulties are alleviated with the best correction of near vision. Spectacle correction in 

developing countries is uncommon due to widespread poverty. Reduced presenting near 

vision should be considered a cause of visual impairment 
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CHAPTER 1 - Introduction  

 

1.1 Overview 

Visually disabling refractive error affects a large proportion of the worldôs population, 

affecting both genders and all age and ethnic groups. Refractive error is simple to 

diagnose and measure and is usually corrected with spectacles or contact lenses. The 

lack of refraction and provision of spectacles in underserved communities has important 

negative consequences in terms of lost educational and employment opportunities, 

which result in impaired quality of life and lost economy for the individual, the family 

and society (WHO, 2000). 

 

1.2 Definitions 

The World Health Organisationôs (WHO, 1980) International Classification of 

Impairments, Disabilities and Handicaps drew distinctions between: 

Impairment - ñloss or abnormality of psychological, physiological or anatomical 

structure or functionò. 

Disability - ñrestriction or lack of ability (resulting from an impairment) to perform an 

activity in the manner or within the range considered normal for a human beingò. 

Handicap - ña disadvantage for a given individual, resulting from an impairment or 

disability that limits or prevents the fulfilment of a role depending on age, sex and 

social and cultural factors for that individualò. 

 

1.3. Impairment  

 

1.3.1 Blindness & low vision  

Low vision refers to any chronic visual disability, not correctable by spectacles or 

contact lenses, that impairs everyday function. The leading causes of low vision are eye 

diseases that afflict the elderly, primarily macular degeneration, cataract and glaucoma 

(Akutsu et al 1985). 

 

1.3.2 Visual impairment 

Evans et al (2002) define visual impairment as ña level of vision below that which the 

individual requires for his or her everyday tasksò. Tate et al (2004) show the 

considerable variation in definitions of visual impairment in the UK (and internationally 

to an even greater extent). For many definitions, including the WHO (1992) definitions 

and the legal requirements for registration, the vision in the better eye is the criterion by 

which the personôs visual acuity is categorised. 

 

The current categorisation of vision loss is based on distance visual acuity as defined by 

the WHO International Classification of Diseases (WHO, 1992). Vision impairment is 

defined as a best-corrected Snellen distance visual acuity <6/18 and blindness is defined 

as a best-corrected Snellen distance visual acuity <3/60.  
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Category of visual 

impairment  

Visual acuity with best possible correction 

Maximum less than: Minimum equal to or 

better than: 

1 6/18 (20/70) 0.30 6/60 (20/200) 0.10 

2 6/60 (20/200) 0.10 3/60 (20/400) 0.05 

3 3/60 (20/400) 0.05 1/60 (20/1200) 0.02 

4 1/60 (20/1200) 0.02 Light perception  

5 No light perception 

9 Undetermined or unspecified 

Table 1.1, definitions of visual impairment, after WHO (1992). Visual acuity standards 

are shown as Snellen fractions in meters & feet and in decimal form. 

 

In 2003, the WHO reconsidered the definitions of visual impairment and made 

recommendations for standardised methods of measuring visual acuity: 

Visual acuity should be measured with logMAR charts at distance and near under 

standardized conditions (interestingly Snellen acuity rather than logMAR acuity is used 

in the definitions, as shown in table 1.2). 

Distance presenting visual acuity should be measured monocularly and binocularly. The 

type and power of any vision correction device used should be recorded. 

Near presenting visual acuity should be measured monocularly and binocularly at 40cm. 

The type and power of any vision correction device used should be recorded. 

Distance best-corrected visual acuity should be measured monocularly and binocularly 

at distance and near (using an age-appropriate addition) following refraction. The type 

and power of any vision correction device used should be recorded. 

 

The following definitions were proposed:  

 

Category Presenting distance visual acuity 

Worse than:  Equal to or better than:  

0 (Mild or no visual 

impairment) 

  6/18 (20/70) 0.30 

1 (Moderate visual 

impairment) 

6/19 (20/63) 0.30 6/60 (20/200) 0.10 

2 (Severe visual 

impairment) 

6/60 (20/200) 0.10  3/60 (20/400) 0.05 

3 (Blindness) 3/60 (20/400) 0.05 1/60 (20/1200) 0.02 

4 (Blindness) 1/60 (20/1200) 0.02 Light perception  

5 (Blindness) No light perception 

9 Undetermined or unspecified 

Table 1.2, proposed definitions of visual impairment, after WHO (2003). Visual acuity 

standards are shown as Snellen fractions in meters & feet and in decimal form. 

 

The most notable difference in the revised definitions is the notion of impairment based 

on presenting vision. This probably represents the measurement most closely related to 

vision experienced by the individual (WHO, 2003). An additional measurement of best-

corrected visual acuity would be taken to identify the level of refractive error and the 

remaining vision loss due to eye diseases.  
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1.3.2.1 Best-corrected acuity 

The majority of definitions of visual impairment refer to best-corrected distance visual 

acuity (Leat et al, 1999). This is the visual acuity after full correction for refractive 

error, usually with the use of spectacles or contact lenses (Tate et al, 2004). 

 

In developing countries spectacles are uncommon and a number of studies in elderly 

people in developed countries such as the UK and US have shown absent or inadequate 

refractive correction. Best-corrected acuity does not take into account the level of vision 

with which people actually function in their daily lives (Dandona et al, 2001b). Best-

corrected acuity does not indicate the real-life situation and underestimates the burden 

of visual impairment (WHO, 2003). Dandona et al (2006b) predict that excluding 

uncorrected refractive error produces an underestimation of the total visual impairment 

burden by about 38%. 

  

1.3.2.2 Presenting acuity 

Presenting vision is the acuity with the individualôs current refractive correction (if 

any). This shows the órealô magnitude of impairment or refractive-error blindness in a 

population (Dandona et al, 2001b). 

 

A subnormal binocular presenting visual acuity represents the actual impairment 

experienced by the individual in their everyday life whether due to underlying disease 

such as cataract or due to uncorrected refractive error (WHO, 2003).  

 

1.3.2.3 Comparison of presenting and best-corrected acuity 

The difference between presenting and uncorrected visual acuity reflects the amount of 

refractive error that is already corrected. 

The difference between presenting and best-corrected vision indicates the extent to 

which uncorrected refractive error remains as a vision disabling problem. 

The prevalence of visual impairment with the best refractive correction represents the 

degree of vision loss attributable to causes other than refractive error (Dandona et al, 

2000). 

 

Ellwein (2002) summarised the results of the Refractive Error Studies in Children. In a 

group aged 5-15, uncorrected visual acuity (UCVA) < 6/18 in the better eye ranged 

from 0.46% to 3.25% of children. Presenting visual acuity (PVA) <6/18 in the better 

eye ranged from 0.42% of children in Nepal to 1.79% in China. With best-corrected 

visual acuity (BCVA), visual impairment was substantially reduced, ranging from 

0.09% in China to 0.28% in rural India. 

 

 

Figure 1.3, percentage prevalence of visual acuity less than 6/18 in the better eye, after 

Ellwein (2002). 
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Guest et al (1983) found that 12.3% of Australian drivers failed the visual acuity 

standard (6/12) with their presenting distance visual acuity; however, only 1.2% could 

not attain the standard with their best-corrected visual acuity. This implies that 90% of 

visual impairment in this group was solely related to uncorrected refractive error and 

highlights the difference between presenting and best-corrected acuity. 

 

Munoz et al (2000) found that, in terms of presenting vision, 4% of a group aged 65-74 

were visually impaired (presenting <6/12) and 16% of a group aged 80-84 (presenting 

<6/12). Following assessment of BCVA only 4.5% overall were visually impaired (best-

corrected <6/12). 

 

1.4 Near vision 

Near vision is not considered in any of the definitions of visual impairment. Dandona et 

al (2006a) state that uncorrected presbyopia causes disability and that the data currently 

available is not adequate to enable presbyopia-related visual impairment to be included 

in the definitions of visual impairment.  

This study aims to highlight the importance of presenting near vision as a cause of 

visual impairment. 
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CHAPTER 2 - Distance visual impairment 

 

2.1 Pathological causes 

 

 2.1.1 Worldwide prevalence 

It is estimated that in 2002 more than 161 million people worldwide were classified as 

visually impaired, of whom 124 million people had low vision and 37 million were 

classified as blind. These figures exclude refractive error as a cause of visual 

impairment (WHO, 2004).  

  

Visual impairment is unequally distributed across age groups. More than 82% of all 

people who are blind (according to the WHO definition, 1992) are 50 years of age and 

older. There are an estimated 1.4 million blind children below age 15. Visual 

impairment is not distributed uniformly throughout the world. More than 90% of the 

worldsô visually impaired live in developing countries. Available studies consistently 

indicate that in every region of the world and at all ages, females have a higher risk of 

being visually impaired than males (WHO, 2004). 

 
 

African 

Region 

Region of 

the 

Americas 

Eastern 

Mediterr

anean 

Region 

Europea

n Region 

South-

East Asia 

Region 

Western 

Pacific 

Region Total 

Population 

(Millions)  

672.2 852.6 502.8 877.9 1,590.8 1,717.5 6,213.9 

% of total 

world 

population 

10.8% 13.7% 8.1% 14.1% 25.6% 27.6% 100.0% 

No. of blind 

people 

(Millions)  

6.8 2.4 4.0 2.7 11.6 9.3 36.9 

% of total 

blind  

18% 7% 11% 7% 31% 25% 100% 

No. with 

low vision 

(Millions)  

20.0 13.1 12.4 12.8 33.5 32.5 124.3 

% of total 

low vision 

16% 11% 10% 10% 27% 26% 100% 

No. with 

visual 

impairment 

(Millions)  

26.8 15.5 16.5 15.5 45.1 41.8 161.2 

% of total 

visual 

impairment  

17% 10% 10% 10% 27% 26% 100% 

Table 2.1, global estimate of visual impairment (millions) by WHO region (2002). 
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Figure 2.2, global estimate of visual impairment by WHO region expressed as a 

percentage of the total population classified as visually impaired (WHO, 2002), a 

summary of the data shown in table 2.1. 

 

 
Figure 2.3, global causes of blindness (excluding refractive error) as a percentage of 

total blindness in 2002 (WHO, 2002). 

 

The WHO estimates that globally up to 75% of all blindness is avoidable. The 

distribution of the specific causes of blindness varies considerably from region to 

region, depending on local circumstances.  

Only about half the cases of childhood blindness are avoidable. 

Examples of preventable or treatable causes of blindness include cataract, glaucoma, 

corneal opacity, diabetic retinopathy, onchocerciasis, childhood blindness (including 

cataract, retinopathy of prematurity and vitamin A deficiency) and trachoma. This is 

shown in figure 2.3. 
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 2.1.2 Prevalence in developed countries 

Tate et al (2004) identified the main causes of blindness as degeneration of the macula 

and posterior pole (48.5%) followed by glaucoma (11.7%), diabetic retinopathy (3.4%), 

optic atrophy (3.4%), cataract (3.3%) and other conditions (20.0%).  For partial sight 

the main causes of visual loss were similar. 

 

In a UK study of over 75ôs (Evans et al, 2004) causes of vision impairment (binocular 

VA<6/18) were refractive error (31.6%), age-related macular degeneration (32.6%), 

cataract (20.4%), glaucoma (6.4%), myopic degeneration (2.6%) and diabetic eye 

disease (2.1%). Similar results have been found in other studies (Munoz et al, 2000). 

31.6

32.6

20.46.4

2.1

2.6

3.8

Refractive error

AMD

Cataract

Glaucoma

Diabetic eye

disease

Myopic deg

Other  
Figure 2.4, causes of vision impairment in a UK population aged over 75 expressed as a 

percentage of the total population with visual impairment, after Evans et al (2004). 

 

2.2 Uncorrected refractive error  

 

  2.2.1 Definition 

In an eye with refractive error (ametropia) parallel rays of light fail to converge to a 

sharp focus on the retina for distant objects. For the patient this means that their vision 

is blurred. The error is correctable if a sharp focus can be achieved with the aid of vision 

correction devices such as spectacles or contact lenses (Holden et al, 2000). 

 

óUncorrected refractive errorô will be used as a generic term used to describe both 

refractive error that is not corrected at all and that which is inadequately corrected if a 

person is using refractive correction, since visual impairment may result in either 

instance (Dandona et al, 2006a). 

 

  2.2.2 Effect 

Uncorrected refractive error can cause visual impairment and blindness (refractive error 

blindness). It can restrict progress in education (particularly literacy), limit motor 

development in children, affect mobility, limit career opportunities and restrict access to 

information. Correcting uncorrected refractive error can dramatically improve the 

quality of life and access to education for many people (Holden, 2000). Dandona et al 

(2002) argue for the importance of developing effective strategies to eliminate
 
this 

easily treated cause of visual impairment. Dandona et al (2001a) suggest that, in terms 

of blind-person-years among an Indian population, the burden on society due to 

refractive error blindness is about twice that due to cataract blindness. 
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2.2.3 Prevalence of uncorrected refractive error causing distance 

visual impairment 

 

   2.2.3.1 Global data 

It is estimated that 2.3 billion people worldwide have refractive error. The vast majority 

of these could have their sight restored by spectacles, but only 1.8 billion people have 

access to eye examinations and affordable correction. This leaves approximately 500 

million people (including many children), mostly in developing countries, with 

uncorrected refractive error which may cause impaired vision and blindness. Many are 

not aware that there is a cure for their compromised vision, have no one to provide 

treatment or cannot afford the appliances they need (Holden et al, 2000). Dandona et al 

(2006a) estimate there are 98 million (plausible range 82-117 million) persons in the 

world who could be classified as visually impaired (WHO, 1992) due to uncorrected 

refractive error. This makes refractive error the largest cause of visual impairment 

worldwide (Dandona et al, 2001b).  

 

Dandona et al (2006a) estimate that the total number of persons with visual impairment 

in the world, who have presenting visual acuity less than 6/18 in the better eye, is about 

259 million. This includes 42 million blind persons with presenting visual acuity less 

than 3/60 in the better eye and 217 million with less severe visual impairment of 

presenting visual acuity between 6/18 and 3/60 in the better eye. This estimate of 

visually impaired persons is 61% higher than the 161 million recently estimated by the 

WHO on the basis of best-corrected visual acuity, which excluded visual impairment 

caused by uncorrected refractive error. 

Refractive error would become the second largest cause of treatable blindness (after 

cataract) in the developed world and in developing countries if blindness were defined 

in terms of presenting distance visual acuity (Congdon et al, 2003; Dandona et al, 

2001b). 

 

Dandona et al (2006b) argue that estimates of visual impairment that include 

uncorrected refractive error must be used to avoid misleading underestimates from 

becoming the basis of planning for visual impairment reduction globally. Uncorrected 

refractive error is an easily treatable cause of visual impairment. 

 

2.2.3.2 Regional data 

Prevalence rates of visual impairment vary substantially between publications. Studies 

use different definitions of visual impairment and invariably involve different age 

groups and nationalities.  

There is a higher prevalence of refractive errors in people living in underprivileged 

areas (Reidy et al, 1998; Wormald et al, 1992; Munoz et al, 2000; Proyecto et al, 2002; 

Dimitrov et al, 2003; WHO, 2003). 

 

Munoz et al (2000) found that subjects often did not use medical resources in the 

community
 
to correct the causes of vision loss (e.g. spectacles and cataract

 
surgery). The 

risk of under-corrected refractive error increases 1.8 times for every decade of life 

starting at 40 years of age (Liou et al, 1999). 

 

In a UK group aged 75+, 12.4% had a presenting visual acuity <6/18 (Smeeth et al 

2001). Similar results have been found in other studies (Wormald et al, 1992; Van der 

Pols et al, 2000). The prevalence of presenting visual acuity <6/12 was 19.9% in the 

same group. 
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The British Geriatrics Society (2003) found that 30% of those aged 65 were visually 

impaired (<6/12) in both eyes. 17% of visual impairment in this group was solely 

related to uncorrected refractive error. In the over 75ôs 30% of visual impairment was 

solely related to uncorrected refractive error. Similar results have been found in other 

studies (Reidy et al, 1998; Evans et al, 2002; Munoz et al, 2000; Johnson, 2004; Rubin 

et al, 2001). 

 

The Refractive Error Studies in Children (2000 & 2002) examined visual impairment in 

different geographic and ethnic origins, as well as different cultural settings in several 

developing countries in children aged 5- 15. The prevalence of presenting visual acuity 

<6/18 in the better eye ranged from 0.42% (in Nepal) to 1.79% (in China). Uncorrected 

refractive error was the cause of this visual impairment in 46% of children in Chile, 

92% in Nepal, 58% in China and 86% in rural India. The authors concluded that visual 

impairment in this age group is almost entirely because of correctable refractive error 

and half of the visual impairment associated with easily corrected refractive error 

remains uncorrected. 
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2.2.4 Distribution of refractive error   
14%-25% of the general population require a refractive correction to achieve good 

distance vision (Martin, 1949; Sorsby et al, 1960; Guest et al, 1983; McCarthy et al, 

1997). Refractive errors vary substantially by age, race, gender, and education levels 

(Katz et al 1997). 

 

Kempen et al (2004) found the following percentage prevalence of refractive errors in 

subjects aged 40 years or older in a variety of developed countries (projected prevalence 

rates in 2020 were similar): 

 

  +3 or greater -1 or less -5 or less No. of people 

Western Europe  11.6%  26.6% 4.6%  186,207,000 

US 9.9%  25.4%  4.5%  119,685,000 

Australia  5.8%  16.4% 2.8%  8,103,000 

Table 2.5, prevalence of refractive error in developed countries, after Kempen et al 

(2004). 

 

Baldwin (1967) reviewed several studies of refractive error distribution. Refractive error 

distribution follows a type 4 Pearsonian curve (bell shaped, skewed and leptokuric). In 

the UK the mean refractive error was 2.28 (S.D. 1.75, skew 0.3) for subjects aged 4-15 

and for adults the mean refractive error was 0.3 (S.D. 1.13, skew -0.08). 

 

Using Tassmanôs data the following mean refractive errors (with standard deviations) 

were calculated for the age groups shown: 

  
 Under 5 5 to 10 10 to 15 15 to 20 20 to 30 30 to 40 40 to 50 50 to 60 60 to 70 Over 70 

Mean (D) 3.575 2.202 1.356 0.871 0.530 0.871 0.842 0.856 0.790 0.759 

SD (D) 1.869 2.701 2.591 2.689 2.574 2.261 2.301 2.305 2.393 2.253 

Table 2.7, mean dioptric spherical refractive error (S.D) as a function of age in 

American subjects, after Tassman (1932). 
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Figure 2.6, mean refractive error as a function of age, after Slataper (1950). 

 

Slataper (1950) found a change in refractive error from hypermetropia through near-

emmetropia to myopia over 85 years (shown in figure 2.6). Jackson (1932) had similar 

findings. 
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CHAPTER 3 - Near visual impairment 

 

3.1 Near vision overview 

Rah et al (2001) assessed the percentage of time in which a group of American 

individuals (aged 22-47) undertook near work throughout a single day. They found 

activities with a mean distance ¢26 inches accounted for 54.3% of the day (e.g. 

computer use accounted for 14% of daily tasks and reading accounted for a further 

14%). 

 

3.1.1 Measuring near vision 

There are several near-vision charts in common use. The commonest method is to use 

logMAR or Snellen cards although some studies use cards with text to simulate news or 

book print (Tate et al 2004).  

 

The Bailey-Lovie reading chart is a well validated standardised chart. The chart consists 

of a collection of randomly
 
selected words, gradually decreasing in size from logMAR 

1.6 to
 
logMAR 0.0 in logarithmic progression (Bailey et al, 1980). The chart uses times 

new roman lower case print. Lower-case letters vary in height (e.g. óaô vs ópô) so letter 

size measurements are standardised by defining their x-height (the highest point of the 

letter to the lowest point). The Bailey-Lovie chart has 17 print sizes ranging from x 

heights of 14.5mm (equivalent to N80) to 0.36mm (equivalent to N2). 
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 3.1.2 Relationship between visual angle and more traditio nal measures of 

acuity 

Table 3.1, relationship between visual angle and more traditional measures of acuity, 

after Holladay (2004), Colebrander (2002) and Bailey et al (1980). 

      Distance Near (0.40m) 

Visual 

Angle 

(min) LogMAR  Decimal 

Feet 

(20/) 

Meter 

(6/) 

Revised 

Jaeger 

Standard 

ñMò 

Notation 

American 

'N' Point -

Type 

0.50 -0.30 2.000 10 3 ð ð ð 

0.63 -0.20 1.587 13 4 ð 0.25 2 

0.80 -0.10 1.250 16 5 ð 0.30 2.5 

1.00 0.00 1.000 20 6 1 0.40 3 

1.25 0.10 0.800 25 8 2 0.50 4 

1.50 0.18 0.667 30 9 3 ð ð 

1.60 0.20 0.625 32 10 4 0.60 5 

2.00 0.30 0.500 40 12 5 0.80 6 

2.50 0.40 0.400 50 15 6 1.00 8 

3.00 0.48 0.333 60 18 7 ð 9 

3.15 0.50 0.318 63 19 8 1.20 10 

3.50 0.54 0.286 70 21 ð ð ð 

4.00 0.60 0.250 80 24 9 1.60 12 

5.00 0.70 0.200 100 30 10 2.00 16 

5.70 0.76 0.175 114 34 11 ð ð 

6.25 0.80 0.160 125 38 12 2.40 20 

7.50 0.88 0.133 150 45 ð 3.00 ð 

8.00 0.90 0.125 160 48 13 3.20 24 

10.00 1.00 0.100 200 60 14 4.00 32 

12.50 1.10 0.080 250 75 ð 4.80 40 

15.00 1.18 0.067 300 90 ð ð ð 

16.00 1.20 0.063 320 96 ð 6.40 48 

20.00 1.30 0.050 400 120 ð 8.00 64 

40.00 1.60 0.025 800 240 ð 16.00 ð 
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3.2 Causes of reduced near vision 

 

3.2.1 Presbyopia 

 

3.2.1.1 Definition 

The amplitude of accommodation decreases gradually with advancing age. When 

accommodation reduces to the level where it affects comfortable near vision it is termed 

presbyopia and necessitates a plus lens addition for satisfactory seeing at near 

(Kleinstein, 1987; Duane, 1922; Kosnik et al, 1988). 

 

3.2.1.2 Accommodation 

Age is the single most important variable in predicting a patientôs amplitude of 

accommodation (Kleinstein, 1987). By the time the average patient reaches age 60, he 

or she can be expected to have an amplitude of accommodation of near zero dioptres. 

Some studies have found this age to be much younger (Vandepol et al, 1991).  

 

 
Figure 3.2, amplitude of accommodation (Dioptres) as a function of age (Years), after 

Hofstetter (1944). 

 

Hofstetter (1944) devised an equation based on the classical results of Duane (1922) to 

calculate the expected amplitude of accommodation at a given age: Minimum 

acceptable amplitude = 15 ï age/4. 

 

Age Minimum acceptable amplitude (D) 

20 10 

30 8 

40 5 

45 4 

50 3 

55 1 

60 0 
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Table 3.3, calculated amplitude of accommodation as a function of age, after Hofstetter 

(1944). 

 

The onset of presbyopia varies with environmental temperature (Weale, 1981), ethnicity 

(Hofstetter, 1968) and gender (Pointer, 1995b).  

 

3.2.1.3 Near addition  

The presbyopic addition or 'add' is the (binocular) spherical positive power supplement 

superimposed on any distance refractive correction to counter near vision difficulties 

associated with the physiological age-related loss of accommodation and consequent 

recession of the near point. Its necessity is first encountered in middle age (Pointer, 

1995a). Bennett et al (1998) found the need for a near vision correction depends on the 

available amplitude of accommodation, the habitual working distance and nature of the 

near visual task. 

 

Blystone (1999) showed a nearly parabolic relationship between age and presbyopic 

addition from approximately the age of 40 to 75 years. The presbyopic addition 

increased rapidly in patients from ages 40 to 50 years, the rate at age 40 being about 

0.22 diopters per year and the average rate during the 40-50 year-old decade was about 

0.12 diopters per year. After the patient reaches 50 years of age, the presbyopic addition 

increased more slowly, at the rate of approximately 0.03 diopters per year. 

These non-linear trends are the result of a summated effect of many individual linear 

trends. Increases in the near addition that may be required by patients after their early 

fifties (by which time little or no useful accommodation is available) are probably 

associated with an age-dependent decrease in acuity (which necessitates a closer 

working distance to increase angular subtense) rather than with any continuing decline 

in accommodation (Charman, 1989; Pointer, 1995b). 

  

Macmillan et al (2001) found the reading addition was positively correlated with the 

dioptric working distance and decreasing habitual working distance was associated with 

poorer visual acuity. They concluded that decreases in near visual acuity after 60 years 

of age lead to a reduction in habitual working distance, which increases text angular 

subtense. In turn, the reduced working distance requires a greater reading addition. It 

follows that the necessity for a near addition will occur earlier in somebody with a 

larger than normal need to accommodate (e.g. a subject with a 25cm working distance 

rather than a 40cm working distance). 
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3.2.2 Accommodative anomalies 

Accommodative anomalies are most frequently caused by iatrogenic and 

pharmacological causes (ocular and systemic pharmacological agents) (Fraunfelder et 

al, 2001; Jaanus et al, 2001; Gilmartin, 1987)
 

 

Duke-Elder (1949) classifies accommodative dysfunction as: 

¶ Accommodative Insufficiency (the amplitude of accommodation is lower than 

expected for the patient's age and is not due to sclerosis of the crystalline lens) 

¶ Ill -Sustained Accommodation (the amplitude of accommodation is normal but 

fatigue occurs with repeated accommodative stimulation) 

¶ Accommodative Infacility (the accommodative system is slow in making a 

change so there is a considerable delay in accommodating) 

¶ Paralysis of Accommodation (a rare condition in which the accommodative 

system fails to respond to any stimulus, Zadnik (1996)) 

¶ Spasm of Accommodation (overstimulation of the parasympathetic nervous 

system, Zadnik (1996)) 

Table 3.4, causes of accommodative anomalies, after Zadnik (1996). 

Trauma 

contusion of eye, lens subluxation, trauma to ciliary ganglion or 

oculomotor nerve, cryosurgery of a peripheral retinal tear, perforating 

injury of the ciliary region, concussion of the eye with traumatic 

mydriasis 

Inflammatory  

syphilis, diphtheria, neurasthenia, tuberculosis, influenza, pertussis, 

measles, dental infections, arteriosclerosis, tonsillitis, infectious 

mononucleosis, encephalitis, malaria, viral ciliary ganglionitis, 

scarlatina, mumps, typhoid, toxaemia, poliomyelitis, cyclitis, 

sympathetic ophthalmitis, nasal sinusitis and inflammation of the 

superior orbital fissure 

Toxic 
lead poisoning, chronic alcoholism, botulism B, ergot snake venom, 

bee stings, arsenic and several forms of food poisoning 

Metabolic diabetes, anoxia, Gravesô disease and metabolic toxaemias 

Degenerative 

lens sclerosis & cataract formation, Wilsonsô disease, myotonic 

dystrophy, degenerative conditions affecting the brain stem, tabes 

dorsalis and myasthenia gravis 

Neoplastic pineal tumours and neoplasia at the base of the skull 

Vascular 
haemorrhages in the brain stem, aneursysms, cavernous sinus 

thrombosis, arteriovenous fistulas 

Psychogenic  
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3.3 Prevalence of reduced near vision 

Laitinen et alôs (2005) study of a Finnish population showed that in 2005 the proportion 

of people in Finland with reading difficulties has decreased since 1980 from 13% to 7% 

in women and from 11% to 5% in men. Also, the proportion of participants not able to 

read newsprint at all decreased from 3% to 2% in women and from 2% to 1% in men 

(based on presenting near acuity) over the same time period. The prevalence of good to 

moderate presenting near acuity (near acuity ÓN7) declined with age from 99.5% in 

participants aged 30 to 44 years to 54.9% in those aged 85 years or older: 
 

Age 

(yrs) 

Presenting Near Visual Acuity Total 

 <N23, % (n) N23-N11, % (n) N10-N8, % (n) N7-N2, % (n)  

30ï44 0.0 (0) 0.2 (4) 0.3 (7) 99.5 (2199) 2210 

45ï54 0.2 (3) 0.9 (14) 2.3 (38) 96.6 (1610) 1665 

55ï64 0.2 (2) 0.6 (7) 2.3 (26) 96.9 (1089) 1124 

65ï74 0.2 (2) 1.8 (15) 2.8 (23) 95.2 (801) 841 

75ï84 0.8 (7) 6.8 (45) 9.1 (61) 83.3 (492) 605 

85+ 9.2 (20) 21.3 (46) 14.6 (32) 54.9 (124) 222 

30ï74 0.1 (7) 0.7 (40) 1.6 (94) 97.5 (5699) 5840 

75+ 2.5 (27) 9.7 (91) 10.2 (93) 77.6 (616) 827 

Total 0.3 (34) 1.5 (131) 2.4 (187) 95.7 (6315) 6667 

95% 

C.I 

(0.2ï0.5) (1.3ï1.8) (2.1ï2.8) (95.2ï96.2)  

Table 3.5, distribution of presenting near visual acuity by age in a Finnish population, 

after Laitinen et al (2005). 

 

Most studies use ódifficulty in reading newsprintô as a minimum criterion for difficulties 

with seeing: 

Study Age 

ñDifficulty reading newsprintò 16+ 75+ 

Martin et al (1988)  3.2 22.5 

Grundy et al (1999) 4.5 22.6 

RNIB (2000) 2.8 14.4 

Smeeth et al (2001) 

   Any difficulty  

   A lot of difficulty   

32.4 

  9.6 

Table 3.6, prevalence of self reported difficulty reading newsprint in four studies, after 

Tate et al (2004). 

 

Hakkinen (1984) highlighted the difference between presenting and best-corrected near 

visual acuity in a Finnish population: 

  With presenting 

acuity 

With best-corrected 

acuity 

Age over 65, unable to read 

newspaper print 

44% 9% 

Age over 85, unable to read 

newspaper print 

87% 50% 

Table 3.7, ability of a Finnish population to read newsprint, after Hakkinen (1984). 
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3.3.1 Presbyopia 

The United Nations population statistics division gave the following worldwide 

population by five-year age group and sex in 2005 (thousands of people): 

 

Age 

Both sexes 

combined Male Female 

0-4 617,149 316,403 300,746 

5-9 600,596 308,175 292,421 

10-14 603,299 309,720 293,579 

15-19 603,908 309,941 293,967 

20-24 554,966 283,559 271,407 

25-29 503,445 256,343 247,101 

30-34 492,699 250,214 242,485 

35-39 464,766 235,005 229,761 

40-44 416,318 209,863 206,455 

45-49 360,710 181,700 179,010 

50-54 320,515 160,070 160,445 

55-59 253,992 125,352 128,641 

60-64 196,667 95,224 101,443 

65-69 168,235 79,019 89,215 

70-74 128,935 58,559 70,376 

75-79 91,901 38,969 52,932 

80-84 53,212 20,226 32,986 

85-89 22,751 7,718 15,033 

90-94 8,491 2,375 6,116 

95-99 1,929 436 1,493 

100+ 265 50 216 

TOTAL  6,464,749 3,248,921 3,215,828 

Table 3.8, global population broken down by age and sex, United Nations (2005). 

 

Based on table 3.8 there are 1,246,893,000 people in the world aged 55 and over. It was 

shown in section 3.2.1.2 that by age 55 little useful accommodation will remain, 

indicating the large worldwide prevalence of presbyopia. 

 

3.3.2 Other causes 

Hokoda (1985) found the prevalence of symptomatic accommodative dysfunction in 

nonpresbyopic patients examined in an optometry clinic to be: 

9.2% - accommodative insufficiency 

5.1% - accommodative infacility 

2.5% - accommodative spasm 

This indicates that a large number of pre-presbyopes in the population might experience 

reduced near vision. 

 

Peckham et al (1979) screened the vision of over 11 000 16-year-olds. 85% had normal 

near vision, 8% had a minor defect and 7% had a unilateral or bilateral defect. 0.56% 
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with normal distant vision had defects in near vision. Ismail et al (1981) found 0.8% of 

school entrants (aged 4½-5 years) had near vision impairment.
 

 

Stewart et al (2005) evaluated the use of bifocal spectacles as an aid to near focusing in 

patients with Down's syndrome. Over 75% of Downôs syndrome patients fail to 

accommodate accurately on near targets which must result in optically blurred images 

for near work. The treatment group showed consistently more accurate accommodation 

than the control group and they concluded that bifocal spectacles should be considered 

for those subjects who show under-accommodation. 

 

3.4 Near tasks 

 

3.4.1 Common near tasks 

Hakkinen (1984) found over 90% of elderly people were interested in activities that 

require good quality visual resolution including near vision tasks such as reading and 

needlework.  

 

The nature of preferred near visual tasks can vary between subjects (Stark et al, 1987) 

and the ability to perform activities is dependent on the extent that those activities
 
are 

necessary or desirable to the individual (e.g. loss
 
of the ability to thread a needle is more 

important to a person
 
who sews than to one who does not) (Weih et al, 2002). 

 

In reading disorders the main goal of rehabilitation is to regain or maintain the ability to 

read newspaper print (Trauzettel-Klosinski et al, 2003). The ability to read newspaper 

print is considered an important near vision task.
 

 

Roenthal et alôs (1996) ñLighthouse low vision examination formò is used to assess the 

visual difficulty of common close-work tasks that are considered important in daily life: 

 

Near Tasks 

reading headlines, regular print books, newspaper/small print, 

prices/labels, mail/bills, handwritten materials, write/sign name (e.g 

cheques etc), filling a syringe (diabetic), seeing medication/labels, 

sew/knit/crochet, gardening 

Read 

newspaper, mail, magazine, documents, contracts, books, medicine 

labels, food/product packaging, instructions, map, telephone 

directory 

Daily Living  
housework, seeing to cook, stove dials, flame of stove, food on 

plate, groom self 

Jobs/School using tools/equipment, reading instruments/indicators 

Write  formal, social, forms 

Entertainment card games, board games 

Driving  speedometer, ownerôs manual 

Vocation nearly all types of job 

Technology alarm clock, watch, mobile phone, computer, electronics 

Table 3.9, common near vision tasks, after Rosenthal et al (1996). 
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3.4.2 Occupational near tasks 

71% of 26-year-old subjects and 68% of 46-year-old subjects reported that they need 

accurate near vision in their daily work (Parssinen et al, 1987a). Accurate near vision is 

needed for tasks such as reading and writing, industrial quality control and VDU work, 

demonstrating a need for accurate near vision in most occupations. Parssinen et al 

(1987b) showed a correlation between the use of spectacles and the duration of accurate 

occupational close work. 70% of the older age group and 11% of the younger age group 

considered that they do not have good near vision without spectacles. Of those who 

used spectacles, 90% in the older age group and 52% of the younger age group reported 

that their near vision is better with spectacles than without them.  

 

48% of civil airmen are 40 years of age or older. Between 1981 and 1991 the need for 

corrective devices for near and intermediate vision due to presbyopia in civil airmen 

increased from 20-25%. This represents a 12% increase in the number of aviators with 

near vision restrictions compared with only a 2% increase in the number of aviators 

with distance vision restrictions in the same time period (Nakagawara et al 1995).
 

 

Presbyopia may have adverse effects on the practice of dentistry. 27% of dentists over 

45 had a visual acuity less than 6/9 at 25 cm and 18% had acuity of less than 6/7.5 at 33 

cm in the same age group. A suggested minimum standard of visual acuity for 

practising dentists was set at 6/7.5 at 33 cm (Burton et al, 1990). 

 

3.4.3 Working distance 
The habitual working distance can vary between subjects (Stark et al, 1987). Akutsu et 

al (1985) found everyday reading distances ranged from about 25 to 40 cm. The WHO 

(2003) recommends the customary near working distance to be 40 cm, confirmed by 

Tate et al (2004). Holladay (2004) stated that calibration of near-vision measurements 

must conform to the same visual angle as equivalent distance measurements and found 

the most common near distance to be 14ò (35 cm). 

  

Working distances vary with the size of detail, despite optimal correction. Newspapers 

and books contain print that can usually be seen at 40cm, telephone books and stock 

market reports contain small print that many would like to hold closer than 40cm, most 

knitting tasks can be carried out at a distance of 50cm and computer screens can be used 

at over 60cm (Woo et al, 1987). Tall patients with long arms are at an advantage 

because they are able to increase their working distance to give a greater range. Taylor 

et al (1997) measured near vision at each participant's preferred distance and concluded 

there were no functional differences between genders. 

 

When small print (e.g. subtending an angle smaller than 0.3 degrees) is encountered, 

angular character size can be increased by holding the text closer to the eye. The nearer 

viewing distance may require added lens power for focusing. Angular character size in 

degrees of visual angle depends on linear character size and viewing distance. Doubling 

the viewing distance decreases angular character size by a factor of two. Retinal-image 

size of a target is proportional to its angular size (Akutsu et al 1985).  
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3.4.4 Rate of reading 

Akutsu et al (1985) examined the influence of age-related changes in vision on reading 

performance. Old subjects (wearing their appropriate refractive correction) who were 

free of eye disease read as fast as the young subjects for character sizes ranging from 

0.3° to 1.0°; this is the range in which reading speed is maximum for young subjects 

(Legge, 1985). Old subjects showed a deficit when reading text composed of very small 

or very large characters (their speeds dropped to about 70% of the young adult speeds) 

(Akutsu et al, 1985). 

  

Acuity reserve is the geometric difference between the print size and the acuity 

threshold. For fluent reading levels (80 words per minute) the acuity reserve required is 

1.5:1 whereas for optimum reading rates the acuity reserve required is 6-18:1 

(Whittaker et al, 1993). 

 

Reduced contrast makes reading more difficult (Carmean et al, 1990). Contrast of 

common reading materials can vary from 60% (newspaper print) to laser printed 

material at 94% (McClure et al, 2000). Contrast reserve is a ratio of the print contrast 

relative to contrast threshold. For fluent reading levels (80 words per minute) the 

contrast reserve required is 4:1 whereas for optimum reading rates the contrast reserve 

required is >30:1 (Whittaker et al, 1993).  

 

3.4.5 Required near acuity 

McClure et al (2000) identified levels of vision at
 
which individuals reported different 

degrees of difficulty in
 
performing daily living

 
tasks using the DLTV (a visual 

functioning index, described in section 5.2.1.4.5). They found subjects with a near 

visual acuity of 0.32M (N2.5) generally reported "no difficulty", 1.0 M (N8) "a little 

difficulty", 3.2M
 
(N24) "a lot of difficulty", 10M

 
(N80) ñvision preventsò performing a 

task. 

 

  
No 

difficulty  

A little 

difficulty  

A lot of 

difficulty  

Vision 

prevents 

Distance visual acuity: 

logMAR (Snellen) 

0.0 (6/6) 0.4 (6/15) 0.9 (6/48) 1.3 (6/120) 

Near visual acuity:  

M (N) 

0.32M 

(N2.5) 

1.0M (N8) 3.2M (N21) 10.0M 

(N80) 

Table 3.10, distance and near visual acuities at which visual difficulties with daily tasks 

were reported, after McClure et al (2000). 

 

Task Author  Near visual acuity required 

Reading newspapers and 

books Bergman et al (1992) J2 (logMAR 0.1) 

Reading the telephone book Bergman et al (1992) J1 (logMAR 0.0)  

Most everyday activities Bergman et al (1992) N8-N10 (logMAR 0.4-0.5) 

Minimum standard for 

dentists Burton et al (1990) N4 (logMAR 0.1) 

Good to moderate near 

vision Laitinen (2005) N7 (logMAR 0.4) 

Table 3.11, summary of three studies showing near acuities required to carry out the 

tasks shown. 
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CHAPTER 4 ï Relationship between age, refractive error and reduced near vision 

 

-10 0.10 0.10 0.09 0.09 0.08 0.08 0.07 0.07 0.06 0.06 0.06 0.05 0.05

-9 0.11 0.11 0.10 0.10 0.09 0.08 0.08 0.07 0.07 0.06 0.06 0.06 0.05

-8 0.13 0.12 0.11 0.11 0.10 0.09 0.08 0.08 0.07 0.07 0.06 0.06 0.06

-7 0.14 0.13 0.13 0.12 0.11 0.10 0.09 0.08 0.08 0.07 0.07 0.06 0.06

-6 0.17 0.15 0.14 0.13 0.13 0.11 0.10 0.09 0.08 0.08 0.07 0.07 0.06

-5 0.20 0.18 0.17 0.15 0.14 0.13 0.11 0.10 0.09 0.08 0.08 0.07 0.07

-4 0.25 0.22 0.20 0.18 0.17 0.14 0.13 0.11 0.10 0.09 0.08 0.08 0.07

-3 0.33 0.29 0.25 0.22 0.20 0.17 0.14 0.13 0.11 0.10 0.09 0.08 0.08

-2 0.50 0.40 0.33 0.29 0.25 0.20 0.17 0.14 0.13 0.11 0.10 0.09 0.08

-1 1.00 0.67 0.50 0.40 0.33 0.25 0.20 0.17 0.14 0.13 0.11 0.10 0.09

0 Ð 2.00 1.00 0.67 0.50 0.33 0.25 0.20 0.17 0.14 0.13 0.11 0.10

1 Ð Ð Ð 2.00 1.00 0.50 0.33 0.25 0.20 0.17 0.14 0.13 0.11

2 Ð Ð Ð Ð Ð 1.00 0.50 0.33 0.25 0.20 0.17 0.14 0.13

3 Ð Ð Ð Ð Ð Ð 1.00 0.50 0.33 0.25 0.20 0.17 0.14

4 Ð Ð Ð Ð Ð Ð Ð 1.00 0.50 0.33 0.25 0.20 0.17

5 Ð Ð Ð Ð Ð Ð Ð Ð 1.00 0.50 0.33 0.25 0.20

6 Ð Ð Ð Ð Ð Ð Ð Ð Ð 1.00 0.50 0.33 0.25

7 Ð Ð Ð Ð Ð Ð Ð Ð Ð Ð 1.00 0.50 0.33

8 Ð Ð Ð Ð Ð Ð Ð Ð Ð Ð Ð 1.00 0.50

9 Ð Ð Ð Ð Ð Ð Ð Ð Ð Ð Ð Ð 1.00

10 Ð Ð Ð Ð Ð Ð Ð Ð Ð Ð Ð Ð Ð

Age 60 55 50 40 30 20

Minimum Acceptable Amplitude of Accommodation (D)

9 105 6 7 8
Best Vision 

Sphere (D) 0 0.5 1 1.5 2 3 4

 
Table 4.1, closest theoretical focal point (m) for a range of distance prescriptions from -

10.00DS to +10.00DS with respect to amplitude of accommodation (D). 

 

Table 4.1 shows the closest theoretical focal point (m) for a range of distance 

prescriptions from -10.00DS to +10.00DS with respect to amplitude of accommodation 

based on Hofstetterôs (1944) accommodation tables. It assumes a 2D defocus results in 

an uncorrected vision of 6/18 (Duane, 1922; Kli ne et al, 1988). Using Hofstetterôs data 

it was possible to superimpose approximate patient age based on accommodation 

(which can be used to assist with epidemiological projections).  

 

4.1 Prescription range classified as visually impaired (WHO, 1992) 

The data shown in blue in table 4.1 represents subjects (without pathology) who would 

be unable to achieve an unaided distance acuity of 6/18 and would therefore be 

classified as visually impaired by the WHO if they lacked refractive correction. 

 

Age (Years) Back Vertex Sphere Range (DS)  

20 ¢-2.00, >+12.00 

30 ¢-2.00, >+10.00  

40 ¢-2.00, Ó+7.00 

45 ¢-2.00, Ó+6.00 

50 ¢-2.00, Ó+5.00 

55 ¢-2.00, Ó+3.00 

60 ¢-2.00, Ó+2.00 

Table 4.2, prescription range classified as visually impaired (WHO, 1992). 
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4.2 Prescription range not classified as visually impaired (WHO, 1992) with good 

near vision 

The data shown in green in table 4.1 represents subjects (without pathology) who would 

be able to achieve an unaided distance acuity of at least 6/18 and would therefore not be 

classified as visually impaired by the WHO if they lacked refractive correction. These 

subjects are able to focus to at least 0.40m and should be able to function adequately for 

near tasks without refractive correction. 

 

Age (Years) Back Vertex Sphere Range (DS)  

20 -1.75 to +7.75 

30 -1.75 to +5.75 

40 -1.75 to +2.75 

45 -1.75 to +1.75 

50 -1.75 to +0.75 

Table 4.3, prescription range not classified as visually impaired (WHO, 1992) with 

good near vision. 

 

4.3 Prescription range not classified as visually impaired (WHO, 1992) with 

reduced near vision 

The data shown in red in table 4.1 represents subjects (without pathology) who would 

be able to achieve an unaided distance acuity of at least 6/18 and would therefore not be 

classified as visually impaired by the WHO if they lacked refractive correction. These 

subjects are unable to focus closer than 50cm. They might not be able to function 

adequately for near tasks without refractive correction. This group is of particular 

interest to this study. 

 

Age (Years) Back Vertex Sphere Range (DS)  

20 +8.00 to +11.75 

30 +6.00 to +9.75 

40 +3.00 to +6.75 

45 +2.00 to +5.75 

50 +1.00 to +4.75 

55 -1.75 to +2.75 

60 -1.75 to +2.75 

Table 4.4, prescription range with reduced near vision who would not be classified as 

visually impaired (WHO, 1992). 

 

It is accepted that this is probably an underestimate of the prescription range of those 

who would experience near vision problems (if uncorrected) as only 50% of the full 

accommodative power can be sustained (Bennett 1998). 

 

Dandona (2006b) shows that disability can occur with presbyopia. A portion of the 

persons who qualify as visually impaired due to uncorrected refractive error would have 

good near vision. Such impairment may be less disabling than the visual impairment 

that causes poor vision at both distance and near. 
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4.4 Projected prevalence of subjects with reduced near vision who would not be 

classified as visually impaired (WHO, 1992) 

 

 
Unit of 

measure-

ment 

Author Section      

Age Group Years   20 to 30 30 to 40 40 to 50 50 to 60 60 to 70 

Mean 

Refractive 

Error (D) 

Dioptres 
Tassman  
(1932) 

2.2.4 0.530 0.871 0.842 0.856 0.790 

SD (D) Dioptres 
Tassman 
(1932) 

2.2.4 2.574 2.261 2.301 2.305 2.393 

BVS range 

for potential 
near task 

problems 

Dioptres This study 4.3 
+8.00 to 
+11.75 

+6.00 to 
+9.75 

+3.00 to 
+6.75 

+1.00 to 
+4.75 

-1.75 to 
+2.75 

% of 

population 
with the 

refractive 

error shown 

% of people 

Minitab 

cumulative 

distribution 
analysis 

 0.1843 1.1607 16.9039 42.9519 64.9376 

Worldwide 

population 

in the age 
range shown 

Number of 
people 

(thousands) 

U.N. 3.3.1 1058411 957465 777028 574507 364902 

Number of 

subjects 
worldwide 

within the 

refraction 
range shown 

Number of 

people 
(thousands) 

  1951 11113 131348 246762 236959 

Table 4.5, projected prevalence (thousands of people) of subjects with potentially 

reduced near vision (despite good distance vision) in the 20-70 age group in 10 year 

steps. 

 

Table 4.5 presents projected prevalence rates for subjects discussed in section 4.3 

(possess unaided distance acuity of at least 6/18 but are unable to focus closer than 

50cm so might not be able to function adequately for near tasks without refractive 

correction despite not being classified as visually impaired by the WHO). The 

projections are broken down by age group: 20-30, 30-40, 40-50, 50-60 and 60-70. 

Using Tassmanôs (1932) refractive error data as described in section 2.2.4, cumulative 

distribution analysis was performed using Minitab statistical software to determine the 

percentage of the population (by age group) who would fall into the refractive error 

range described in section 4.3 (this analysis assumes the data is normally distributed). 

The percentage prevalence was multiplied by the worldwide population in that age 

group (derived from United Nations data in section 3.3.1). The resulting prevalence 

estimates (in thousands of people) are shown in the final row. This simple calculation 

shows that a large number of people worldwide fall into the refractive error ranges 

discussed in section 4.3. These people might be having difficulty with near tasks. 
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CHAPTER 5 - Health related quality of life 

 

5.1 Definition 

Quality of life (QOL) is a uniquely personal perception, denoting the way that
 

individual patients feel about their health status and/or nonmedical
 
aspects of their lives. 

Quality of life can be suitably
 
measured only by determining the opinions of patients 

(Gill  et al, 1994). People base their opinions about whether they are having visual 

activity problems on many sources of information, ranging from their expectations 

about what is "normal" for their age, to their obvious failures to perform a visual task 

successfully (e.g. bumping into obstacles during mobility) (Sloane et al, 1992). 

 

Health-related quality of life includes aspects of emotional well-being (life satisfaction 

and self esteem), psychological well-being (anxiety or depression), physical well being 

(physical functioning, ability to perform daily activities and physical roles) and social 

well being (relationships, social support, community integration and functioning in 

social roles) (Bowling, 1997). 

 

Visual acuity is a good indicator of the degree of vision loss, but may not reflect an 

individualôs own perception of how vision affects their everyday life, the ability to 

perform every day tasks or the psychological and social consequences of reduced vision 

(Tate et al, 2004; Margolis et al, 2000). Vision related quality of life measurements are a 

useful adjunct to clinical measurements but should not be used as a substitute for visual 

acuity (Tate et al, 2004). 

 

Visual impairment has been shown to have negative effects on health-related quality of 

life and impacts on daily functioning, including social activities and relationships. There 

is an increased risk for depression and decreased self-sufficiency in daily living 

activities (Carabellese et al, 1993; Thompson et al, 1989). As such, there is a growing 

recognition of the importance of patient-reported/patient-centred outcomes of visual 

functioning (Margolis et al, 2002). 

 

5.2 Measuring 

 

5.2.1 Vision targeted health related quality of life instruments and visual 

function indices 

 

5.2.1.1 Overview 
A number of vision-specific instruments have been developed. They consist of a 

collection of carefully constructed questions (items) aimed at assessing an individualôs 

ability to perform everyday vision dependent tasks (McClure et al, 2000; Sloane et al, 

1992) and the impact of a condition on the personôs emotional, physical and social 

functioning and lifestyle (Bowling, 1997). 

 

The instruments can be used to quantify visual disability experienced by the patient 

(Pseudovs et al, 1998; Pseudovs et al, 2003; Mangione et al, 1991) and how it impacts 

on health-related quality of life (Margolis et al, 2002; Kosnik et al, 1988). This has been 

described as functional visual impairment by Steinberg et al (1994). The result is a 

numerical representation of patientsô own perception of their
 
disability (McClure et al, 

2000).  
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5.2.1.2 Instrument scoring 

Patients are asked
 
to assess the extent to which their vision interferes with their

 
ability to 

carry out specific activities (Pesudovs et al, 1998). Instrument scores provide a simple 

and convenient numerical representation of patient-centered outcome. The overall score 

is generally arrived at by adding up ordinal numerical values assigned to the subjectôs 

ratings for a series of items. Such a response scale is called a Likert scale (Pseudovs et 

al, 2003). 
 

5.2.1.2.1 Likert scales 

The Likert scale contains a series of óopinionô statements about a particular issue. The 

personôs attitude is the extent to which he or she agrees or disagrees with each 

statement, usually on a five point scale. The responses (e.g. ñneverò through 

ñsometimesò to ñalwaysò) are divided numerically into a series of ordered responses 

(e.g. 1, 2, 3, 4, 5) which denote gradation in the possible range of responses. It is 

convention for high numbers to signify favourable evaluation, for example a score of 1 

might represent ñextreme difficultyò and a score of 5 might represent ñno difficultyò in 

performing the task in question (Bowling, 1997; Sloane et al, 1992). 
 

The short integer scaling system (e.g. 1-5) is designed
 
to detect large changes in status 

(e.g. that may occur with surgery)
 
rather than subtle changes (Pesudovs et al, 1998). 

Such small ranges are favoured in a clinical setting since they require less time to 

answer and interpret and rely solely on the area of visual functioning being assessed 

(Sloane et al, 1992). The Likert scale can indicate the ordering of different peopleôs 

attitudes, but not precisely how far apart or close these attitudes are since there is no 

assumption of equal intervals on the scale (Bowling, 1997). 
 

An overall score (overall index of visual disability) can be computed
 
by adding all the 

numerical scores together and dividing by the number of questions answered (Pesudovs 

et al, 1998), this is called Likert scoring (Pseudovs et al, 2003). When analysing the 

results obtained from a particular instrument, the developers often group specific items 

into ósubscalesô suggesting that different variables are being measured (Pesudovs et al, 

1998). Although the items are very similar for the different instruments, there is little 

agreement among researchers on precisely what each subscale is measuring (Massof et 

al, 2001a). 
 

Nearly all of the instruments developed over the last 20 years use Likert scales but use 

them incorrectly (Massof, 2002). Likert scoring assumes that all items are equally 

difficult and all scores of the same worth. The illogic of this can be illustrated with the 

ADVS (see section 5.2.1.4.1) item pairs of driving during the day and driving at night, 

or reading food cans and reading medicine bottles. As most people would expect, 

driving at night was more difficult than driving during the day, and reading medicine 

bottles was more difficult than reading food cans (Pseudovs et al, 2003). 
 

5.2.1.2.2 Rasch analysis 

Different people may regard some items as having more importance than others 

(Bowling, 1997). Likert scaling assumes all items are equally weighted whereas Rasch 

analysis assumes items vary in difficulty. Rasch analysis calculates item difficulty in 

relation to person ability and weights overall scores accordingly. In this way, the overall 

score includes a contribution from each item weighted by its difficulty. This is a 

powerful tool used in exploring instrument validity and making improvements in 

instrument design (Pseudovs et al, 2003; De Boer et al, 2004). Bowling (1997) shows 

that there is little support in the literature for complex weighting of individual items 

over simple summing of scores. 
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5.2.1.3 Instrument  validation 

Tate et al (2004) recommends the use of validated instruments or scales for measuring 

self reported vision problems or vision-targeted health-related quality of life.  

 

Validity is the extent to which the instrument measures what it is intended to measure. 

This is assessed by comparison
 
with a universally accepted standard (criterion validity), 

if
 

one exists. There are no
 

universally acknowledged standards for disability 

measurements so óconstruct
 
validityô is used for validation. There are 3 components: 

1. Content validity - ensure all relevant aspects
 
of visual disability are included in the 

instrument 

2. Factorial validity - helps establish how the
 
items in the instrument can be grouped 

into subscales 

3. Comparison with instruments which purport to measure the same
 
thing (Pesudovs et 

al, 1998). 

 

Item reduction (Cronbach's Ŭ) - Reduction
 
to a minimum number of items improves 

instrument efficiency, shortens
 
test time, and reduces user and subject burden. While

 
it 

is important that all items measure a common theme, items which
 
are too closely related 

are redundant. Principal components analysis is a multivariate statistical method which 

can demonstrate how well items relate to each other
 
and how much each item 

contributes to the overall variance. It is generally held that
 
Cronbach's  should be at 

least 0.80 to detect accurately the
 
presence of the theme or to detect changes following 

intervention (Pesudovs et al, 1998). Hart et al (2005) consider Ŭ>0.7 indicates
 
good 

internal consistency and Ŭ>0.9 indicates
 
redundancy among items (due to a very high 

internal consistency). 

 

Reliability (intraclass correlation coefficient, r) - the proportion of the total variance 

which is attributable to true differences among subjects. The reliability of an instrument 

is determined by measuring test-retest
 
reliability, interobserver reliability and internal 

consistency
 
reliability. Owing to the expected large changes in disability status with 

spectacle correction, good
 
test-retest reliability is more important than sensitivity to

 

subtle changes in disability status (Pesudovs et al, 1998). 

 

5.2.1.4 Instruments in current use 

In the last 25 years more than a dozen óself-report visual function instrumentsô have 

been developed. Patients rate items that ask about specific daily activities to show the 

level of difficulty they experience with the activity described (Massof et al, 2001a). The 

majority of instruments in addition to those described below include a subscale for ónear 

visionô and ópsychosocial functionô (Kosnik et al, 1988; Fletcher et al, 1997; Sloane et 

al, 1992). 

 

5.2.1.4.1 Activities of Daily Vision Scale (ADVS) 

Mangione et al (1992) developed the ADVS as a method of evaluating visual function 

in subjects with cataracts by assessing the degree of difficulty they experience in 

performing tasks deemed to be visually important and potentially difficult. 

 

The instrument has 22 items, each of which examines the patientôs ability to perform an 

activity. The instrument has five subscales. The patientôs responses are scaled from ñno 

difficultyò (5) to ñextreme difficultyò (2). Each subscale is scored between 100 (no 

visual difficulty) and 0 (inability to perform the activity because of visual difficulty). 

The resulting scores are a measure of visual disability. 
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The ADVS has been well validated and widely used (Margolis et al, 2002). The 

instrument has high internal consistency reliability, criterion validity and content 

validity (Mangione et al, 1991a). It is a reliable and valid measure of patient's 

perception of visual functional impairment. 

 

5.2.1.4.2 National Eye Institute Visual Functioning 

Questionnaire (NEI-VFQ-25) 

This is the only instrument developed from patient elicited problem statements collected 

from focus groups (people with major causes of eye disease), in contrast to other scales 

developed from clinical judgement (Mangione et al, 1998).  

 

The original 51 item instrument was shortened to 25 items based on the responses from 

those with eye disease and visual impairment and also from a minority group without 

eye disease (Mangione et al 2001). The shorter version is more feasible in settings such 

as clinical trials where interview length is a critical consideration (Mangione et al, 

2001). 

 

NEI-VFQ-25 items are grouped in 12 sub-scales (general health, general vision, ocular 

pain, near activities, distance activities, social functioning, mental health, role 

difficulties, dependency, driving, colour vision and peripheral vision) as well as a 

combined total score.  

 

The patientôs responses to each sub-scale are assigned a score from 0 (unable to perform 

task) to 100 (no disability related to vision). Despite some concerns about the range of 

measurement obtained with the NEI-VFQ-25 (Massof et al, 2001b), it has also been 

used in adult populations (aged 40 years or more) to show that those with visual 

impairment have lower scores compared to those without reduced visual acuity (Paz et 

al, 2003; Broman et al, 2002). 

 

The psychometric properties of the NEI-VFQ-25 are robust for the eye conditions 

studied. This suggests that the measure will provide reproducible and valid data when 

used across multiple conditions of varying severity (Mangione et al, 2001). Validation 

studies have reported high response consistency across items and strong correlations of 

instrument scores with visual impairment measures (Massof et al, 2001b). This is 

confirmed by other studies (Margolis et al, 2002). 

 

5.2.1.4.3 Visual Disability Assessment (VDA)  

This instrument quantifies visual disability in the cataract patient. The items were 

carefully selected to ensure content validity (Pesudovs et al, 1998). 

 

The instrument is quick to administer, easy to
 
score (1=ñno problemò, 2=ña little 

problemò, 3=ñquite a bit of problemò, 4=ña lot of problemò), and has meaningful 

interpretation (Pesudovs et al, 1998). 

 

For near task
 
visual disability, the VDA has:  

Excellent test-retest reliability (r=0.96), this implies that the VDA is very stable across 

time. 

Very high interobserver reliability (intraclass correlation coefficient r=0.92).  

High internal consistency (Cronbach's Ŭ=0.80).  
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5.2.1.4.4 14-Item Visual Functioning Index (VF-14) 

The VF-14 instrument is designed to measure functional impairment caused by cataract 

(Steinberg et al, 1994). It contains
 
many items similar to the VDA and a similar scoring 

system.  

 

Steinberg et al (1994) found the results gained from administration of the instrument 

correlated more strongly with the overall self-rating of the trouble or satisfaction 

patients have with their vision than several measures of visual acuity and general 

measures of health
 
status.  

 

The VF-14 is a reliable and valid
 
measure of functional impairment caused by cataract 

(Steinberg, 1994). This has been confirmed by other studies (Pesudovs et al, 1998; 

Margolis et al, 2002). The VF-14 is sometimes used as a surrogate criterion to the 

ADVS in validation studies (Pesudovs et al, 1998). 

Cronbach's Ŭ=0.85 which implies high internal consistency (Steinberg et al, 1994). 

 

5.2.1.4.5 Daily Living Tasks Dependent on Vision (DLTV)  

The DLTV instrument has 22 items. Items are scored from 4 (ñno difficultyò) to 1 

(ñcannot see to doò). 

 

Hart et al (1999) analysed and validated the DLTV by principal component analysis. 

Their study did not address the test-retest reliability or sensitivity of the instrument to 

change over time. In 2005 Hart re-examined the DLVT instrument for domain structure 

and redundancy. Cronbachôs Ŭ ranged from 0.96 to 0.66 between subscales (implying 

high internal consistency). 

 

Cutting up food on your plate 

Using kitchen appliances 

Reading newspaper headlines 

Cutting your finger nails? 

Signing documents - eg, cheques 

Identifying money from a wallet 

Reading correspondence 

Reading normal size newsprint 

Table 5.1, items relating to near vision in increasing order of difficulty, after McClure et 

al (2000). 

 

Item 

Distance visual 

acuity  

Near visual 

acuity  

Reading 

speed  

Read newspaper print 0.69 (0.25) 0.51 (0.39) 0.67 (0.43) 

Distinguish cash 0.60 (0.10) 0.52 (0.34) 0.58 (0.36) 

Use kitchen utensils 0.57 (0.12) 0.52 (0.37) 0.56 (0.36) 

Cut finger nails 0.50 (0.14) 0.52 (0.45) 0.57 (0.45) 

Sign documents 0.67 (0.23) 0.58 (0.41) 0.69 (0.45) 

Read correspondence 0.70 (0.22) 0.58 (0.43) 0.69 (0.46) 

Read newspaper headlines 0.64 (0.23) 0.60 (0.40) 0.59 (0.38) 

Table 5.2, Pearson's correlation coefficients between individual DLTV items and 

individual measures of vision in the better and worse eye (correlations for the worse eye 

are shown in brackets), after McClure et al (2000). 
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Unlike other studies, Hart et al (2005) adopted a statistical approach
 
to the allocation of 

items to subscales (domains). They claim that names are
 
based solely on the judgments 

of investigators and there may be some other aspect of visual
 
function which links them 

together. Hart et al (2005) describes the subscales in numerical groups (D1, D2, D3,
 
and 

D4), in the order in which components emerged in principal component analysis. The
 

numerical assignment indicates the rank order of the
 
contribution made to the amount of 

variance. D1 and D2
 
are strong domains, with high internal consistencies (which

 

discriminate between easily achieved items and more difficult
 
ones). Items which show 

a lower internal consistency should have their responses addressed individually. 

 

5.2.1.4.6 World Health Organisation Visual functioning 

Questionnaire (VFQ-20) 

The proposed WHO/PBD VFQ-20 questionnaire (WHO, 2003) has 20 items. 

The psychosocial subscale items were: 

17. Because of your eyesight, how often have you been hesitant to participate in social 

functions? 

18. Because of your eyesight, how often have you found that you are ashamed or 

embarrassed?  

19. Because of your eyesight, how often have you felt that you are a burden on others? 

20. Because of your eyesight, how often do you worry that you may lose your 

remaining eyesight? 

Item 17 relates to social functioning limitations, items 18 and 20 relate to mental well-

being and item 19 relates to dependency. 

The scoring system ranged from 0 (ñneverò) to 5 (ñvery oftenò). Validation studies are 

not yet available. 

 

5.2.1.4.7 National Eye Institute Refractive Error Quality of 

Life Survey (NEI-RQL-42) 

Berry et al (2003) identified the content area for an instrument designed to measure the 

vision-targeted, health-related quality of life for persons with well-corrected refractive 

error. They were able to identify content areas and aspects of visual functioning in 

persons with refractive error that are not measured by standard visual acuity testing in 

the clinic or by other vision-targeted, health-related quality of life instruments. 

 

The NEI-RQL-42 is a vision-targeted measure of health-related quality of life designed 

to assess the impact of refractive error and its correction on day-to-day life. It has 42 

questions and 13 subscales (clarity of vision, expectations, near vision, far vision, 

diurnal fluctuations, activity limitations, glare, symptoms, dependence on correction, 

worry, suboptimal correction, appearance, and satisfaction with correction). The 

instrument is useful for comparisons of people with different types of correction for 

refractive error (Hays et al, 2003). 

 

Unlike the VF-14 and ADVS, the NEI-RQL-42 instrument was designed to distinguish 

individuals with corrected refractive error from emmetropic individuals who have 

normal vision without correction (Hays et al, 2003). Nicholls et al (2003) found the 

internal consistency for the overall NEI-RQL-42
 
was excellent (Cronbach Ŭ=0.91), the 

test-retest reliability
 
was excellent (intraclass correlation

 
coefficient r=0.91) and the 

overall score shows good concurrent
 

validity as it correlated significantly with 

subjective refraction. The NEI-RQL-42 also showed good construct validity and 

reliability (Hays et al, 2003). 
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In a group with distance visual acuity of 6/9 or better (in their worse eye), 7% made 

negative comments about their ability to do activities requiring near vision using the 

NEI-RQL-42 instrument (Hays et al, 2003). McDonnell et al (2003) suggested the NEI-

RQL-42 Instrument may be helpful to clinicians and investigators
 
seeking to understand 

the benefits and limitations of forms of correction for presbyopia with or
 
without 

myopia or hyperopia. 

 

  5.2.1.5 Considerations when interpreting questionnaire results 
It is likely that psychological attributes such as coping strategies and cognitive 

mechanisms (e.g. expectations of life, level of optimism, social and cultural values, 

aspirations etc.) may influence the way in which people with the same levels of visual 

acuity report their general vision function (Tate et al, 2004; Bowling, 1997). 

 

Perceived social desirability can be a factor in self-report measures. Many older 

individuals place great emphasis on appearing socially acceptable and refrain from 

reporting they have a behavioural difficulty or health problem, fearing that they may 

appear feeble (Sloane et al, 1992; Bowling, 1997). 

 

5.3 Visual impairment and quality of life 

Rubin et al (2001) examined the relationship between psychophysical
 
measures of 

visual impairment and self-reported difficulty with
 

everyday visual tasks in a 

population-based sample of individuals aged
 
65 years and older. Subjective physical 

disability and visual disability were assessed with the Activities
 
of Daily Vision Scale 

(ADVS). Rubin cites several
 
studies that demonstrate the association between visual 

impairment and dependency in daily activities, reduced physical activity, social 

isolation and even mortality in older individuals.  

 

Laitinen et alôs (2005) study of a Finnish population found a correlation between self-

reported visual ability and visual acuity. Kosnik et al (1988) found the frequency of 

self-reported difficulty in performing visual tasks increased
 
two to sixfold with age. 

 

Dandona et al (2006a) found that people who have poor distance vision due to 

uncorrected refractive error may be categorised as visually impaired despite good near 

vision. The difference between the impact on quality of life due to visual impairment 

caused by uncorrected refractive error that is associated with good near vision, and that 

due to visual impairment causing poor vision both at distance and near, needs to be 

better understood. 



 - 37 - 

5.3.1 The influence of near vision on quality of life 

Reading is crucial to full participation in many vocational, social, and recreational 

activities. Quality of life suffers for anyone who experiences difficulty in reading 

(Akutsu et al 1985). Ross et al (1984) reported that near visual
 
acuity, contrast 

sensitivity and visual field were the best
 

predictors of self-reported difficulty 

experienced by patients in
 
performing visually dependent daily activities in a group of 

50 patients with
 
glaucoma. 

 

Near vision scores on the ADVS Instrument were statistically and independently 

associated with multiple psychophysical vision measures in a sample of elderly 

Americans. Findings were consistent across race and gender subgroups between quality 

of life instrument and psychophysical vision measures (Valbuena et al, 1999).
 

 

Rubin et al (2001) found an increase in self-reported disability was reflected in
 
worse 

performance on a variety of everyday activities measured
 
under highly standardized 

conditions and at home. 

 

Moderate to severe difficulty with threading a needle >25% 

At least
 
some difficulty for reading print in newspapers 24% 

At least
 
some difficulty for reading print on medicine bottles 24% 

Table 5.3, self reported difficulty for a variety of tasks requiring good near vision in a 

group of over 65ôs, after Rubin (2001). 

 

The NEI-VFQ-25 instrument was administered to a random sample of elderly 

Americans (mean age 83 years). The level of logMAR distance acuity at which 

problems were reported for each of the NEI-VFQ-25 subscales which were of particular 

relevance to this study are shown in table 5.4. These subscales were items related to 

near activities and psychosocial limitation. Column 3 shows a conversion of the 

logMAR score (shown in column 2) into an approximate Snellen equivalent (Tate et al, 

2004).  

 

NEI VFQ Subscale Mean LogMAR Acuity  Equivalent Snellen Acuity  

Near activities 0.29 (0.28, 0.31) 6/12 

Social function 0.39 (0.37, 0.42) 6/15 

Mental health 0.29 (0.27, 0.30) 6/12 

Dependency 0.38 (0.36, 0.40) 6/14 

Table 5.4, visual acuity levels at which problems were reported on four subscales of the 

NEI-VFQ instrument (which are of particular relevance to this study) in a sample of 

elderly Americans, after Tate et al (2004). 

 

McDonnell et al (2003) evaluated the associations of presbyopia and
 
its correction

 
with 

vision-targeted health-related quality of life. They used the NEI-RQL-42 Instrument to 

examine differences in the 13 subscale
 
scores between subjects with emmetropia 

younger than
 
45 years (n = 75) and subjects with emmetropia aged 45 years or

 
older (n = 

38). The age
 
of 45 years or older was used as a surrogate for presbyopia. 

The 38 subjects in the 45 years or older age group
 
scored worse on 7 of the 13 subscales

 

(clarity of vision, expectations, near vision, diurnal fluctuations,
 
symptoms, dependence 

on correction, and satisfaction with correction)
 
compared with the 75 subjects in the 

younger age group, as shown in table 5.6. 
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NEI-RQL Instrument Subscale Older (Ó45 years)  Younger (<45 years)  t Value P Value 

Near vision 81.52 (19.95) 95.89 (10.59) -4.15 <.001 

Activity limitation 93.97 (12.57) 96.59 (9.12) -1.14 0.26 

Dependence on correction 59.54 (27.17) 96.11 (14.17) -7.77 <.001 

Worry 73.36 (23.82) 77.36 (22.73) -0.87 0.39 

Table 5.6, mean (SD) NEI-RQL-42 instrument scores for four subscales (of particular 

relevance to this study)
 
by age group in a group of emmetropes, after McDonnell et al 

(2003). 

 

McDonnell et al (2003) concluded that the NEI-RQL instrument subscale scores 

indicate that presbyopia
 
is associated with substantial, negative effects on vision-

targeted
 
health-related quality of life. 
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CHAPTER 6 - Methods 

 

6.1 Aim & hypotheses 

The aim of this study is to enhance recognition of reduced near vision as a cause of 

visual impairment. 

Upon completion of this study, the WHO will be presented with a redefinition of visual 

impairment that includes reduced presenting near vision as a cause. It is hoped this will 

highlight the vast number of people worldwide who struggle or are unable to undertake 

near tasks simply because they lack spectacle correction for close work. 

 

The hypotheses of this study are: 

Presenting near vision worse than or equal to logMAR 0.5 (equivalent of N10@0.4m): 

¶ Occurs in patients who would not otherwise be classified by the WHO 

definition of visually impaired (WHO, 1992). 

¶ Causes difficulty with many ordinary daily tasks (e.g. reading, writing, 

sewing). 

¶ Causes reduced psychosocial function and quality of life. 

¶ If corrected will reduce difficulty with near vision tasks and improve 

psychosocial function. 

¶ Should be considered a cause of visual impairment (due to visual difficulties 

encountered with many near tasks and impaired quality of life). 

¶ Has a vast prevalence worldwide. 

 

6.2 Subjects 

The study aims to recruit subjects over 15 years of age who do not currently fall within 

the WHO classification of visual impairment (presenting vision 6/18 (logMAR 0.48) or 

better): 

Group A - the first 50 subjects attending routine optometric practice in the UK with 

presenting near vision worse than or equal to logMAR 0.5. 

Group B - the first 50 subjects attending routine optometric practice in the UK with 

presenting near vision better than logMAR 0.5. 

Group C - the first 50 self-presenting subjects in a voluntary clinic in the Yushu region 

of Tibet with presenting near vision worse than or equal to logMAR 0.5. 

Group D - the first 50 self-presenting subjects in a voluntary clinic in the Yushu region 

of Tibet with presenting near vision better than logMAR 0.5. 

 

6.2.1 Exclusion criteria 

All subjects who are unable or unwilling to give informed consent personally or through 

their parent/guardian. 

All subjects who would already be classified as visually impaired or worse according to 

the WHO definitions (WHO, 1992). 

All subjects who did not have sufficient
 
language and cognitive function to understand 

the purpose of the study and complete the
 
questionnaire. 

 

6.2.2 Informed consent 

An óExplanatory Statement for Participantô was issued to each subject to provide an 

overview of the experiment (Appendix I). 

Written consent was sought from either the subject or their next of kin: 

Informed Consent Form for Project Participants (Appendix G) 

Informed Consent Form for Parents/Guardians of Project Participants (Appendix H) 
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6.3 Data gathered 

Data was gathered in the order shown below (see Appendix A): 

 

6.3.1 Demographic details 

 

6.3.1.1 Age 

The WHO (1992 & 2003) definitions use different levels of distance acuity when 

classifying children up to 15 years of age compared with subjects over 15 years of age. 

Section 4.4 explains the importance of age when calculating projected prevalence rates 

of reduced near vision. 

 

6.3.1.2 Sex 

Sex was recorded as ómaleô or ófemale.ô The data will be used during the statistical 

analysis of results. 

 

6.3.2 Binocular presenting distance vision 

This study involves only those patients who would not already be classified as visually 

impaired according to the WHOôs definitions. The classification of óvisually impairedô 

is based on best-corrected acuity (WHO, 1992) although more recent proposals base 

classification on presenting vision (with refractive correction, if worn) (WHO, 2003).  

To allow exclusion of subjects who would already be classified as visually impaired it 

was necessary to measure binocular presenting distance vision. The WHO (2003) 

recommends the use of distance logMAR charts although their definitions are based on 

Snellen acuities. An approximate logMAR equivalent to not be classified as visually 

impaired would be: 

Children up to 15 years of age: presenting vision 6/12 (logMAR 0.3) or better 

Subjects over 15 years of age: presenting vision 6/18 (logMAR 0.48) or better 

Presenting distance vision was measured binocularly using a standard Snellen chart at a 

viewing distance of 6 metres (trans-illuminated via
 
a light box diffuser to ensure 

constant chart brightness). 

 

6.3.3 Binocular uncorrected near vision 

Binocular uncorrected near vision was measured. All near vision measurements were 

made with the Bailey-Lovie word reading chart
 
at 0.4m (Bailey et al, 1980; McClure, 

2000). The chart was illuminated by an overhead light positioned to ensure constant 

chart luminance. The WHO (2003) recommend logMAR charts (as originally described 

by Bailey-Lovie, 1980) be used for all visual acuity testing at both distance and near. 

The Bailey-Lovie word-reading chart shows the N-point and the equivalent logMAR 

acuity at 0.25m. For acuity measurements at 0.4m, 0.2 logMAR units (2 steps on the 

logMAR chart) must be subtracted from the logMAR acuity measurement, as described 

by Bailey et al (1980). 

 

6.3.4 Binocular presenting near vision 

Binocular presenting near vision was measured at 0.4m. Subjects were given the 

opportunity to wear their own refractive correction (if any) and near visual acuity was 

measured as described in section 6.3.3 under standardised conditions. 

 

6.3.5 NVI Questionnaire 

The NVI Questionnaire (Appendix B, described in section 6.4.1) was administered by a 

single experienced impartial interviewer in every
 
case. The purpose of the questionnaire 

was to quantify subjective difficulty with near vision tasks and psychosocial function. 

An overall health related quality of life score will be presented. 



 - 41 - 

6.3.6 Binocular best-corrected near vision 

Each subject underwent a standard refraction protocol to establish the optimal refraction 

(Bennett, 1998). A +2.50 reading addition, worn over the optimal distance correction, 

was issued for near vision. A near visual acuity measurement was obtained as described 

in section 6.3.3 under standardised conditions. This measurement represents the 

subjectôs binocular best-corrected acuity at 0.4m (McClure (2000) used a +4.00 reading 

addition at 0.25m). 

 

As described in section 1.3.2.3, the difference between presenting and uncorrected 

vision reflects the amount of refractive error which is aleady corrected for the patient 

prior to their visit; the difference between presenting and best-corrected vision indicates 

the extent to which the patientôs refractive error differs from their current correction (if 

any); the prevalence of visual impairment with best refractive correction represents the 

degree of vision loss attributable to causes other than refractive error (Dandona et al, 

2000). 

 

A pair of near vision spectacles were supplied to the prescription derived during the 

examination and the subject was asked to return 7 days after spectacle collection for re-

interviewing. 

 

6.3.7 NVI Questionnaire (1 week after spectacle collection) 

The NVI Questionnaire (Appendix B, described in section 6.4.1) was administered by a 

single experienced impartial interviewer in every
 
case. The same questionnaire was used 

to quantify subjective difficulty with near vision tasks and psychosocial function after 

best correction of near vision. 

 

6.4 Vision-targeted health-related quality of life instrument 

Very few instruments are designed for use in subjects with healthy eyes. None of these 

instruments focus on either functional visual impairment for near tasks or psychosocial 

functional impairment in sufficient depth for this study. As a result the Near Visual 

Impairment (NVI) Questionnaire was devised for this study (Appendix B), based on 

well validated instruments. 

 

 6.4.1 The Near Visual Impairment Questionnaire (NVI) 

   

6.4.1.1 Overview 

The psychosocial items of the NVI Questionnaire are derived from the VFQ-20 ((WHO, 

2003), section 5.2.1.4.6) and the NEI-VFQ-25 Instrument ((Mangione et al, 1998), 

section 5.2.1.4.2). These are presented as Appendices C and D respectively. 

The items relating to near tasks are derived from the VF-14 instrument ((Steinberg et al, 

1994), section 5.2.1.4.4) and the DLTV instrument ((Hart et al, 1999), section 

5.2.1.4.5). These are presented as Appendices E and F respectively.  

 

The NVI Questionnaire is composed of 11 questions; an overview is shown in table 6.1. 
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Item number Item measured Item source 

1 Near vision - difficult task VF-14/DLTV 

2 Near vision - average task VF-14/DLTV 

3 Near vision - easy task VF-14/DLTV 

4 Near vision - difficult task VF-14/DLTV 

5 Near vision - average task VF-14/DLTV 

6 Near vision - easy task VF-14/DLTV 

7 Near vision - average task DLTV 

8 Social functioning limitation VFQ-20/NEI-VFQ-25 

9 Mental wellbeing VFQ-20/NEI-VFQ-25 

10 Dependency VFQ-20/NEI-VFQ-25 

11 Mental wellbeing VFQ-20/NEI-VFQ-25 

Table 6.1, an overview of the NVI Questionnaireôs measurement items and the source 

instruments for each item, VF-14 (Steinberg et al, 1994), DLTV (Hart et al, 1999),VFQ-

20 (WHO, 2003), NEI-VFQ-25 (Mangione et al, 1998). 

 

Items 1 to 7 relate to a variety of common near tasks. The difficulty experienced by the 

subject for each item is graded into one of five responses:  

ñNo difficultyò (5), ñA little difficultyò (4), ñModerate difficultyò (3), ñA great deal of 

difficultyò (2), ñUnable to do the activity because of visionò (1). 

 

Items 8 to 11 relate to psychosocial functions (social functioning limitation, mental 

wellbeing and dependency). The frequency the subject experiences each item is graded 

into one of five responses:  

ñNeverò (5), ñRarelyò (4), ñSometimesò (3), ñOftenò (2), ñVery oftenò (1). 

 

6.4.1.2 Development of the NVI Questionnaire 

Tate et al (2004) showed that difficulties with general vision, near activities, and social 

functioning were strongly associated with visual impairment whereas difficulties with 

general lifestyle and dependency were only weakly associated. Since
 
disability connects 

the individual's ability to function with
 
the demands of their environment, the system of 

assessment must
 
reflect these demands. For example, aboriginal hunter gatherers

 
from 

central Australia will need a different instrument from
 
urban dwellers in Adelaide, 

South Australia (Psudovs et al, 1998). In a group of children, Bone and Meltzer (1989) 

found the most relevant questions related to óseeing/recognising things in a picture 

bookô and óreading a large print bookô. 

 

Health status is more meaningfully analysed in relation to the sub-domains of physical 

functioning, mental health and social activity level. Scales of physical functioning and 

ability focus on the performance of activities of daily living which are necessary for the 

maintenance of society as well as the individual (Bowling, 1997). 
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Psychosocial Items DLTV NEIVFQ25 NEIRQL ADVS VFQ20 VF14 VDA

Social Interaction

Hesitant to participate in social functions/need to stay at home because of eyesight P P

Mental well-being

Ashamed and embarrassed because of eyesight P P

Worries about eyesight P P P

Dependency

Reliance on others/need help P P

Visual Function Items

Reading and writing tasks

Read large print e.g. newspaper headlines, numbers on a telephone P P

Read ordinary newspaper print/book P P P P P P P

Reading small print such as labels on medicine bottles, or a
 
telephone book P P P

Reading correspondence P

Reading something brief like directions, a menu, or a recipe P

Writing cheques, filling out forms P P P

Work and hobbies

Work or hobbies requiring near vision P P

Computer use P

DIY (e.g. handtools, tape measure, screwdriver) P P P P

Fine handwork tasks (e.g. sewing, knitting, crocheting) P P P P P

Playing games (e.g.bingo, dominoes, card games) P P

Daily tasks

Difficulty with daily activities because of eyesight P

Cooking & eating P P P P

Cutting your fingernails P

Identifying money from wallet P P

Housework activities P

Table 6.2, summary of near vision and psychosocial items investigated by seven 

validated quality of life instruments. 

 

To ensure content validity, I identified as many near vision tasks and psychosocial 

functions as possible that were potentially
 
affected in patients with near vision problems 

(Pesudovs et al, 1998). Virtually all the items I considered were already included in 

current validated instruments.  

 

Table 6.2 summarises items in seven validated instruments. It is clear from this table 

that some instruments concentrate on psychosocial and near vision items more than 

others. This is discussed further in sections 6.4.1.2.1 and 6.4.1.2.2. 

It is accepted that by including all of the items listed in table 6.2 in an instrument there 

would be an element of redundancy (Pesudovs et al, 1998; Hart et al, 2005). Scott et al 

(1994) suggested that subscales of existing instruments
 
may be substituted for the full-

length instruments to increase the efficiency of functional status/quality of life 

measurement.  

 

6.4.1.2.1 Psychosocial items 

Based on table 6.2, the VFQ-20 and the NEI-VFQ-25 instrument have the most items 

relating to psychosocial function (both instruments use items which measure social 

interaction, mental well being and dependency). These are summarised in table 6.3. 

 

Vision-targeted Psychosocial 

Item 

VFQ20 Item 

number NEIVFQ25 Item number 

Social functioning limitation 17 13 

Mental wellbeing 18, 20 3, 25 

Dependency 19 20, 23, 24 

Table 6.3, item numbers for the VFQ-20 and NEI-VFQ-25 which relate to psychosocial 

function. 
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The VFQ-20 instrument has 4 psychosocial items whereas the NEI-VFQ-25 has 6. The 

items in each instrument are similar and the VFQ-20 instrument appears to summarise 

the psychosocial items of the NEI-VFQ-25. Fewer questions can improve instrument 

efficiency and reduce the time required to administer the questionnaire. For these 

reasons the VFQ-20 questions were used for the NVI Questionnaire. 
 

6.4.1.2.1.1 Measurement scale 

The VFQ-20 instrument assigns low scores to favourable outcomes: 

ñNeverò (1), ñRarelyò (2), ñSometimesò (3), ñOftenò (4), ñVery oftenò (5). 

The NEIVFQ25 uses two different types of scale (the choice of which varies depending 

on the nature of the item in question). The first scale assigns low scores to favourable 

outcomes: 

ñNone of the timeò (1), ñA little of the timeò (2), ñSome of the timeò (3), ñMost of the 

timeò (4), ñAll of the timeò (5). 

The second scale assigns high scores to favourable outcomes: 

ñDefinitely Trueò (1), ñMostly Trueò (2), ñNot Sureò (3), ñMostly Falseò (4), 

ñDefinitely Falseò (5). 
 

The resulting scale to be used for the NVI Questionnaire is based on the VFQ-20 scale 

but the score values were reversed so that high numbers represent favourable outcomes 

(as recommended by Bowling): 

ñNeverò (5), ñRarelyò (4), ñSometimesò (3), ñOftenò (2), ñVery oftenò (1). 
 

6.4.1.2.2 Near vision items 

Based on table 6.2, the VF-14 instrument and the DLTV instrument have the most items 

relating to near vision tasks. The items selected investigate reading & writing tasks, 

work & hobbies and other daily near tasks. 

Near Vision Item Example 

VF14 Item 

number 

DLTV Item 

number 

Reading small print Labels on food/medicine, 

telephone book 1   

Reading normal print 
Newspaper, book 2 18, 20 

Reading large-print Newspaper headlines, 

numbers on a telephone 3 19 

Doing fine handwork Sewing, knitting, 

crocheting, carpentry 7   

Writing 
Cheques, filling out forms 8 21 

Cooking 
  11 13 

Cutting your finger nails 
    12 

Table 6.4, item numbers for the VF-14 and DLTV instruments which relate to near 

vision tasks. 

 

The VF-14 instrument has 6 items relating to near vision, similar to the near vision 

items in the DLTV instrument. Both instruments are well validated. I felt the VF-14 

presented a more logical and succinct group of items for use in assessing near vision 

function. For these reasons the VF-14 items relating to near vision were used for the 

NVI Questionnaire. Only one item in the DLTV instrument was used in the NVI 

Questionnaire (cutting your finger nails) to provide an indication of difficult ies with 

self-care/maintenance. 
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6.4.1.2.2.1 Measurement scale 

Both instruments assign a higher score to a favourable outcome (as recommended by 

Bowling). 

The VF-14 has five possible responses: 

ñNo difficultyò (4), ñA little difficultyò (3), ñModerate difficultyò (2), ñA great deal of 

difficultyò (1), ñUnable to do the activityò (0). 

The DLTV has four possible responses: 

ñNo difficultyò (4), ñA little difficultyò (3), ñA lot of difficultyò (2), ñCan not see to doò 

(1) 
 

To maintain consistency with the psychosocial items described above, a five point scale 

was chosen. The VF-14 scale was recoded so that the scores ranged from 1-5 rather than 

0-4 (to maintain consistency with the psychosocial items) and the response categories 

remained unchanged. The resulting scale was: 

ñNo difficultyò (5), ñA little difficultyò (4), ñModerate difficultyò (3), ñA great deal of 

difficultyò (2), ñUnable to do the activity because of visionò (1) 
 

Bowling (1997) recommends asking easy and basic (non-sensitive) questions before 

asking questions about attitudes to socially undesirable behaviour (e.g. reliance on 

others). The NVI questionnaire presents the near vision items before the psychosocial 

items. 
 

6.4.2 Scoring 
 

 6.4.2.1 Individual items 

Numerical scores for each item were recorded. Where an individual did
 
not do the task 

for a reason unrelated to vision (e.g. individuals who had never cooked for themselves), 

this item was left blank. 
 

For items 1 ï 7 the scale was: 

No difficulty éééééééééééééé.é. 5 

A little difficul ty éééééééééééééé  4 

Moderate difficulty ééééééééééééé  3 

A great deal of difficulty ééééééé..é..éé  2 

Unable to do the activity because of vision é.éé. 1 
 

For items 8 ï 11 the scale was: 

Never éééééééééééééééééé.é. 5 

Rarely ééééééééééééééééééé  4 

Sometimes ééééééééééééééééé  3 

Often ééééééééééééééé..éééé  2 

Very often ééééééééééééééé.éé. 1 
 

6.4.2.2 Subscales 

The NVI questionnaire has 2 subscales: near vision (items 1, 2, 3, 4, 5, 6 & 7) and 

psychosocial function (items 8, 9, 10 & 11).  

Items within each subscale were averaged to create subscale scores. Averaging scores 

for all items within a subscale is a recognised
 
way to summarise the participantôs self-

perceived visual disability
 
within that dimension (Mangione et al, 1991a). Items that are 

left blank are not taken into account when calculating the subscale scores, hence 

subscale scores represent the average for all items in the sub scale that the respondent 

answered: 

Mean subscale score = sum of scores for each item with a non-missing answer in subscale 

      total number of items with non-missing answers in subscale 
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6.4.2.3 Overall 

The mean overall score was calculated as the average of all items answered. 

 

Mean overall score = sum of scores for each item with a non-missing answer 

total number of items with non-missing answers 

 

Averaging the sub-scale scores (rather than the individual items) gives equal weight to 

each sub-scale and the resulting value is an alternative overall composite score. 

 

  6.4.2.4 Recoded scores 

Individual scores, subscale scores and overall scores were rescaled resulting in a final 

score ranging between 0 and 100. The lowest score is set at 0 (unable to do the 

task/least favourable outcome) and the highest score is 100 points (no difficulty/most 

favourable outcome). In this format scores represent the achieved percentage of the total 

possible score (e.g. a score of 50 represents 50% of the highest possible score). These 

scores were used to facilitate data presentation and statistical analyses: 

 

Original response category Newly recoded value 

5 100 

4 75 

3 50 

2 25 

1 0 

Table 6.5, recoded values for NVI questionnaire scores. 

 

6.5 Overview of data analysis 

The data gathered will be used to give mean scores for the categories presented in table 

6.6: 

Average score for individual items in each of the 4 groups on presentation and after best 

correction. 

Average near vision subscale score in each of the 4 groups on presentation and after 

best correction. 

Average psychosocial subscale score in each of the 4 groups on presentation and after 

best correction. 

Overall score in each of the 4 groups on presentation and after best correction. 

 

Item Item number Presenting Corrected Presenting Corrected Presenting Corrected Presenting Corrected

Reading small print 1

Reading a newspaper 2

Large print 3

Fine handwork 4

Writing 5

Cooking 6

Finger nails 7

Social 8

Embarrass 9

Burden 10

Worry 11

Mean

Near vision subscale 1 to 7

Psychosocial subscale 8 to 11

Overall mean score

Group A Group B Group C Group D

Near acuity Ó logMAR 

0.5 (UK)

Near acuity < logMAR 

0.5 (UK)

Near acuity Ó logMAR 

0.5 (Tibet)

Near acuity < logMAR 

0.5 (Tibet)

 
Table 6.6, overview of NVI Questionnaire data to be collected for this study. 
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If the hypotheses are correct, the following is expected: 

The ónon-impairedô groups who have good presenting near vision (groups B & D) 

should have favourable near vision subscale scores, psychosocial subscale scores and 

overall score before full correction. There should be only a minimal improvement in 

scores after correction. 

 

The óimpairedô groups who have reduced presenting near vision (groups A & C) should 

have unfavourable near vision subscale scores, psychosocial subscale scores and overall 

score before full correction. There should be an improvement in all scores after 

correction. 

 

I predict the Tibetan population will show similar trends to the UK population. 

 

6.5.1 Statistical analyses 

Minitab (version 14.2) was used to record, retrieve and analyse data. All statistical 

analyses were performed on Minitab for Windows (Minitab Inc.).  

 

Basic statistical summaries will be performed for each item and subscale in each group 

to show mean score, Standard Error of mean, Standard deviation, variance, minimum 

value, maximum value and inter-quartile range. 

 

Descriptions will be assigned to mean difficulty scores for each item (and both 

subscales and overall) on presentation and after best correction in each group. 

 

Differences in questionnaire scores for each item (and both subscales and overall) on 

presentation and after best correction will be shown as interval plots for each group. 

  

Paired 2 tail t-tests (assuming equal variance) are to be used in each group on 

presentation and after best correction to prove a significant improvement in 

questionnaire score after best correction, if any. 

 

The effect of the best-correction on presenting near vision will be shown as Cohenôs d 

for each item (and both subscales and overall). 

 

Correlation between each item (and both subscales and overall) and level of near vision 

on presentation will be presented as Pearsonôs r and R² (coefficient of determination). 

 

Independent two-sample t-tests (assuming equal variance) are to be used on groups 

A&B and C&D on presentation to investigate the difference in questionnaire scores on 

presentation, if any. 

 

Linear regression analysis will be used to establish the level of presenting near vision at 

which various levels of difficulty are experienced for each item (and both subscales and 

overall) both in the UK population and the Tibetan population. 
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CHAPTER 7 ï Results 

 

7.1 Overview 

As described in section 6.2, subjects were recruited with the following criteria: 

 

Group A - the first 50 subjects attending routine optometric practice in the UK with 

presenting near vision worse than or equal to logMAR 0.5. 

 

Group B - the first 50 subjects attending routine optometric practice in the UK with 

presenting near vision better than logMAR 0.5. 

 

Group C - the first 50 self-presenting subjects in a voluntary clinic in the Yushu region 

of Tibet with presenting near vision worse than or equal to logMAR 0.5. 

 

Group D - the first 50 self-presenting subjects in a voluntary clinic in the Yushu region 

of Tibet with presenting near vision better than logMAR 0.5. 

 

7.1.1 Summary of raw data 

NVI Questionnaire score data was summarised for each item, the near vision subscale, 

the psychosocial subscale and overall in each group on presentation and after best 

correction (table 7.1). The raw data is presented in Appendix J. 

 

Group A: 50 patients were tested. Ages ranged from 42 to 66 years with a mean of 

52 (SD 6.70) years. 48% of subjects were female. On presentation, the overall NVI 

Questionnaire score ranged from 1 to 5 (mean 3.58 (SD 1.22)), the near vision subscale 

score ranged from 1 to 5 (mean 3.47 (SD 1.21)) and the psychosocial subscale score 

ranged from 1 to 5 (mean 3.76 (SD 1.23). After best correction, the overall NVI 

Questionnaire score ranged from 3 to 5 (mean 4.73 (SD 0.47)), the near vision subscale 

score ranged from 3 to 5 (mean 4.72 (SD 0.47)) and the psychosocial subscale score 

ranged from 3 to 5 (mean 4.74 (SD 0.47). 

 

Group B: 50 patients were tested. Ages ranged from 40 to 64 years with a mean of 

48 (SD 5.49) years. 52% of subjects were female. On presentation, the overall NVI 

Questionnaire score ranged from 1 to 5 (mean 4.43 (SD 0.93)), the near vision subscale 

score ranged from 1 to 5 (mean 4.25 (SD 1.04)) and the psychosocial subscale score 

ranged from 1 to 5 (mean 4.75 (SD 0.59). After best correction, the overall NVI 

Questionnaire score ranged from 3 to 5 (mean 4.75 (SD 0.49)), the near vision subscale 

score ranged from 3 to 5 (mean 4.71 (SD 0.51)) and the psychosocial subscale score 

ranged from 3 to 5 (mean 4.83 (SD 0.44)). 

 

Group C: 50 patients were tested. Ages ranged from 42 to 72 years with a mean of 

60 (SD 6.65) years. 52% of subjects were female. On presentation, the overall NVI 

Questionnaire score ranged from 1 to 5 (mean 2.50 (SD 1.26)), the near vision subscale 

score ranged from 1 to 5 (mean 2.81 (SD 1.32)) and the psychosocial subscale score 

ranged from 1 to 5 (mean 1.97 (SD 0.94). After best correction, the overall NVI 

Questionnaire score ranged from 3 to 5 (mean 4.61 (SD 0.50)), the near vision subscale 

score ranged from 3 to 5 (mean 4.70 (SD 0.48)) and the psychosocial subscale score 

ranged from 4 to 5 (mean 4.47 (SD 0.50). 

 

Group D: 6 patients were tested. Ages ranged from 55 to 72 years with a mean of 

60 (SD 6.62) years. 67% of subjects were female. On presentation, the overall NVI 

Questionnaire score ranged from 3 to 5 (mean 4.18 (SD 0.74)), the near vision subscale 
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score ranged from 3 to 5 (mean 4.00 (SD 0.82)) and the psychosocial subscale score 

ranged from 4 to 5 (mean 4.46 (SD 0.51). After best correction, the overall NVI 

Questionnaire score ranged from 4 to 5 (mean 4.80 (SD 0.40)), the near vision subscale 

score ranged from 4 to 5 (mean 4.81 (SD 0.40)) and the psychosocial subscale score 

ranged from 4 to 5 (mean 4.80 (SD 0.41). 

 

7.1.2 Summary of recoded data 

NVI Questionnaire score data was recoded (as described in section 6.4.2.4) and 

summarised for each item, the near vision subscale, the psychosocial subscale and 

overall in each group on presentation and after best correction (table 7.2). In this format, 

scores represent the achieved percentage of the total possible score (e.g. a score of 50 

represents 50% of the highest possible score). The raw data is presented in Appendix K.
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DISTANCE

Age

Presenting 

Snellen 

Distance 

Acuity     

(6/x)

Binocular 

unaided 

near visual 

acuity 

(logMAR)

Binocular 

presenting 

near visual 

acuity 

(logMAR)

Binocular 

best-

corrected 

near visual 

acuity 

(logMAR)

Item 1             

(Reading 

small print)

Item 2               

(Reading 

newspaper 

& books)

Item 3           

(Reading 

large print)

Item 4                

(Fine 

handwork)

Item 5                

(Writing 

cheques & 

forms)

Item 6                          

(Cooking)

Item 7                   

(Cutting 

finger 

nails)

Near 

Vision 

Subscale

Item 8                   

(Social 

function)

Item 9                   

(Embarrass

ed)

Item 10                   

(Burden on 

others)

Item 11                          

(Worry)

Psychosoci

al Subscale

Overall 

Score 

(Presenting

)

Item 1             

(Reading 

small print)

Item 2               

(Reading 

newspaper 

& books)

Item 3           

(Reading 

large print)

Item 4                

(Fine 

handwork)

Item 5                

(Writing 

cheques & 

forms)

Item 6                          

(Cooking)

Item 7                   

(Cutting 

finger 

nails)

Near 

Vision 

Subscale

Item 8                   

(Social 

function)

Item 9                   

(Embarrass

ed)

Item 10                   

(Burden on 

others)

Item 11                          

(Worry)

Psychosoci

al Subscale

Overall 

Score          

(Best 

Corrected)

GROUP A

Mean 52 6.9 0.6 0.6 0.2 2.42 2.8 4.48 2.74 3.36 4.66 3.86 3.4743 3.98 4.18 3.58 3.3 3.76 3.5782 4.38 4.78 5 4.52 4.74 4.92 4.7 4.72 4.88 4.78 4.76 4.54 4.74 4.7273

SE Mean 0.95 0.19 0.02 0.02 0.00 0.14 0.125 0.0868 0.148 0.156 0.0838 0.125 0.0644 0.175 0.145 0.192 0.16 0.0872 0.0521 0.0852 0.0592 0 0.0714 0.0627 0.0481 0.0655 0.0254 0.0464 0.0717 0.0674 0.0712 0.0334 0.0202

StDev 6.70 1.32 0.13 0.14 0.00 0.992 0.881 0.6141 1.046 1.102 0.5928 0.881 1.2056 1.237 1.024 1.357 1.129 1.2329 1.2222 0.6024 0.4185 0 0.5047 0.4431 0.3405 0.4629 0.4744 0.3283 0.5067 0.4764 0.5035 0.4728 0.4735

Variance 44.95 1.74 0.02 0.02 0.00 0.983 0.776 0.3771 1.094 1.215 0.3514 0.776 1.4535 1.53 1.049 1.84 1.276 1.52 1.4939 0.3629 0.1751 0 0.2547 0.1963 0.1159 0.2143 0.2251 0.1078 0.2567 0.2269 0.2535 0.2235 0.2242

Minimum 42 6 0.5 0.5 0.2 1 1 3 1 2 3 2 1 1 1 1 1 1 1 3 4 5 4 4 3 4 3 4 3 3 4 3 3

Maximum 66 12 0.9 0.9 0.2 5 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

IQR 8.75 1.5 0.2 0.2 0 1 2 1 2 2 1 2 2 2 2 2 1.25 2 2 1 0 0 1 1 0 1 1 0 0 0 1 0 1

GROUP B

Mean 48 6.5 0.5 0.3 0.2 3.42 3.9 4.96 3.5 4.56 4.88 4.551 4.2521 4.82 4.84 4.84 4.48 4.745 4.4317 4.26 4.6 4.96 4.6 4.8 4.98 4.7551 4.7077 4.86 4.86 4.84 4.74 4.825 4.7505

SE Mean 0.78 0.14 0.02 0.01 0.00 0.154 0.138 0.028 0.19 0.104 0.0464 0.105 0.0556 0.0739 0.0597 0.0661 0.115 0.0419 0.0398 0.0982 0.0756 0.028 0.07 0.0639 0.02 0.0621 0.0273 0.064 0.0496 0.0661 0.0689 0.0313 0.0209

StDev 5.49 0.99 0.18 0.08 0.00 1.09 0.974 0.1979 1.344 0.733 0.3283 0.738 1.0392 0.5226 0.4219 0.4677 0.814 0.5931 0.9327 0.6943 0.5345 0.1979 0.4949 0.4518 0.1414 0.4345 0.5091 0.4522 0.3505 0.4677 0.487 0.442 0.4886

Variance 30.12 0.99 0.03 0.01 0.00 1.187 0.949 0.0392 1.806 0.537 0.1078 0.544 1.0799 0.2731 0.178 0.2188 0.663 0.3517 0.8699 0.482 0.2857 0.0392 0.2449 0.2041 0.02 0.1888 0.2592 0.2045 0.1229 0.2188 0.2371 0.1954 0.2387

Minimum 40 6 0.2 0.2 0.2 1 2 4 1 2 4 2 1 3 3 3 1 1 1 3 3 4 4 3 4 4 3 3 4 3 3 3 3

Maximum 64 9 0.9 0.4 0.2 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

IQR 8.25 1.5 0.1 0.1 0 1 2 0 3 1 0 1 1 0 0 0 1 0 1 1 1 0 1 0 0 0.5 1 0 0 0 0.25 0 0

GROUP C

Mean 60 10.3 0.7 0.7 0.2 1.563 2.896 4.021 1.14 2.979 3.917 3.245 2.8142 1.72 2.32 2.4 1.44 1.97 2.5009 4.3542 4.7917 5 4.26 4.8125 4.9792 4.7347 4.7021 4.24 4.62 4.72 4.28 4.465 4.6141

SE Mean 0.94 0.37 0.02 0.02 0.00 0.107 0.112 0.125 0.0496 0.121 0.139 0.164 0.0717 0.114 0.116 0.154 0.0911 0.0665 0.0543 0.0698 0.0592 0 0.0798 0.0569 0.0208 0.0637 0.0259 0.061 0.0693 0.0641 0.0641 0.0354 0.0215

StDev 6.65 2.58 0.13 0.13 0.03 0.741 0.778 0.863 0.3505 0.838 0.964 1.146 1.3204 0.809 0.819 1.088 0.644 0.94 1.2605 0.4833 0.4104 0 0.5646 0.3944 0.1443 0.4461 0.477 0.4314 0.4903 0.4536 0.4536 0.5 0.4986

Variance 44.26 6.65 0.02 0.02 0.00 0.549 0.606 0.744 0.1229 0.702 0.929 1.314 1.7435 0.655 0.671 1.184 0.4147 0.8835 1.5888 0.2336 0.1684 0 0.3188 0.1556 0.0208 0.199 0.2275 0.1861 0.2404 0.2057 0.2057 0.25 0.2486

Minimum 42 6 0.5 0.5 0.2 1 1 3 1 1 2 1 1 1 1 1 1 1 1 4 4 5 3 4 4 4 3 4 4 4 4 4 3

Maximum 72 15 0.9 0.9 0.4 3 5 5 2 5 5 5 5 3 3 5 3 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

IQR 10 3 0.2 0.2 0 1 0.75 2 0 0 2 1 2 1 1 2 1 2 2 1 0 0 1 0 0 1 1 0.25 1 1 1 1 1

GROUP D

Mean 60 8.0 0.4 0.4 0.2 3.2 3.6 4.8 3.167 4.2 4.8 4.333 4 4.5 4.667 4.333 4.333 4.458 4.1803 4.4 5 5 4.667 4.8 5 4.833 4.8108 4.833 4.833 4.833 4.667 4.7917 4.8033

SE Mean £2.70 0.63 0 0 0 0.2 0.245 0.2 0.167 0.374 0.2 0.211 0.134 0.224 0.211 0.211 0.211 0.104 0.095 0.245 0 0 0.211 0.2 0 0.167 0.0653 0.167 0.167 0.167 0.211 0.0847 0.0513

StDev £6.62 1.55 0 0 0 0.447 0.548 0.447 0.408 0.837 0.447 0.516 0.816 0.548 0.516 0.516 0.516 0.509 0.7418 0.548 0 0 0.516 0.447 0 0.408 0.3971 0.408 0.408 0.408 0.516 0.4149 0.4008

Variance £43.77 2.40 0 0 0 0.2 0.3 0.2 0.167 0.7 0.2 0.267 0.667 0.3 0.267 0.267 0.267 0.259 0.5503 0.3 0 0 0.267 0.2 0 0.167 0.1577 0.167 0.167 0.167 0.267 0.1721 0.1607

Minimum 55 6 0.4 0.4 0.2 3 3 4 3 3 4 4 3 4 4 4 4 4 3 4 5 5 4 4 5 4 4 4 4 4 4 4 4

Maximum 72 9 0.4 0.4 0.2 4 4 5 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

IQR 9.5 3 0 0 0 0.5 1 0.5 0.25 1.5 0.5 1 2 1 1 1 1 1 1 1 0 0 1 0.5 0 0.25 0 0.25 0.25 0.25 1 0 0

PSYCHOSOCIAL FUNCTION (BEST CORRECTED)NEAR NEAR VISION TASKS (PRESENTING) PSYCHOSOCIAL FUNCTION (PRESENTING) NEAR VISION TASKS (BEST CORRECTED)

 
Table 7.1, summary of original data for groups A, B, C & D. 
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DISTANCE

Age

Presenting 

Snellen 

Distance 

Acuity     

(6/x)

Binocular 

unaided 

near visual 

acuity 

(logMAR)

Binocular 

presenting 

near visual 

acuity 

(logMAR)

Binocular 

best-

corrected 

near visual 

acuity 

(logMAR)

Item 1             

(Reading 

small print)

Item 2               

(Reading 

newspaper 

& books)

Item 3           

(Reading 

large print)

Item 4                

(Fine 

handwork)

Item 5                

(Writing 

cheques & 

forms)

Item 6                          

(Cooking)

Item 7                   

(Cutting 

finger 

nails)

Near 

Vision 

Subscale

Item 8                   

(Social 

function)

Item 9                   

(Embarrass

ed)

Item 10                   

(Burden on 

others)

Item 11                          

(Worry)

Psychosoci

al Subscale

Overall 

Score 

(Presenting

)

Item 1             

(Reading 

small print)

Item 2               

(Reading 

newspaper 

& books)

Item 3           

(Reading 

large print)

Item 4                

(Fine 

handwork)

Item 5                

(Writing 

cheques & 

forms)

Item 6                          

(Cooking)

Item 7                   

(Cutting 

finger 

nails)

Near 

Vision 

Subscale

Item 8                   

(Social 

function)

Item 9                   

(Embarrass

ed)

Item 10                   

(Burden on 

others)

Item 11                          

(Worry)

Psychosoci

al Subscale

Overall 

Score          

(Best 

Corrected)

GROUP A

Mean 52 6.9 0.6 0.6 0.2 36 45 87 44 59 92 72 69 75 80 65 58 62 64 85 95 100 88 94 98 93 93 97 95 94 89 94 93

SE Mean 0.95 0.19 0.02 0.02 0.00 3.51 3.11 2.17 3.7 3.9 2.1 3.11 2.18 4.37 3.62 4.8 3.99 1.61 1.3 2.13 1.48 0 1.78 1.57 1.2 1.64 0.63 1.16 1.79 1.68 1.78 0.84 0.51

StDev 6.70 1.32 0.13 0.14 0.00 24.79 22.02 15.35 26.15 27.55 14.82 22.02 30.82 30.93 25.6 33.92 28.23 30.14 30.56 15.06 10.46 0 12.62 11.08 8.51 11.57 11.86 8.21 12.67 11.91 12.59 11.82 11.84

Variance 44.95 1.74 0.02 0.02 0.00 614.54 484.69 235.71 683.93 759.18 219.64 484.95 950 956.38 655.36 1150.26 797.19 908.43 933.67 226.79 109.44 0 159.18 122.7 72.45 133.93 140.69 67.35 160.46 141.84 158.42 139.70 140.13

Minimum 42 6 0.5 0.5 0.2 0 0 50 0 25 50 25 0 0 0 0 0 0 0 50 75 100 75 75 50 75 50 75 50 50 75 50 50

Maximum 66 12 0.9 0.9 0.2 100 75 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

IQR 8.75 1.5 0.2 0.2 0 25 50 25 50 50 25 50 50 50 50 50 31.25 50 50 25 0 0 25 25 0 25 25 0 0 0 25 0 25

GROUP B

Mean 48 6.5 0.5 0.3 0.2 61 73 99 63 89 97 89 81 96 96 96 87 94 86 82 90 99 90 95 100 94 93 97 97 96 94 96 94

SE Mean 0.78 0.14 0.02 0.01 0.00 3.85 3.44 0.7 4.75 2.59 1.16 2.63 1.39 1.85 1.49 1.65 2.88 1.05 1.00 2.45 1.89 0.7 1.75 1.6 0.5 1.55 0.68 1.6 1.24 1.65 1.72 0.78 0.52

StDev 5.49 0.99 0.18 0.08 0.00 27.24 24.35 4.949 33.6 18.32 8.21 18.44 25.98 13.06 10.55 11.69 20.35 14.83 23.32 17.36 13.36 4.949 12.37 11.29 3.536 10.86 12.73 11.31 8.76 11.69 12.17 11.05 12.21

Variance 30.12 0.99 0.03 0.01 0.00 742.09 593.11 24.49 1128.83 335.71 67.35 340.14 674.95 170.66 111.22 136.73 414.29 219.83 543.67 301.28 178.57 24.49 153.06 127.55 12.5 117.98 161.98 127.81 76.79 136.73 148.21 122.10 149.19

Minimum 40 6 0.2 0.2 0.2 0 25 75 0 25 75 25 0 50 50 50 0 0 0 50 50 75 75 50 75 75 50 50 75 50 50 50 50

Maximum 64 9 0.9 0.4 0.2 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

IQR 8.25 1.5 0.1 0.1 0 25 50 0 75 25 0 25 25 0 0 0 25 0 25 25 25 0 25 0 0 12.5 25 0 0 0 6.25 0 0

GROUP C

Mean 60 10.3 0.7 0.7 0.2 14 47 76 4 49 73 56 45 18 33 35 11 24 38 84 95 100 82 95 99 93 93 81 91 93 82 87 90

SE Mean 0.94 0.37 0.02 0.02 0.00 2.67 2.81 3.11 1.24 3.02 3.48 4.09 1.79 2.86 2.9 3.85 2.28 1.66 1.36 1.74 1.48 0 2 1.42 0.521 1.59 0.65 1.53 1.73 1.6 1.6 0.88 0.54

StDev 6.65 2.58 0.13 0.13 0.03 18.53 19.46 21.57 8.76 20.94 24.1 28.66 33.01 20.23 20.48 27.2 16.1 23.5 31.51 12.08 10.26 0 14.12 9.86 3.608 11.15 11.93 10.79 12.26 11.34 11.34 12.50 12.46

Variance 44.26 6.65 0.02 0.02 0.00 343.25 378.71 465.15 76.79 438.55 580.67 821.11 1089.67 409.18 419.39 739.8 259.18 552.2 992.97 146 105.27 0 199.23 97.24 13.021 124.36 142.21 116.33 150.26 128.57 128.57 156.27 155.36

Minimum 42 6 0.5 0.5 0.2 0 0 50 0 0 25 0 0 0 0 0 0 0 0 75 75 100 50 75 75 75 50 75 75 75 75 75 50

Maximum 72 15 0.9 0.9 0.4 50 100 100 25 100 100 100 100 50 50 100 50 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

IQR 10 3 0.2 0.2 0 25 18.75 50 0 0 50 25 50 25 25 50 25 50 50 25 0 0 25 0 0 25 25 6.25 25 25 25 25 25

GROUP D

Mean 60 8.0 0.4 0.4 0.2 55 65 95 54 80 95 83 75 88 92 83 83 86 80 85 100 100 92 95 100 96 95 96 96 96 92 95 95

SE Mean £2.70 0.63 0 0 0 5 6.12 5 4.17 9.35 5 5.27 3.36 5.59 5.27 5.27 5.27 2.6 2.37 6.12 0 0 5.27 5 0 4.17 1.63 4.17 4.17 4.17 5.27 2.12 1.28

StDev £6.62 1.55 0 0 0 11.18 13.69 11.18 10.21 20.92 11.18 12.91 20.41 13.69 12.91 12.91 12.91 12.72 18.55 13.69 0 0 12.91 11.18 0 10.21 9.93 10.21 10.21 10.21 12.91 10.37 10.02

Variance £43.77 2.40 0 0 0 125 187.5 125 104.17 437.5 125 166.67 416.67 187.5 166.67 166.67 166.67 161.91 343.92 187.5 0 0 166.67 125 0 104.17 98.54 104.17 104.17 104.17 166.67 107.56 100.41

Minimum 55 6 0.4 0.4 0.2 50 50 75 50 50 75 75 50 75 75 75 75 75 50 75 100 100 75 75 100 75 75 75 75 75 75 75 75

Maximum 72 9 0.4 0.4 0.2 75 75 100 75 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

IQR 9.5 3 0 0 0 12.5 25 12.5 6.25 37.5 12.5 25 50 25 25 25 25 25 25 25 0 0 25 12.5 0 6.25 0 6.25 6.25 6.25 25 0 0

PSYCHOSOCIAL FUNCTION (BEST CORRECTED)NEAR NEAR VISION TASKS (PRESENTING) PSYCHOSOCIAL FUNCTION (PRESENTING) NEAR VISION TASKS (BEST CORRECTED)

Table 7.2, summary of recoded data for groups A, B, C & D.
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7.2 Prevalence of reduced near vision amongst a population with no visual 

impairment  

Subjects who would be classified as visually impaired by the WHO definition 

(described in section 1.3.2) were excluded from this study (section 6.2.1) since all 

participants had a presenting distance acuity equal to or better than 6/18. 

 

A range of presenting near visual acuities was found (range logMAR 0.2-logMAR 0.9): 

 

 Point Prevalence (%) 

Presenting Near 

logMAR Acuity Group A Group B Group C Group D 

0.2 0 16 0 0 

0.3 0 24 0 0 

0.4 0 60 0 100 

0.5 40 0 16 0 

0.6 28 0 22 0 

0.7 14 0 26 0 

0.8 6 0 20 0 

0.9 12 0 16 0 

Total 100 100 100 100 

Table 7.3, point prevalence (%) of presenting near logMAR acuity in groups A, B, C & 

D. 

 

All subjects in groups A & C had a presenting near visual acuity worse than or equal to 

logMAR 0.5 (range logMAR 0.5ïlogMAR 0.9 in both groups) as measured by the 

method described in section 6.3.4. In these groups the following was found: 

32% of UK subjects (group A) and 62% of Tibetan subjects (group C) had a presenting 

near logMAR acuity of 0.7 or worse (equivalent on N16 at 0.4m).  

18% of UK subjects (group A) and 36% of Tibetan subjects (group C) had a presenting 

near logMAR acuity of 0.8 or worse (equivalent on N20 at 0.4m). 

12% of UK subjects (group A) and 16% of Tibetan subjects (group C) had a presenting 

near logMAR acuity of 0.9 or worse (equivalent on N24 at 0.4m). 

  

All subjects in groups B & D had a presenting near vision better than logMAR 0.5 

(range logMAR 0.2ïlogMAR 0.4 in group B, logMAR 0.4 only in group D due to small 

sample size) as measured by the method described in section 6.3.4. 
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7.3 Reduced near vision in a non-visually impaired population causes difficulty 

with daily tasks 

 

7.3.1 óImpairedô groups (on presentation) 

Interval plots of presenting NVI Questionnaire responses (indicating visual difficulty) 

for individual near vision items (and the near vision subscale) in groups A & C on 

presentation are shown in section 7.3.1.1 and 7.3.1.2 respectively. For group A, figure 

7.1 shows the mean difficulty scores for each item (° 1 S.E.) and the data is summarised 

in table 7.4.  For group C, figure 7.2 shows the mean difficulty scores for each item (° 1 

S.E.) and the data is summarised in table 7.5.   

 

7.3.1.1 Group A 

 
Figure 7.1, mean NVI Questionnaire scores for near vision items and the near vision 

subscale in group A (° 1 S.E.). 

 

Difficulty  Mean Difficulty Score Item Number Item Description 

None 4.7 6 Cooking 

None 4.5 3 Reading Large Print 

A Little 3.9 7 Cutting Finger Nails 

A Little 3.5 Subscale Near Vision Tasks 

A Little 3.4 5 Writing Cheques & Forms 

Moderate 2.8 2 Reading Newspaper & Books 

Moderate 2.7 4 Fine Handwork 

Moderate 2.4 1 Reading Small Print 

Table 7.4, summary of data Shown in figure 7.1 (presented in order of increasing near 

vision task difficulty). 
 

In group A, on presentation, cooking and reading large print presented ñno difficultyò, 

cutting finger nails and writing cheques/filling in forms presented ña little difficultyò 

whereas reading newspapers and books, fine handwork and reading small print 

presented ñmoderate difficultyò. The near vision subscale score for this group was 3.5. 

This represents a level midway between ña little difficultyò and ñmoderate difficultyò 

for a variety of common near vision tasks. 
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7.3.1.2 Group C 

 
Figure 7.2, mean NVI Questionnaire scores for near vision items and the near vision 

subscale in group C (° 1 S.E.). 

 

Difficulty  Mean Difficulty Score Item Number Item Description 

A Little 4 3 Reading Large Print 

A Little 3.9 6 Cooking 

A Little 3.2 7 Cutting Finger Nails 

Moderate 3 5 Writing Cheques & Forms 

Moderate 2.9 2 Reading Newspaper & Books 

Moderate 2.8 Subscale Near Vision Tasks 

A Great Deal 1.6 1 Reading Small Print 

A Great Deal 1.1 4 Fine Handwork 

Table 7.5, summary of data shown in figure 7.2 (presented in order of increasing near 

vision task difficulty). 

 

In group C, on presentation, reading large print, cooking and cutting finger nails 

presented ña little difficultyò, writing cheques/filling in forms and reading newspapers 

and books presented ñmoderate difficultyò whereas reading small print and fine 

handwork  presented at least ña great deal of difficultyò. The near vision subscale score 

for this group was 2.8. This represents ñmoderate difficultyò for a variety of common 

near vision tasks.  
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7.3.2 óNon-impairedô groups (on presentation) 

Interval plots of presenting NVI Questionnaire responses (indicating visual difficulty) 

for individual near vision items (and the near vision subscale) in groups B & D on 

presentation are shown in section 7.3.2.2 and 7.3.2.4 respectively. For group B, figure 

7.3 shows the mean difficulty scores for each item (° 1 S.E.) and the data is summarised 

in table 7.7.  For group D, figure 7.4 shows the mean difficulty scores for each item (° 1 

S.E.) and the data is summarised in table 7.9.   

 

7.3.2.1 Difference between group A & group B 

NVI Questionnaire score (recoded) differed between groups A & B on presentation for 

near vision items and the near vision subscale (two-sample t-test assuming equal 

variance, p<0.001 for items 1, 2, 3, 5, 7 & near vision subscale; p=0.002 for item 4; 

p=0.024 for item 6). 

 

Item 95% C.I T P 

1 (-35.3369, -14.6631) -4.8 <0.001 

2 (-36.7136, -18.2864) -5.92 <0.001 

3 (-16.5271, -7.4729) -5.26 <0.001 

4 (-30.9489, -7.0511) -3.16 0.002 

5 (-39.2864, -20.7136) -6.41 <0.001 

6 (-10.25436, -0.74564) -2.3 0.024 

7 (-25.3863, -9.1648) -4.23 <0.001 

Near Vision Subscale (-23.6260, -15.2671) -9.14 <0.001 

Table 7.6, two-sample t-test of differences between groups A & B on presentation for 

each NVI Questionnaire item, both subscales and overall. 
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  7.3.2.2 Group B 

 
Figure 7.3, mean NVI Questionnaire scores for near vision items and the near vision 

subscale in group B (° 1 S.E.). 

 

Difficulty  Mean Difficulty Score Item Number Item Description 

None 5 3 Reading Large Print 

None 4.9 6 Cooking 

None 4.6 5 Writing Cheques & Forms 

None 4.6 7 Cutting Finger Nails 

None 4.3 Subscale Near Vision Tasks 

A Little 3.9 2 Reading Newspaper & Books 

A Little 3.5 4 Fine Handwork 

A Little 3.4 1 Reading Small Print 

Table 7.7, summary of data shown in figure 7.3 (presented in order of increasing near 

vision task difficulty). 

 

In group B, on presentation, reading large print, cooking, writing cheques/filling in 

forms and cutting finger nails presented ñno difficultyò whereas reading newspapers and 

books, fine handwork and reading small print presented ña little difficultyò. The near 

vision subscale score for this group was 4.3 representing ñno difficultyò for a variety of 

common near vision tasks.  
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7.3.2.3 Difference between group C & group D 

NVI Questionnaire score (recoded) differed between groups C & D on presentation for 

near vision items and the near vision subscale (two-sample t-test assuming equal 

variance, p<0.001 for items 1, 4 & near vision subscale; p=0.003 for item 5, p=0.049 for 

item 6; p=0.026 for item 7). There was a trend for items 2 and 3 but it did not reach 

significance (p=0.055 for item 2; p=0.053 for item 3). 

 

Item 95% C.I T p 

1 (-57.9749, -23.9001) -4.82 <0.001 

2 (-35.5965, 0.3881) -1.96 0.055 

3 (-39.2341, 0.2758) -1.98 0.053 

4 (-58.3813, -42.9520) -13.17 <0.001 

5 (-50.2758, -10.7659) -3.1 0.003 

6 (-44.1064, -0.0602) -2.01 0.049 

7 (-51.1171, -3.3047) -2.28 0.026 

Near Vision Subscale (-40.5450, -18.7470) -5.35 <0.001 

Table 7.8, two-sample t-test of differences between groups C & D on presentation for 

each NVI Questionnaire item, both subscales and overall. 
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7.3.2.4 Group D 

 
Figure 7.4, mean NVI Questionnaire scores for near vision items and the near vision 

subscale in group D (° 1 S.E.). 

 

Difficulty  Mean Difficulty Score Item Number Item Description 

None 4.8 6 Cooking 

None 4.8 3 Reading Large Print 

None 4.3 7 Cutting Finger Nails 

None 4.2 5 Writing Cheques & Forms 

A Little 4 Subscale Near Vision Tasks 

A Little 3.6 2 Reading Newspaper & Books 

A Little 3.2 1 Reading Small Print 

A Little 3.2 4 Fine Handwork 

Table 7.9, summary of data shown in figure 7.4 (presented in order of increasing near 

vision task difficulty). 

 

In group D, on presentation, cooking, reading large print, cutting finger nails and 

writing cheques/filling in forms presented ñno difficultyò whereas reading newspapers 

and books, reading small print and fine handwork presented ña little difficultyò. The 

near vision subscale score for this group was 4.0 representing ña little difficultyò for a 

variety of common near vision tasks. 
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7.4 Reduced near vision in a non-visually impaired population causes reduced 

psychosocial function 

 

7.4.1 óImpairedô groups (on presentation) 

Interval plots of presenting NVI Questionnaire responses (indicating visual difficulty) 

for each aspect of psychosocial function (and the psychosocial subscale) in groups A & 

C on presentation are shown in sections 7.4.1.1 and 7.4.1.2 respectively. For group A, 

figure 7.5 shows the mean frequency of difficulty score for each psychosocial item (° 1 

S.E.) and the data is summarised in table 7.10. For group C, figure 7.6 shows the mean 

frequency of difficulty score for each psychosocial item (° 1 S.E.) and the data is 

summarised in table 7.11.   

 

7.4.1.1 Group A 

 
Figure 7.5, mean NVI Questionnaire scores for psychosocial items and the psychosocial 

subscale in group A on presentation (° 1 S.E.). 

 
Frequency of 

Difficulty  

Mean óFrequency of 

Difficultyô Score Item Number Item Description 

Never 4.2 9 Embarrassed 

Rarely 4.0 8 Social Limitation 

Rarely 3.8 Subscale Psychosocial Function 

Rarely 3.6 10 Burden on Others 

Rarely 3.3 11 Worry Eyesight will Worsen 

Table 7.10, summary of data shown in figure 7.5 (presented in order of increasing 

frequency of difficulty for psychosocial items). 

 

In group A, on presentation, frequency of difficulty ranged from ñneverò (for 

embarrassment) to ñrarelyò (for social limitation, burden on others and worry eyesight 

will worsen). The psychosocial subscale score for this group was 3.8 representing at 

least a ñrareò frequency of difficulty for psychosocial items studied. 
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7.4.1.2 Group C 

 
Figure 7.6, mean NVI Questionnaire scores for psychosocial items and the psychosocial 

subscale in group C on presentation (° 1 S.E.). 

 
Frequency of 

Difficulty  

Mean óFrequency of 

Difficultyô Score Item Number Item Description 

Sometimes 2.4 10 Burden on Others 

Sometimes 2.3 9 Embarrassed 

Often 2.0 Subscale Psychosocial Function 

Often 1.7 8 Social Limitation 

Often 1.4 11 Worry Eyesight will Worsen 

Table 7.11, summary of data shown in figure 7.6 (presented in order of increasing 

frequency of difficulty for psychosocial items). 

 

The psychosocial items studied analysed different aspects of psychosocial function. 

 

In group C, on presentation, frequency of difficulty ranged from ñsometimesò (for 

burden on others and embarrassment) to ñoftenò (for social limitation and worry 

eyesight will worsen). The psychosocial subscale score for this group was 2.0 

representing an ñoftenò frequency of difficulty for psychosocial items studied. 
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7.4.2 óNon-impairedô groups (on presentation) 

Interval plots of presenting NVI Questionnaire responses (indicating visual difficulty) 

for each psychosocial item (and the psychosocial subscale) in groups B & D on 

presentation are shown in section 7.4.2.2 and 7.4.2.4 respectively. For group B, figure 

7.7 shows the mean frequency of difficulty score for each item (° 1 S.E.) and the data is 

summarised in table 7.13.  For group D, figure 7.8 shows the mean frequency of 

difficulty score for each item (° 1 S.E.) and the data is summarised in table 7.15.   

 

7.4.2.1 Difference between group A & group B 

NVI Questionnaire score (recoded) differed between groups A & B on presentation for 

psychosocial items and the psychosocial subscale (two-sample t-test assuming equal 

variance, p<0.001 for items 8, 9, 10, 11 & psychosocial subscale). 

 

Item 95% C.I T P 

8 (-30.4217, -11.5783) -4.42 <0.001 

9 (-24.2703, -8.7297) -4.21 <0.001 

10 (-41.5681, -21.4319) -6.21 <0.001 

11 (-39.2683, -19.7317) -5.99 <0.001 

Psychosocial Subscale (-29.3796, -19.8704) -10.18 <0.001 

Table 7.12, two-sample t-test of differences between groups A & B on presentation for 

each NVI Questionnaire item, both subscales and overall. 
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7.4.2.2 Group B 

 
Figure 7.7, mean NVI Questionnaire scores for psychosocial items and the psychosocial 

subscale in group B on presentation (° 1 S.E.). 

 
Frequency of 

Difficulty  

Mean óFrequency of 

Difficultyô Score Item Number Item Description 

Never 4.8 9 Embarrassed 

Never 4.8 10 Burden on Others 

Never 4.8 8 Social Limitation 

Never 4.7 Subscale Psychosocial Function 

Never 4.5 11 Worry Eyesight will Worsen 

Table 7.13, summary of data shown in Figure 7.7 (presented in order of increasing 

frequency of difficulty for psychosocial items). 

 

In group B, on presentation, frequency of difficulty was classified as ñneverò for each 

psychosocial item. The psychosocial subscale score for this group was 4.7 representing 

a ñneverò frequency of difficulty for psychosocial items studied. 


