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Abstract 

Introduction: Deterioration of visual acuity (VA) and visual impairment has been linked to age-
related subtle changes, gender, and a correlation to socioeconomic status. This study aimed to 
assess first-year diagnostic radiography students’ visual functional abilities by applying the 
International Classification of Impairments, Disabilities and Handicaps (ICIDH) recommendations of 
functional VA screening and health-related quality of life questionnaire (HRQOL)  

Methods: The design followed the World Health Organisation (WHO) electronic VA testing of 
monocular sight using LogMAR charts and binocular vision using Snellen charts, and an HRQOL 
questionnaire assessing for reduced ability of visual-based tasks in activities of daily living (ADL). The 
data was evaluated in correlation to the participant’s visual correction, age, gender, and 
socioeconomic background.  

Results: Seventy students were recruited, all meeting the WHO standard level for visual ability, with 
100% (n=70/70) met or achieved above normal binocular vision, correlating to expected normal 
population results from published studies for age. The monocular vision demonstrated 74% 
(n=52/70) for the right eye, and 80% (n=56/70) for the left eye for normal vision levels. The results 
did not differ significantly between each eye (p=0.21), gender variations between the left eye 
(p=0.27) and the right eye (p=0.10) results were affected by sample ratio of females (80%; n=56/70) 
to males (20%; n=14/70), the visual correction did not impair binocular VA. The HRQOL assessment 
indicated no significant functional VA issues in the study sample. The study demonstrated no 
association between the participant’s socioeconomic background that may influence their VA ability.  

Conclusion: The results provided normative binocular and monocular data on visual function in a 
sample of student radiographers and indicated that their thresholds align to normal (or near-normal) 
VA standards.  

Implications for practice: The visual health data was reviewed for subgroup comparison and trend 
analysis, and did not identify risk factors within this sample group that their VA and visual 
functioning would impact upon radiography clinical placement tasks and activities. The sample is not 
generalisable to the wider population; further studies are recommended.  

 

 

 

 

 

 

 

 

 

 

 

 

 



Introduction 

The role of the diagnostic radiographer in clinical practice combines multiple complex activities of 
image acquisition, image processing and image interpretation. These tasks can be deemed visually 
demanding, requiring good visual acuity (VA) and necessitating a prolonged focus on computer 
screens. Visual abnormalities in human vision are common in the general population, and often 
involve conditions such as colour blindness1-3 to stereoblindness.4-6 Additionally, studies have noted 
deterioration of VA and visual impairment has been linked to age-related subtle changes,7-10 a 
predisposition to females,10 and a correlation to lower socioeconomic status.11 Prolonged image 
reading tasks may exaggerate known ocular symptoms or increase the chance of fatigue of the ciliary 
and extraocular muscles resulting in eye strain (aesthenopia)12-14 or temporary myopia.15 The 
consequences of reduced VA when acquiring, processing and commenting upon (red dot or 
preliminary clinical evaluation) of medical imaging may result in errors which could potentially impact 
patient management decisions.16 

Within the United Kingdom (UK), admissions requirements for undergraduate diagnostic radiography 
programmes at higher education institutes (HEI’s) require applications through the Universities and 
Colleges Admissions Service (UCAS). The 2018-19 applications are set on the academic ability of 
between 104–120 UCAS tariff points (incorporating the Scottish tariff, Welsh/European Baccalaureate 
Diploma tariff, and Irish Leaving Certificate).17 With occupational health screening for medical 
conditions (excluding VA screening) and vaccination history to risk assess for clinical placement. 
Enhanced disclosure and barring background check for working with vulnerable children and adults is 
further required by UK law.18,19  The HEI Interview scenarios for applicants are based on the National 
Health Service (NHS) values-based recruitment approach20-25 assessing individual values and behaviors 
that align with the principles of the NHS constitution.20,24,25 Furthermore, some HEI’s conduct entrance 
tests in English and Math’s, spatial processing, situational judgement, communication and team 
working (such as the Health Professions Admission Test).26,27 

Many UK occupations include recruitment screening for visual fitness to work as recommended by 
guidelines from the Royal College of Ophthalmologists (RCOphth) 28 and enforced by the UK Health 
and Safety Executive, although Radiography is not listed. Within the field of medical imaging, one 
could equally contest that there might be a requirement for occupational visual screening29 for 
student radiographers to operate at a safe level in clinical practice. 

This study aimed to assess first-year diagnostic radiography students visual functional abilities, by 
applying the International Classification of Impairments, Disabilities and Handicaps (ICIDH)30 
recommendations of functional VA screening with a health-related quality of life questionnaire 
(HRQOL) to assess for reduced ability of visual-based tasks in activities of daily living (ADL).30,31  

Method 

Institutional ethics approval was received (Ref:1/H&W/02C), and all participants gave written 
informed consent to participate. The student cohort size was 80 students, none of the candidates 
were on medication at the time of the study. Participants were advised for the VA tests to wear visual 
correction (glasses or contact lenses) if they normally used them for daily visual tasks. 

The first stage assessment of visual tasks and socioemotional functioning (ADL) used the National Eye 
Institute (NEI) Visual Function Questionnaire (VFQ-25).32,33 The VFQ-25 is a validated repeated 
measures design and reliable scale of the participants' HRQOL, containing 25 visual task questions in 
11 subcategories (general and visual health, distance and near vision, colour and peripheral vision, 
ocular pain, driving, and vision-specific functioning and wellbeing), and is particularly sensitive to the 
influence of low vision from any cause. These activities are relatable to radiography clinical placement 
tasks of moving imaging equipment such as overhead x-ray tubes, patient trolleys, wheelchairs, mobile 
x-ray machines, and hoists that require spatial awareness (associated with near, distance, colour, and 



peripheral vision, driving, and vision-specific functioning tasks) within low light x-ray rooms and wards 
to acquire imaging. In addition to the associated tasks of image processing, reviewing, transmitting, 
storing, display of images and related computer-based examination confirmation tasks (near and 
colour vision), factoring in any accompanying impact of impaired general health, ocular pain, and 
wellbeing on these activities. 

The VFQ-25 is the basis for the similar World Health Organisation (WHO) 20-item visual functioning 
questionnaire (VFQ-20)34 for the study of visual impairment, and the socio-economic ADL.30,31 Previous 
studies35 have advised that in using participant-reported vision specific health status to estimate 
outcome measures, the VFQ-25 is an appropriate modelling method over other validated tools such 
as the EuroQol five dimensions (EQ-5D) questionnaire.36 

The VFQ-25 psychometric data analysis utilises a two-step method,32,33 firstly the participant values 
(1-5 Likert format scoring) are coded to 0-100% (highest possible score of 100% equals the best 
possible functioning). The second step involves averaging the subcategory scores to calculate final 
values, with an overall composite score created by averaging the subcategory (equal weighting) totals 
(but omitting the general health value) to gain an overall appraisal of the visual HRQOL of the 
participants, with results displayed in mean and standard deviation (SD) to quantify the variables. 
Cronbach’s alpha coefficient was applied for internal consistency of the scale and Interclass 
Correlation Coefficient (ICC) for both intra-rater and inter-rater reliability was analysed using SPSS 
software (IBM Corp. Released 2016. IBM SPSS Statistics for Windows, Version 24.0. Armonk, NY: IBM 
Corp). Participants recorded demographics including age (VA deterioration is an age-related subtle 
change7-10), gender (previous studies have shown a predisposition to females10), and postcodes of 
home addresses for analysis of existing socioeconomic status, applying the English Indices of 
Deprivation 201537 (studies have shown a correlation of lower socioeconomic status to higher levels 
of visual impairment11).  

The second stage applied a repeated measures of assessment design using computer based38 
monocular (OD = right eye, OS = left eye) and binocular (OU = both eyes) testing. Monocular testing 
applies a strong indication of any underlying visual defects but does not give a true reflection of how 
the study sample maintain daily VA activities as they do not walk around using vision from only one 
eye to attempt daily tasks. Normal VA is enhanced by binocular vision (both eyes together), if only 
binocular VA testing were applied the study would risk giving a misleading indicator as to the impact 
upon daily visual tasks from a defect in one eye. The better seeing (more functional) eye may provide 
some compensation for normal or acceptable VA when binocular vision is applied. Thus, testing of 
only binocular vision may provide an adequate level of VA, and an assumption of normal daily 
activities, but may not report the real impact of impaired VA of the study participants, potentially 
providing incorrect results as the compensation of using both eyes may mask underlying issues.  

Monocular VA testing applied the Logarithm of the Minimum Angle of Resolution (LogMAR) VA charts 
(Figure 1A).39-40 The LogMAR VA test is recommended for use by the RCOphth,39 the National Vision 
Research Institute of Australia40 and the WHO Standards for Characterization of Vision Loss and Visual 
Functioning.41 Participant’s monocular VA ability required the participants to cover the opposite eye 
(from the side being tested) with a blank card to block the vision (without applying pressure that would 
affect the eye performance in future tests). The LogMAR VA test used black Sloan font (Optotypes31) 
letters on a white background (contrast ratio 98%34) to check normal or corrected-to-normal VA.31 The 
validity in utilising letters provides objective scoring of the answer. Each chart contained five letters 
per line, with 14 rows of letters (D E F H N P R U V Z) each row decreased in font height (as proposed 
by Bailey and Lovie39). Verbal instructions were given to read the letters from the top down (left to 
right across each line). Once a line has been started, it is required to be completed if at least three out 
of five letters were missed, then the test was complete.42 Each letter equated to a score of 0.02 log 
units, representing a total line score of 0.1 log units (logarithmic progression), displayed in the 
formula42: 



LogMAR VA = LogMAR value of best line read + 0.02 x (number of letters missed) 

These results are further checked for consistency with a repeated measure testing of binocular (OU) 
screening used computer-based VA testing applying a Snellen chart39,43 (Figure 1B). The Snellen chart 
is recommended by the National Institute for Health and Care Excellence (NICE),44 the RCOphth39 and 
British Standards Institution (BS4274-1:2003).45 The chart consists of ten letters (C D H K N O R S V Z). 
Approaches to reduce the risk of bias in answers from memorisation of VA chart order of letters, 
applied two VA charts, one for binocular (Snellen) and one for monocular (LogMAR) that present the 
letters but in a different random sequence to reduce recall memorisation and allow an accurate 
recording of the participants reading of the chart. 

The LogMAR measurement records the participants observed detail down to 1 minute of visual angle, 
displayed as LogMAR 0.0 which correlates to the Snellen VA score of 20/20.39,42,43 Monocular and 
binocular VA results were graded using the Visual Acuity Scale (VAS)31 to standardise scores across the 
test. Each line was worth 5 VAS points, and each letter read was 1 VAS point (Table 1); thus a 20/20 
score equated to a score of 100 VAS (50 VAS is 20/200 = loss of 50% vision).  

Investigations have shown no significant difference in testing observers' performance in VA tests 
between wall mounted vision charts and electronic testing.46,47 Studies by Peli and Bex48 advise 
computer testing is more efficient as it offers adaptive measurement of thresholds using a wide range 
of VA charts. By applying computer testing it creates the same viewing environment as in the 
radiography field. The American College of Radiology49 recommends a viewing distance of modern 
desktop workstations of 102cm or more for reviewing images. Each VA chart was displayed at a 1-
metre viewing distance on a 22inch monitor (IIyama Prolite B2283HS, 2.1-megapixel format, flicker-
free 1920x1080 resolution, 12,000,000:1 contrast ratio, 250 cd/m2 luminance, with an anti-reflective 
protective glass coating, and a pixel pitch of 0.248 x 476.6mm), which complies with the Royal College 
of Radiologists (RCR) recommended psychophysical performance of the human eye.50 The screen size 
and spatial resolution matched the matrix of the image displayed (reducing interpolation artefacts 
such as aliasing, blur, and edge halo effects). The VA charts filled the whole display screen to reduce 
the interference of outside objects, such as menu bars and tools. 

Human perceptual ability utilises the scotopic (rods)51 which see in black and white (both the LogMAR 
and Snellen charts are black Optotypes on white background), and are more sensitive in low light 
levels. The fovea centralis in the cones of the eye are incredibly sensitive to bright light, which when 
overstimulated, decreasing resolve. The ambient luminance in the assessment room was measured at 
500 Lux with LED lights, to reduce any influence of light from the study environment contributing to 
the display system luminance,52 fluorescent strip lighting was not used as this tends to flicker and may 
interrupt the participants concentration. There are no recommended guidelines in the UK for lighting 
in radiology departments. The Chartered Institution of Building Service Engineers guidance through 
the Society of Light and Lighting has been written for offices with visual display units.53 Radiology 
environments generally apply ambient lighting levels for image viewing although the RCR53 do specify 
a Lux level as monitor luminance levels are dependent on monitor manufacturer. For VA testing 
Tidbury et al.54 recommend an optimum room luminance at 500Lux, which is aligned to the 
recommended lighting level for vision testing rooms by the British Standards.55 After testing the 
students OD and OS VA data was analysed against the LogMAR value of best line read + 0.02 x (number 
of letters missed), and the OU VA test data was assessed against the smallest Snellen row that was 
accurately recorded. Both the LogMAR (OD, OS) and Snellen (OU) results were matched to the relevant 
VAS (Table 1) and subcategorised against age, gender and vision correction, with comparison of 
gender subgroups (OS,OD, OU) with two tailed t-test p values. 

 
Results 
The cohort of 80 students were invited to participate, 10 students did not attend on the day of the 
study. The sample demographics (n=70, Table 2), contained a mean age of 26.4 years (9.19 SD). A 



minority of participants required aids to correct vision (n=9; 12.8%). The monocular vision results 
demonstrated 74% of participants (n=52/70) scored 100 VAS for OD (right eye), and 80% of 
participants (n=56/70) scored 100 VAS for OS (left eye), the results did not differ significantly between 
each eye (p=0.21) or a dominant eye input (Table 3, Figures 2A, B). Additionally, this confirmed that 
no anisometropia (the difference in vision between both eyes which can interfere with normal 
binocular vision) was present in the sample. Comparison by gender showed monocular OD (right eye) 
females (78.5% scored 100 VAS; n=44/56) to males (57.1% scored 100 VAS; n=8/14) OD scores were 
not significant in differences (p=0.10), although there was a gender distribution of 80% females in the 
sample which may explain the result. Monocular OS (left eye) female scores (82.1% scored 100 VAS; 
n=46/56) compared to males (71.4% scored 100 VAS; n=10/14) OS scores were not significant in 
differences (p=0.27). 

The mean monocular (OS and OD) VAS scores (Table 3, Figures 2A, 2B) displayed no apparent 
correlation to the mean binocular (OU) VAS scores by age and VAS outcomes (Table 3, Figure 2C). The 
participant’s binocular (OU) vision all scored at or above the VAS normal vision level and were 
considerably better than the monocular (OS and OD) testing (Table 3). The student that met the 
normal OU 100 VAS score wore corrected visual aids. No students were rated at a VAS level of visual 
impairment (Table 1 compared to Table 3 results).  

The results of the VFQ-25 (Table 4) reflected a high overall HRQOL mean score of 96.9 (3.9 SD), and 
the scores showed no concerns displayed by the participants that may impact their ADL (Table 4). 
Males (20-29 years) scored the highest for general health, with general vision showing a consistent 
response across all participant categories (Table 5). Although, the mean driving related score (75%) 
was assessed as showing a little difficulty by the participants. The SD scores demonstrate the 
dispersion of the dataset from the mean displaying a significant variance in responses relating to issues 
with driving-related spatial awareness and low light level driving, predominately in the <30 year age 
subcategory. The VFQ-25 Cronbach’s alpha coefficient was 0.85 for the whole sample subscales items 
totalled (Table 5) showing an acceptable measure of internal consistency reliability56 (scoring analysis 
showed the VFQ-25 driving subscale had the highest individual Cronbach alpha score, followed by 
ocular pain, vision-specific dependency and distance activities. The lowest VFQ-25 concordance score 
was the vision specific role dependency answers which was related to the low number of questions 
and poor inter-relatedness between the items. The VFQ-25 Cronbach alpha and ICC scores suffered 
from low to little variance in answers between-subject and within-subject (irrelevant of their 
socioeconomic backgrounds and ages) in the different vision specific questions of social function, 
mental health, role difficulties and dependency.   

The socioeconomic status as the Index of Multiple Deprivation Rank37 ranged from 32,567 to 423, and 
when grouped into categories of 1 (most deprived areas) to 10 (least deprived areas37), based on the 
seven domains of income, employment, education, health, crime, barriers to housing, and living 
environment (displayed in Table 6, Figure 3A) showed minor variation of mean scores per age group 
by a step of two indices. The data highlighted that female student’s backgrounds contained no 
significant difference in mean values to males (as shown in box plot display of variation of upper and 
lower quartiles and spread of background scores, Table 6, Figure 3B). Comparison of socioeconomic 
by age status (Figure 3A) to monocular (Figure 2A OD, 2B OS) and binocular (Figure 2C OU) and VFQ-
25 results (Table 4) demonstrate no trend lines linked to low VAS or HRQOL overall composite score. 
Likewise, socioeconomic status by gender category (Figure 3B) to VFQ-25 results (Table 4) has no 
statistical correlations of low HRQOL overall composite score. 

Discussion  

The VFQ-25 HRQOL provided a useful instrument to measure the self-reported scores associated with 
being able to complete visual functionating tasks related to ADL independently. Within this sample of 
student radiographers related to everyday clinical placement activities of spatial awareness in moving 



equipment, performing examinations and completing computer image processing and health records 
completion. The levels of responses in the VFQ-25 sub-scales mean scores reported within the age, 
gender and aided vision subcategories concluded the quality of their general visual functioning, social 
functioning and visual dependency, confirmed with the HRQOL overall composite score strongly 
indicated no associated risks to completing clinical placement tasks.  
 
The VFQ-25 results compared against the index of multiple deprivation decile showed no direct 
socioeconomic impact of backgrounds to ADL or VA, and this was consistent against subcategories of 
age and gender. The Cronbach’s alpha coefficient of the total subscales concluded internal consistency 
was efficient with a moderate degree of internal consistency and reliability over the subscales. These 
results were similar to Sivaprasad et al57 study of applying the VFQ-25 on a sample of 100 participants 
for minor age-related macular degeneration, and Kovac et al.58 on a sample of 105 participants with 
minor visual impairment which correlated a good to excellent score for test-retest reliability applying 
the VFQ-25 HRQOL as a methodological rigour. 
 
Donders and Moore59 in their creation of VA charts and threshold levels to assess visual function 
acknowledged that their standard (20/20) represented less than perfect vision, and the majority of 
participants tested achieved higher levels. Conceding this, we should possibly not refer to 100 VAS 
(and the LogMar/Snellen equivalent score) as the “normal” standard, but potentially as a “lower limit 
of normal” or a level of acceptance screening with no need for further investigation required. 
Studies31,7-8 have indicated that the average adult VA is significantly better and does not drop to 100 
VAS until after the age of 60. The participants (18-52 years) functional VA level all scored 100 VAS or 
better without evidence of significant impairment, although it was highlighted that binocular VA 
scored better than monocular VA in 22% of subjects. The results of the HRQOL in combination with 
the VAS (OU, OS, OD tests) did not identify through health evaluation and subgroup comparison 
(Tables 4 and 5), trend monitoring (Figure 2A-C and 3A and 3B), and risk factor identification (Tables 
2 and 7) any potential within this sample group that their VA and visual functioning would impact upon 
any radiography clinical placement tasks and activities of moving imaging equipment (x-ray tubes, 
patient trolleys, wheelchairs, mobile x-ray machines, hoists) or associated reading tasks of image 
processing, reviewing, transmitting, storing, display of images. 
 
A study by Lanca et al60 which included reported mean participant OU LogMAR results of 20/14 were 
equivalent to our mean OU result of 107 VAS (20/14). Although it is recognised that variances in the 
method applied in the Lanca et al60 study make comparison of results limited (smaller sample size, 
participant demographics included qualified radiographers and medical physicists, distance VA testing 
used wall charts in low light, and near VA testing in well-lit environments, with only LogMAR testing60). 
Comparison can also be to the Safdar et al.61 study of the VA of consultant radiologists that reported 
a mean OU VA of 20/15 using a health screening questionnaire and a modified LogMAR chart 
throughout the day of radiology tasks, which likewise found no disconcerting findings in their VA. 
 
This study considered prior to data collection whether there is a necessity for occupational VA testing 
in student radiographer recruitment. Principally to introduce such a requirement conflicts with the 
Equality Act 2010,62 which prohibits by law discrimination based on physical disability without 
appropriate evidence, although the opposing argument may cite public safety and reduction of risk 
such as the UK driving license requirements.63  
 
There is little published empirical evidence to exclude applicants for training with low VA or weak 
stereopsis (binocular vision).63-64 This is understandable as ethically setting up a clinical environment 
randomised control trial to estimate actual occupational error rates from defective VA could incur 
public harm. The use of virtual reality (VR) simulation of occupations (such as radiography VR training 
software) to test the influence of low VA in vision-related tasks and skills, may resolve to some extent 



these barriers to research and create a comparable experience of the effects of visual problems when 
undertaking VR clinical radiography placement tasks in an ethically safe virtual environment. However, 
the software may not be created to specifically totally recreate all real-world scenarios or patient risk 
(as designed for training to learn radiography examination tasks). 

The accurate interpretation (reading task) of medical images is fundamental in radiography but relies 
on a host of factors. At a rudimentary level, there are two tasks, firstly the visual inspection of imaging 
(perceptual) followed by the accumulation of that data to surmise an opinion (cognition). Previous 
studies have attempted to reason how visual abilities are related to image interpretation errors, with 
evidence generated from the 1940’s65,66 to present day67 in an attempt to single out specific reasons 
including VA. The range of research methods includes film reading tests65,66 and eye-tracking studies,68 
to modern eye position recording techniques69-72 and VA testing.15,16,61,73,74 Present day research 
acknowledges human visual interpretation errors will occur, and many investigations now focus on 
digital assistance with Artificial Intelligence (AI) algorithms75,76 and Computer Aided Detection (CAD)77 
tools. These aids however ultimately still rely on and do not replace human eye observations currently 
in UK clinical radiographic practice.  

This is the first study at this time to apply both VA (OD, OS, OU) testing with an HRQOL evaluation to 
the demographic tested (student radiographers) which have a unique occupational reliance on visual 
ability. No evidence of a risk was present that would indicate within this sample that occupational VA 
testing in student radiographer recruitment should be considered. The results from this sample 
demonstrated no concerns of reduced VA that may impede completing radiography clinical placement 
activities relevant to low light x-ray rooms or ward environments to acquire imaging or moving imaging 
equipment (overhead x-ray tubes, patient trolleys, wheelchairs, mobile x-ray machines, and hoists) or 
computer image and text reading tasks. Current UK precautionary measures are in place post-
qualification for radiographers relying on health and safety guidance and regular occupational health 
eye examinations set by the European Union (Directive 90/270/EEC),78 and Health and Safety (Display 
Screen Equipment) Regulations 1992.29 

Limitations 

This study reviewed three of the four ICIDH30 aspects of vision loss, covering the functional ability, 
generic skills and abilities of the individual and the socioeconomic backgrounds, but did not examine 
the anatomical structure of the participant’s eyes. This would require physical examinations of each 
participants orbits with ophthalmoscopy and slitlamp biomicroscopy by experienced practitioners, 
although this provides relatively poor predictors to the severity of the participant's functional ability.31 

The application of VA as a primary outcome measure due to its standardised format is a validated 
model.39-45 It is of note that there has been reported criticism of the Snellen chart, as the letter 
elements used (Sloan optotypes) have varying accuracy dependent on the letter identified (C as an O 
shape, or vice versa) which may affect the threshold measurement.79 Sloan optotypes were used in 
the LogMAR charts also, and are recommended by national and international guidance39-45 for VA 
screening as the standard. 

The results of this study were obtained under controlled environmental conditions, which only have 
implications for future VA testing utilising similar standards. Perception tasks completed under 
differing environments may produce potentially different results. 

Conclusion 

The study provided binocular and monocular data on visual function in a sample of student 
radiographers and indicated that their thresholds align to normal (or near-normal) VA standards. 
There was no found association between the participant’s socioeconomic background, age, or gender 
that may influence VA ability reflected in the student reported HRQOL measures of visual function.  
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Figure 1A. Snellen VA Chart (example shown not to scale but for illustration purposes). 
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Figure 1B. Logarithm of the Minimum Angle of Resolution (LogMAR) AV chart (example shown not to 
scale but for illustration purposes). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1. Correlation of LogMAR, Snellen and VAS scores (normal range shaded). 

 

 

Table 2. Sample group characteristics. 

 

 

 

 



Table 3. Monocular (OD, OS) and binocular (OU) eye results showing participant numbers per sample 
group (top x-axis) and VAS result category (side y-axis). 

 

Table 4.  VFQ-25 results displaying number of participants per subcategory, mean score of the 
sample of participants in each subcategory (top x-axis) against VFQ-25 question (side y-axis) and 
standard deviation (SD) of the result. 

 

 

 

 

 



Table 5. Overall HRQOL VFQ-25 results for the whole study sample, with Cronbach’ Alpha measure 
of internal consistency, and Interclass Correlation Coefficient (top x-axis) against individual VFQ-25 
question categories (side y-axis).   

 

 

Figure 2A. Monocular right (OD) eye results plotted to VA scores depicting the linear trend line 
relationship between the participant age sub categories (independent x- axis) and VAS scores 
(dependent y-axis) variables. 

 

 
 
 
 
 
 
 
 
 
 
 
 



Figure 2B. Monocular left (OS) eye results plotted to VA scores depicting the linear trend line 
relationship between the participant age sub categories (independent x- axis) and VAS scores 
(dependent y-axis) variables. 
 

 

 

 

Figure 2C. Binocular (both, OU) eye results plotted to VA scores depicting the linear trend line 
relationship between the participant age sub categories (independent x- axis) and VAS scores 
(dependent y-axis) variables. 
 

 

 

 

 

 

 

 

 

 



Figure 3A. Box plot display of variation of upper and lower quartiles and display of spread of Index of 
multiple deprivation decile scores plotted against participant age. 

 

 

Figure 3B. Box plot display of variation of upper and lower quartiles and display of spread of Index of 
multiple deprivation decile scores plotted against gender. 

 


