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Abstract

Purpose: Visual function assessment questionnaires ask people to rate the difficulty they have

performing visual activities of daily living (ADLs). This study examines the relationship between self-

reported difficulty and actual performance in such ADLs.

Methods: Twenty four subjects with established bilateral visual impairment initially self-reported

their difficulty with 4 ADLs (reading newsprint, reading medicine labels, identifying coins and entering

a PIN). Subjects� performance in variants of these ADLs was then assessed by measuring the time

taken; by an observer rating subjects� performance; and by the subject rating their perceived difficulty

with each specific task. Clinical visual function parameters were also assessed.

Results: Varying the assessed ADL task changed how well the task correlated with self-reported

difficulty. Clinical visual function, rate of task completion and observer rating of difficulty all correlated

significantly with self-reported difficulty, explaining up to 69% of the variance in self-reported

difficulty. However, despite replicating the ADLs as closely as possible in the clinical environment the

perceived difficulty of the clinic tasks was rated as being less than the initial self-reported difficulty of

the real-world task.

Conclusions: The task variant used is important when assessing functional visual performance

directly. Timed and observer-rated methods of assessment can be appropriate for assessing

functional vision. In this small study, the disconnect between self-reported visual difficulty and

perceived or assessed difficulty suggests that functional performance is not the only factor

influencing self-report, and responses to visual function assessment questionnaires should be

interpreted in this light.

Keywords: activities of daily living, functional assessment, low vision, quality of life, visual function
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Introduction

Visual function assessment questionnaires (Massof
and Rubin, 2001) are increasingly used to assess
self-reported visual function in the visually impaired

(de Boer et al., 2004; Jackson, 2007). Instruments
assess self-reported visual function (Mangione et al.,
1998; Massof et al., 2007; Mitchell et al., 2005;
Wolffsohn and Cochrane, 2000) by asking questions
phrased along the lines of �How much difficulty do
you have (performing a specific visual task)?� The
visual task in question is a real world task, or activity
of daily living (ADL), such a reading a utility bill,
judging steps and kerbs, or doing household chores.
These instruments are used both clinically to deter-
mine the visual difficulties and rehabilitation needs of
individuals (Jackson, 2007), and also to assess the
outcomes of interventions (Hinds et al., 2003; Reeves
et al., 2004; Stelmack et al., 2002; Wolffsohn and
Cochrane, 2000).
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Moderate to good relationships between some clinical
tests of visual function, such as visual acuity or contrast
sensitivity, and self-reported performance in some
activities of daily living, have been shown [reviewed in
Haymes et al. (2002)]. For example, Hazel et al. (2000)
found that 83% of the variance in self-reported reading
function could be accounted for by low contrast VA and
contrast sensitivity in the better eye.

However, studies which have examined the relation-
ship between self-reported function and observed per-
formance on the same task have shown poor
relationships between the two (Szlyk et al., 2001; Tejeria
et al., 2002) or discrepancies between the two in some
people (Friedman et al., 1999). For example, self-
reported ability accounted for only 7% of the variance
in the observed ability to thread a needle (Szlyk et al.,
2001). No correlation was found between perceived
ability in face recognition and the measured ability to do
so (Tejeria et al., 2002).

Why can there be so little correlation between self-
reported and measured performance on the same tasks?
It is likely that the particular task employed and the
method of assessing observed performance will influence
the level of correlation between self-reported and
observed performance.

Previous qualitative methods used in the literature to
assess actual performance in ADLs have included the
observed difficulty in doing the task as assessed by an
experienced practitioner (Szlyk et al., 2001). An alter-
native qualitative method has been for an observer to
combine observations on speed, accuracy and indepen-
dence on a task as defined using a five level Likert rating
scale (Haymes et al., 2001). Although the basis for the
observer�s judgement is more explicitly defined here,
the judgement is still a subjective one on the part of the
observer, and the data obtained is ordinal. Ideal
methods of assessing actual performance in visual ADLs
would provide continuous numeric and/or interval
scaled data rather than ordinal data, and thus be more
amenable to data analysis (West et al., 2002). Quanti-
tative methods based on timing may therefore have
advantages (Owsley et al., 2001, 2002). Whilst the
assessment of visual tasks by both qualitative and
quantitative methods has been advocated in different
studies, comparisons of such methods of assessment
have not previously been made.

A further explanation for the lack of correlation
between self-reported and measured performance is that
factors other than actual performance, including psy-
chosocial factors such as depression and personality,
affect the perception of difficulty (Beggs, 1991; Haymes
et al., 2002; Jampel et al., 2007; Rovner and Casten,
2001; Scott et al., 2001). It is not clear to what extent
measured performance can be expected to reflect self-
reported difficulty.

In this study we have assessed self-report and mea-
sured performance with four different Activities of Daily
Living, or ADLs, and have used several task variants
and methods of assessment, in order to understand how
varying measurement of the task affects the relationship
with self-reported difficulty. Specifically, we investigate
how much difference varying the assessed task and
method of assessment makes to the level of correlation
with self-report. Under the most appropriate of the
conditions examined, the amount of variance in self-
reported difficulty that can be explained by performance
in an actual task is assessed.

Methods

Subjects

Subjects were recruited from the Low Vision Clinic at
Anglia Ruskin University. They were aged over 18 years,
with visual impairment causing them a restriction in their
daily life, and their primary cause of visual impairment
had occurred more than 6 months ago. Informed con-
sent was obtained after explanation of the nature and
possible consequences of the study. Ethical approval was
obtained from Anglia Ruskin University and the tenets
of the Declaration of Helsinki were followed.

Twenty four subjects took part in the study: 11 male
and 13 female, median age 78.0 years (range 53–
93 years). The self-reported primary cause of visual
impairment was age-related macular degeneration in 17
subjects, juvenile macular dystrophy in three subjects,
�age-related changes� in two subjects, macular burn in
one subject, and cataract in one subject. Median age of
onset of visual impairment was 74.0 years (range 8–
88 years), and the median duration of visual impairment
was 6.5 years (range 2–53 years).

Choice of ADL tasks

A review of Visual Quality of Life (VQoL) instruments
(Hart et al., 2005; Mangione et al., 1992, 1998; Massof
et al., 2007; Mitchell et al., 2005; Wolffsohn and Coch-
rane, 2000) and objective assessments of visual function
(Haymes et al., 2001; Owsley et al., 2001, 2002; Szlyk
et al., 2001) provided a shortlist of ADL tasks from
which four were chosen to be assessed. The tasks were
selected on the basis that they were commonly assessed,
appeared to be of strong relevance to independent
living, and performance could reasonably be measured.
The tasks chosen were:
(1) Reading newsprint – a fluent reading task, assessed

in most VQoL instruments and objective assess-
ments.

(2) Reading medicine labels – the most commonly
assessed spot reading task.
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(3) Entering a code into a keypad – chosen as the
contemporary equivalent of signing a cheque. Many
VQoL instruments and objective assessments as-
sessed writing a cheque or signing a name. However,
since the use of �chip & PIN� devices is now
widespread in the UK, it was felt more appropriate
to assess the ability to enter a numeric code into a
keypad.

(4) Identifying money – in spite of the increased use of
chip & PIN, the ability to handle cash is still an
important task often mentioned in VQoL instru-
ments and objective assessments.

Self-reported visual function

Self-reported visual function questionnaires in 16 pt
Arial font were posted to subjects for self-completion
prior to assessment. Questions were to be answered as if
using glasses, contact lenses or low vision aids (LVAs).
The habitual function of the visually impaired subjects
was of interest, and many would be unable to do the
tasks without LVAs. All subjects were able to self-
complete the questionnaire.
In the self-report questionnaire, questions were

phrased in the style of those in the NEI-VFQ-25
(Mangione et al., 1998), asking �How much difficulty
do you have…?� The questions asked are shown in
Table 1, along with the possible responses. Following
each question, subjects were asked to rate how impor-
tant this task is to them in their lives, following the
design features of the MacDQoL (Mitchell et al., 2005).
Subjects were also asked whether they usually used a
low vision aid, such as a magnifier, for each task.

Clinical visual function

Distance visual acuity (DVA) was assessed binocularly
using a 6 m Bailey-Lovie chart with a luminance of
96 cdm)2, and scored on a letter by letter basis. Subjects
wore their habitual distance correction.
Contrast sensitivity (CS) was assessed binocularly

using Mars charts (Arditi, 2005). The subject wore a

full-aperture trial frame correction of their distance
habitual correction with a +2.00 DS addition to com-
pensate for the working distance of 50 cm. Chart
luminance was 80 cdm)2. Charts 1 and 2 were used in
random order to avoid reported difficulties with chart 3
(Dougherty et al., 2005). CS was determined scoring
letter by letter, allowing only reports of letters from the
data set, and terminating the task when two consecutive
errors occurred. Results were recorded both allowing
(Elliott et al., 1991) and not allowing (Arditi, 2005) the
mis-reading of C for O and vice versa. The difference
between the readings under the two conditions was not
significant (mean difference 0.008 ± 0.1 log CS units;
paired t-test: t = 0.64, df 66, p = 0.52), and the results
reported are the values obtained by not allowing mis-
reading of C and O.

Near visual function was assessed binocularly using
MNRead charts (Legge et al., 1995), allowing the
assessment not only of near visual acuity, but also
critical print size (CPS) and reading speed which are
important in low vision assessment of reading ability
(Whittaker and Lovie-Kitchen, 1993). The subject wore
a trial frame correction of their distance habitual
correction with a +2.50 DS addition to compensate
for the working distance of 40 cm, and viewed the chart
mounted on a reading stand with a luminance of
80 cdm)2. In order to increase text size when the largest
print could not be read at 40 cm (1.3 log MAR),
working distance was reduced and reading add
increased where necessary. The subject was presented
with one sentence at a time to eliminate previewing.
Parameters were calculated as described in the chart
instructions (Mansfield and Legge, 1999).

Central visual fields were assessed monocularly for the
eye with the better DVA (Latham and McNally, 2008)
using a white on black Amsler chart with a diagonal
fixation cross. The subject held the chart at 30 cm and
wore their habitual distance correction with a +3.25 D
add in a trial frame. The subject was asked to fixate on
the central spot and to indicate any areas of scotoma
which were recorded on a replica grid. The number of
squares of the grid affected by scotoma (each square

Table 1. Self-reported visual function

questions and responses used prior to

clinical testing

Question: How much

difficulty do you have…
Possible responses:

Would you say you have:

Importance: To me,

(this task) is:

Reading ordinary print in

newspapers?

1. No difficulty at all 1. Very important

Reading the instructions on

medicines?

2. A little difficulty 2. Important

Identifying coins and money? 3. Moderate difficulty 3. Somewhat important

Entering a code into a keypad,

such as a PIN number in

a shop?

4. Extreme difficulty 4. Not at all important

5. Stopped doing because of

your eyesight

6. Stopped doing for other reasons,

or not interested in doing this
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subtending 1 deg2, maximum of 400 squares) was
derived.

Assessment of ADL tasks

Newsprint. Subjects read an article from each of two
newspapers. Article 1 was taken from the tabloid
newspaper with the highest UK circulation (Audit
Bureau of Circulations, 2007) (�News of the World�,
12 pt serif text, single column, 197 words, Flesch
reading ease 58.8), and article 2 was taken from the
corresponding broadsheet newspaper (�Daily Tele-
graph�, 12 pt serif text, multiple columns, 192 words,
Flesch reading ease 45.5). Each subject read half of each
article aloud and half silently. After the silent reading
tasks, two comprehension questions were asked about
the content of the section. The order of reading the four
task variants was randomised between subjects. The
actual newspaper was presented to the subject at the
relevant page and the article to be read was identified to
the subject by the observer.

Medicine labels. Subjects were presented with two
variants of replica medicine labels affixed to empty
packaging in random order. The labels were created on
an actual UK pharmacy label measuring 72 by 36 mm.
On the label, the drug name was printed in 12 pt Arial in
capitals and underlined. The instructions were printed in
10 pt lower case Arial. The label was printed in black,
on a white background, using an inkjet printer. The
label also included a patient name, date, and pharmacy
details. The subject�s task was to name the drug and
state when it should be taken. Version 1 was for aspirin
300 mg, take two tablets every 4–6 h. The label was
affixed to an empty plain brown bottle. Version 2 was
for simvastatin 20 mg, take one at night. The label
was affixed to an empty white box with additional
clutter (text and graphics).

Handling money. An assortment of coins (one each of
£1, 50p, 20p, 10p, 5p, 2p, 1p) was placed into the
subject�s non-dominant hand. In the �easy� task variant,
the subject was asked to identify a 50p piece and place it
on to the table. In the �hard� task variant, the subject was
asked to make the amount of £1.52 out of the change
and to place it on to the table.

Entering a PIN. The subject was presented with a PDQ
machine, and shown that it was unplugged. The subject
was asked to enter the code �1359�.

For each task, the subject wore their habitual correc-
tion and was allowed to hold the task at their habitual
distance. The subject was allowed to use any LVA
usually used for the task. If the subject did not bring
their LVA then replicas were provided, and a Mono-

mouse (Bierley, Wyfordby, Leics, UK) was provided for
those who habitually used electronic visual enhancement
systems (EVES). Four subjects reported using EVES,
and having been familiarised with the Monomouse, all
chose to use it for the reading tasks.

Overhead fluorescent lighting and an 18 W compact
fluorescent daylight lamp were provided for every
subject. The illuminance of the tasks varied depending
on the working distance that the subject used, but was in
the region of 1000–1500 lux as measured with a PR-650
photometer (Photo Research Inc., Chatsworth, CA,
USA), sufficient for detailed tasks in elderly subjects
(Farrall, 1991). The illuminance of the PIN task, which
was assessed in the naturally lit clinic reception area,
varied according to daylight conditions between 400 and
900 lux.

For each task, the subject was assessed in the
following ways:

Quantitative. The time taken to complete the task was
measured using a digital stopwatch to 1/10th second.
Subjects were aware that they were being timed. There
was no maximum time limit.

For reading newsprint aloud, the number of errors
made was counted and recorded. Errors were accounted
for by analysing the number of words read correctly in
the time. For the other tasks, if errors were made the
subject was advised of their error and reattempted the
task. The total time to completion was recorded.

Observer rating. The observer rated the difficulty shown
by the subject in completing the task, according to the
following five point Likert scale, based on that in the
MLVAI (Haymes et al., 2001):
(1) Very satisfactory: subject completed the item

quickly and efficiently, without errors.
(2) Satisfactory: subject completed the item moderately

slowly, or with some errors, or a combination of
both.

(3) Borderline: subject completed the item very slowly,
or with many errors.

(4) Unsatisfactory: subject attempted the item, but was
unable to complete it independently.

(5) Very unsatisfactory: subject unable to complete
task/item.

A subject was rated at level 5 if, having had the task
explained to them they declined to attempt it, or tried to
attempt the task but were unable to progress with it.

Subjects� perceived difficulty. After the subject had
completed each task, they were asked �How difficult
did you find it to … (do this task)?�
(1) No difficulty
(2) A little difficulty
(3) Moderate difficulty
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(4) Extreme difficulty
(5) Could not do

Results

The initial self-reported difficulty of each ADL task as
determined by the visual function questionnaire is
shown in Figure 1. The tasks were rated as being
important or very important to 58% of subjects for
reading newsprint, 92% for reading medicine instruc-
tions, 100% for identifying money, and 71% for
entering a PIN. It is most relevant to be examining
tasks that are both important to subjects, and difficult
for them to do (Massof et al., 2007), and the tasks fit
these criteria.
Data from the self-report questionnaire, observer

ratings and perceived difficulty ratings were not Rasch
analysed as the subject numbers were not consistent
with producing a stable Rasch outcome, and the
purpose of the study was not to produce a questionnaire
where the individual items could be summed. Analysis
of the data uses non-parametric statistics, making no
assumptions that the Likert scales represent anything
other than ordinal data.
A summary of subjects� clinical visual function is

shown in Table 2. All the assessed clinical visual
functions correlate significantly with the initial self-
reported difficulty in the four ADLs, as shown in
Table 3.
Table 4 shows the relationship between the subjects

indicating use of an LVA for each ADL task in the initial
self-report questionnaire, and their choice regarding
actual use of an LVA for the assessed clinic tasks. There
is not complete agreement, and the individual subjects
who differed between reported and actual use of LVAs

were different for each task. The relationship between
reporting use of anLVAand actually using it is significant
for newsprint (/ = 0.66, p < 0.001) and entering a PIN
(/ = 0.55, p < 0.001), of borderline significance for
medicine labels (/ = 0.46, p = 0.03), and not significant
for handling money (/ = 0.13, p = 0.51).

To determine which of the assessed variants of each
ADL best reflected the initial self-reported difficulty
with the task, initial self-reported task difficulties were
correlated against the subjects� perceived difficulty with
each ADL task variant. The results are shown in
Table 5.

Figure 1. Self-reported difficulty in each of the four ADL tasks. Solid

black = newsprint; diagonal lines = medicine label; crosshatch-

ing = handling money; dots = entering PIN.

Table 2. Summary of clinical visual function

Mean ± S.D. Range

Binocular DVA

(log MAR)

0.75 ± 0.49 1.64 to )0.10

Binocular CS

(log CS)

1.05 ± 0.37 0.12 to 1.68

MNRead acuity

(log MAR)

0.68 ± 0.51 1.50 to )0.10

MNRead CPS

(log MAR)

0.94 ± 0.49 1.70 to 0.10

MNRead reading

speed (wpm)

95 ± 56 18 to 199

Amsler squares of

scotoma (better eye)

11 (72) 0 to 191

All parameters were normally distributed (Komolgorov-Smirnoff

p > 0.05) apart from the Amsler squares of scotoma. The median

and interquartile range are therefore given for this parameter.

Table 3. Spearman correlations between clinical visual function and

self-reported difficulty with the four ADLs assessed

Newsprint

Medicine

label

Making

change PIN

Distance VA 0.58** 0.50** 0.45** 0.31**

Contrast sensitivity 0.29** 0.41** 0.47** 0.37**

MNRead acuity 0.57** 0.48** 0.36** 0.34**

MNRead CPS 0.52** 0.31** 0.31** 0.30**

MNRead reading

speed

0.39** 0.52** 0.53** 0.53**

Squares of scotoma

(better eye)

0.36** 0.25* 0.27** 0.30**

R2 values are given. *p < 0.05, **p < 0.01.

Table 4. Reported use of LVAs for the ADL tasks in the self-report

questionnaire, compared to actual use of LVAs in the assessed clinic

task

Reports

LVA

use for:

Newsprint

Medicine

labels Money PIN

Yes No Yes No Yes No Yes No

LVA used Yes 12 2 11 1 0 1 6 2

No 2 8 6 6 7 16 3 13
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The assessed ADL variants that were perceived as
best reflecting the initial self-reported difficulty in the
tasks were reading the newsprint article 1 silently,
reading medicine label version 2, making change, and
entering a PIN. In the newsprint task however, assess-
ment of errors was much more easily achieved when the
text was read aloud than when read silently, as the
comprehension questions were, in general, answered
poorly. Therefore, the most appropriate newsprint
variant selected for further analysis is article 1 read
aloud, and Table 5 shows that this explains 22% more
of the variance in self-reported difficulty in reading
newsprint than article 2 read silently.

Table 5 therefore indicates how well the assessed tasks
reflected the initial self-reported difficulty with the ADL
tasks. The R2 values of the selected tasks are significant
at the 1% level, and show that between 29% and 49% of
the variance in initial self-reported difficulty with the
ADLs can be accounted for by the perceived difficulty of

the task assessed, using the most appropriate task
variants of those examined.

However, although the relationship between per-
ceived difficulty with the assessed task and initial self-
reported difficulty is significant, the subjects found the
assessed tasks easier. Table 6 shows the number of
subjects rating the initial task as being the same, easier
or harder than the assessed task. Most subjects (67–87%
depending on the task) rated the assessed tasks as being
easier than they had initially self-reported the tasks to be
in their daily lives.

The timed assessment results are shown in Table 7.
Most subjects could complete the tasks, if given no time
limit and allowed to use LVAs as required. There is
therefore little missing data due to non-completion.

In the newsprint task, 12 subjects made errors,
misreading between one and nine words. Few subjects
made errors in the other tasks, and no subject needed
more than two attempts to complete a task accurately.

Time taken was converted to rate, allowing non-
completion to be given a value of zero, rather than an
arbitrary value or recording it as missing data. The rate
of reading newsprint is expressed in standard length
words per minute read correctly, where a standard
length word is six letters (Carver 1990, cited in Legge,
2007). The other tasks are expressed in terms of rate of
completion in s)1.

Figure 2 shows the relationship between initial self-
reported difficulty in each ADL and the rate of task
completion. Greater reported difficulty with an ADL is
associated with slower completion of the actual task,
although within a given Likert response category there is
a wide range of performance (R2 values given in
Table 8).

Observer ratings of difficulty were strongly correlated
with time taken (R2 values (Spearman correlation
coefficients): Newsprint = 0.88; Medicine label = 0.70;
Change = 0.69; PIN = 0.62. All p values < 0.01).
However, although the observer primarily rated perfor-
mance on time, as indicated by these high R2 values, the
additional factors of accuracy and independence also
influenced rating results.

Table 5. Summary across task variants of the amount of variance in

self-reported difficulty that is accounted for by the perceived difficulty

in the observed task (R2, derived from Spearman correlation

coefficients)

ADL variant r R2 (%)

Article 1 newsprint aloud 0.68** 46

Article 1 newsprint silent 0.71** 51

Article 2 newsprint aloud 0.55** 30

Article 2 newsprint silent 0.49* 24

Version 1 medicine label 0.44* 20

Version 2 medicine label 0.54** 29

Finding coin 0.59** 35

Making change 0.70** 49

Entering PIN 0.54** 29

Higher values indicate that the task better reflects self-reported

difficulty. *p < 0.05, **p < 0.01. The ADL variants highlighted in bold

are those selected for further analysis.

Table 6. Comparison between the rating of initial self-reported

difficulty and the perceived difficulty of the selected assessed task

variants

Task

Initial self-report

and perceived

difficulty rated

the same

Initial self-report

rated easier

than perceived

difficulty

Perceived

difficulty rated

easier than

initial self-report

Newsprint 6 2 16

Medicine

label

3 0 21

Money 4 0 20

PIN 6 1 16

Both self-report scales vary from 1 (no difficulty) to 5 (could not do/

stopped doing due to eyesight). In the PIN task, data for one subject

who had �stopped doing task for reasons other than eyesight� are

excluded.

Table 7. Time taken to complete the assessed ADL tasks

Task

Number

able to

complete

Number

completing

with errors

Min

(s)

Max

(s)

Median

(s)

Newsprint 22 12 34.3 509.7 83.1

Medicine

label

24 1 7.9 103.5 13.3

Money 24 1 3.5 48.3 10.1

PIN 23 2 2.2 35.6 5.5

Maximum, minimum and median times are to completion.
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Table 8 compares the relationship between the initial
self-reported difficulty on these tasks and the measured
ability to do so by the two assessment methods. The
relationships are statistically significant, with the excep-
tion of the relationship between time taken to read a

medicine label and the initial self-reported difficulty in
this task. The rate and observer methods of assessing
ADLs result in related, but not identical, results. Rate of
completion explains more of the variance in the PIN
task, while observer rating explains more of the variance
in the newsprint, medicine label and making change
tasks.

Discussion

Twenty one of the 24 subjects examined in this study
had central field loss due to degeneration of the macula.
Thus, whilst the results may be applicable to people with
macular degeneration, they may not be generalisable to
the entire low vision population. However, in the low
vision population of the UK, macular degeneration is
the most common cause of registerable blindness,

Figure 2. Rate of task completion as a function of self-reported difficulty in the same activity for each of the four ADL tasks. Boxes indicate the

median and interquartile range and error bars show 95% confidence intervals.

Table 8. Summary of the amount of variance in self-reported

difficulty in each ADL task that is accounted for by assessments of

the task (R2, derived from Spearman correlation coefficients)

Rate of completion Observer rating

Newsprint 0.41** 0.68**

Medicine label 0.15 0.45*

Making change 0.42** 0.69**

PIN 0.57** 0.47*

Higher values indicate that the assessment better reflects self-

reported difficulty. *p < 0.05, **p < 0.01.
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accounting for approximately 57% of registrations
(Bunce and Wormald, 2006). The sample is also
relatively small, but multiple regression statistics that
would require a larger sample size have been avoided,
and comparisons are in general significant at the 1%
level.

Although all the task variants examined were realistic
versions of tasks to represent the chosen ADLs, making
relatively small variations in the assessed tasks made
a reasonable difference (10–19% of the variance
explained) to the perceived relationship with the initial
self-reported difficulty (Table 5). Making the task var-
iant as appropriate as possible is important to best
reflect real life situations, and should influence the
continued development of functional assessment test
batteries (e.g. Dougherty et al., 2009; Haymes et al.,
2001; Owsley et al., 2001,). In this context, an �appro-
priate� task variant will be one which best reflects the
task as it is understood by subjects considering their
difficulties in daily life.

For reading newsprint, article 1 was selected as being
more reflective of initial self-report than article 2. The
differences between the newsprint versions included that
article 1 had slightly easier text (higher Flesch reading
ease) and slightly less visual challenge (only a single
column to navigate rather than multiple columns).
Reading speed was slightly lower for article 1 (median
47 wpm, 21–92 wpm IQR) than for article 2 (median
56 wpm, 23–82 wpm IQR), although the difference was
not statistically significant (paired t-test, t = 0.30, df 23,
p = 0.76). For medicine labels, version 2 better reflected
initial self-reported difficulty. Version 2 had more visual
clutter on the packaging, and a longer medicine name
(simvastatin as opposed to aspirin). Although the
simvastatin is a more difficult name to read than aspirin,
both are extremely commonly prescribed UK drugs and
general knowledge might have helped with the reading
of the drug name and interpreting the dosage. Version 2
was read slightly slower than version 1 (paired t-test,
t = )2.44, df 23, p = 0.02). For handling money,
�making change� better reflected initial self-reported
difficulty than �finding a coin� and was completed much
slower (paired t-test, t = )6.52, df 23, p < 0.001).

Both timed and observer methods of assessment
correlate significantly with initial self-reported difficulty,
and can be appropriate methods of assessing visual task
performance. Both methods have been used in previous
studies (Szlyk et al., 2001; Haymes et al., 2001; Owsley
et al., 2001), but have not been directly compared.
Assessing time taken has the advantages of giving
continuous data, and is objectively measured with no
judgements required, which may be helpful if designing
functional assessment tasks for screening purposes to be
carried out by a number of examiners or by non-
professional staff. It was found helpful not to impose a

time limit which might have truncated the data, partic-
ularly in the newsprint task where some subjects took
5 min or more but were able to complete the task. It was
also helpful to express time in terms of rate which allows
a sensible value to be given for non-completion. The
difficulty of dealing with non-completion in timed data
had previously been suggested as a reason for using
observer rating (Haymes et al., 2001). The subjects made
few errors in completing these tasks (Table 6), giving
little variation in accuracy between subjects and making
speed a potentially relevant way to differentiate subjects�
performance in an ADL. In contrast, although the
observer rating provides ordinal subjective data from an
impartial observer, and was largely based on speed, it
did offer additional flexibility to account for effort,
accuracy and independence which appears to be valu-
able in assessing some tasks. However, this method of
assessment is better suited to studies involving a single
observer, where inter-observer reliability will not be an
issue. Intra-observer reliability was not assessed in this
study, but using the same rating scale, Haymes et al.
(2001) found generally high test-retest correlation coef-
ficients.

Measuring clinical visual function gives information
about more than just one specific ADL task and
explains similar amounts of variance in initial self-
reported difficulty as measuring the actual ADL tasks.
In common with previous studies that have compared
self-reported difficulty with clinical visual function [see
Haymes et al. (2002) for a review], we find significant
relationships with R2 values of a range consistent with
previous studies. While the Amsler chart results do show
significant correlations with the initial self-reported
difficulty of the ADL tasks (Table 3), it is recognised
that the Amsler chart is not a sensitive way of assessing
scotomas in subjects with central field loss (Crossland
and Rubin, 2007). More compelling correlations might
be found using more sensitive methods. Of further note
is that while previous studies have generally included
information on distance visual acuity and contrast
sensitivity, with some reporting on visual field status
and near visual acuity, related studies have not generally
incorporated the near visual functions of critical print
size and reading speed. These functions are relevant to
the assessment of reading (Whittaker and Lovie-
Kitchen, 1993) which is so often the primary difficulty
of low vision patients (Elliott et al., 1997). The present
study finds that these clinical visual functions, particu-
larly the MNRead reading speed, correlate well with
self-reported difficulty and so represent clinical tools
that are useful in the assessment of visual impairment
and reflect difficulties with visual activities of daily
living.

The results show that although there is a relationship
between the initial self-reported difficulty and assessed
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performance, as shown by the reasonable and significant
correlations between the two (Table 8), there is a
significant disconnect between initial self-reported diffi-
culty with daily tasks and performance on those tasks
when assessed. ADL tasks were initially self-reported to
be significantly more difficult than they were perceived
to be by the subject undertaking the specific task. These
findings suggest that either the tasks used were not
representative of real life, or, when not associated with
an immediate task, factors other than ability drive the
judgement of how difficult something is.
Discrepancies between self-reported and timed visual

function have previously been shown (Friedman et al.,
1999), with approximately 10% of older adults reading
newsprint slowly (<80 wpm) whilst reporting no diffi-
culty and a similar proportion reporting extreme diffi-
culty yet reading faster than 160 wpm. The number of
people in the first discordant group fell to 2.6% when
larger sized print, reflecting use of compensatory strat-
egies, was used. The data in the present small study
show no marked discordance in reading newsprint
(Figure 2). All subjects who report extreme difficulty
read more slowly than 80 wpm when using their usual
compensatory strategies. Subjects who report little or no
difficulty read faster than 100 wpm, although as the
subjects are visually impaired, there were only five such
people in this sample.
As the assessed tasks were rated as being easier than

were initially self-reported it is possible that the tasks
could have been more representative. Efforts were made
to make the tasks as realistic as possible by using actual
items that would be used in the real world. However, the
lighting levels provided in the clinic (approximately
1000 lux) were in excess of those typically seen in the
home (approximately 300 lux) (Cook et al., 2003).
Visual function in the visually impaired improves with
increase in illumination (Haymes and Lee, 2006), and so
performance in the clinic may have been better than in
the real world situation. However, West et al. (1997), in
a study with a small number of people and a small
number of tasks, noted a tendency for visually impaired
observers to perform slightly better in assessed tasks in
their home rather than in the clinic, regardless of
lighting differences, which they suggested to be due to
the benefits of a familiar environment. Some subjects
commented anecdotally that the medicine labels used in
this study were much easier to read than the ones at
home, and while only five subjects initially self-reported
little or no difficulty reading medicine labels, 20 subjects
found the assessed medicine label task to be of little or
no difficulty. We had tried to replicate this task as
accurately as possible, using actual pharmacy labels and
font sizes as used in the MLVAI (Haymes et al., 2001).
However, there is no statutory requirement for a
minimum font size on UK pharmacy labels (V. Ram-

goolam, Royal Pharmaceutical Society of Great Britain,
Personal Communication, June 2008) and so these labels
could have been easier to read than the real world task.

It has been suggested that psychosocial factors other
than ability will influence self-reported judgements of
difficulty (Haymes et al., 2002; Szlyk et al., 1990). Such
factors could include depression (Jampel et al., 2007;
Paz et al., 2003; Rovner et al., 2006), personality (Jang
et al., 2003; Langer et al., 2008; Rovner and Casten,
2001), cognition (Rubin et al., 2003) and social factors
(Dickinson and Hernandez Trillo, 2008; Jang et al.,
2003). The relative effects of such factors on self-report
are not yet understood. Given that performance on the
ADL tasks could explain only 45–69% of the variance in
self-reported difficulty in the same tasks, the results
suggest that there is plenty of scope for psychosocial
factors to influence the judgement of difficulty.

The limitations of self-report are further highlighted
in this study by the lack of concordance between
subjects� initial self-reported use of LVAs for the ADL
tasks and their actual use of LVAs in the assessed tasks
(Table 4). Such limited agreement has also been seen in
other areas of low vision, such as the self-reporting of
co-morbidities (van Nispen et al., 2008).

The results show that initial self-report as determined
by questionnaires does not necessarily reflect the diffi-
culty found with an assessed task, and that self-report
varies according to circumstances. Whether some or all
of the factors discussed above are significant in produc-
ing these differences, it is important to recognise that
there are differences between self-reported and assessed
performance. This highlights both the psychosocial
factors potentially confounding initial self-report, and
the difficulty of making ADL assessment tasks that
appropriately reflect actual tasks in subjects� daily lives.
It is unclear whether self-report [such as the NEI-VFQ
(Mangione et al., 1998) or Activity Inventory (Massof
et al., 2007)] or assessed performance in standardised
ADLs [such as the MLVAI (Haymes et al., 2001) or
Battery of Functional Tests for Low Vision (Dougherty
et al., 2009)] should be considered the �gold standard� in
low vision assessment, and this comparison highlights
some of the issues to be considered in each approach.

Given the increasing use of visual function question-
naires as outcome measures and research tools (Elliott
et al., 2007), it is important that it is understood what is
measured by such instruments. The results of this study
suggest that self-reported visual function questionnaires
should be interpreted with caution as subjects over
report their difficulties with ADLs using self-report as
compared to their measured difficulty. While visual
function questionnaires inform us of how people
perceive their visual function, they may only provide
some of the information about how good someone�s
functional vision is.
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