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Rasch Validation of the LVQOL Scale
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ABSTRACT
Aim: This study proceeds to rigorously examine and validate the Low Vision Quality-of-Life Questionnaire (LVQOL) on a Greek population of 
ophthalmic patients employing Rasch measurement techniques.
Methods: It is a prospective observational study of 150 cataract patients and 150 patients with other ophthalmic diseases, all followed 
longitudinally for a period of two months pending surgical or other corrective therapy, after which they were administered the LVQOL for 
a second time.
Results: The original 25-item LVQOL demonstrated high reliability and validity, excellent measurement precision and ordered response 
category thresholds. A small number of items carry an acceptable level of measurement error while three items had some differential 
functioning for gender, Age and underlying disorder that did not exceed the established thresholds. 
Conclusions: This validation study is the first to employ Rasch measurement to examine the validity of the LVQOL and it supports its 
use with no changes to the original structure. The LVQOL can be employed in a large range of ophthalmic diseases and reliably assess 
improvements in quality-of-life following phacoemulsification surgery or any other intervention.
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INTRODUCTION

The Low Vision Quality-of-Life Questionnaire (LVQOL) 
has been constructed by Wolffsohn et al (1) as an index of 
functional impairment designed to a vision-specific qual-
ity-of-life assessment tool that can reliable be utilized to 
measure the outcome of low-vision rehabilitation, help 
with evaluation of current rehabilitation strategy, even-
tually leading to the improvement of the offered services 
while securing and enhancing funding within managed 
care plans. It has been translated in several languages in-
cluding Dutch (2), Spanish (3), Chinese (4), Thai (5), Ko-
rean (6) and Tamil (7), demonstrating excellent reliability 
and validity when examined with the classical test theory. 
A systematic review of vision‐related quality of life ques-
tionnaires concluded that the LVQOL was one of the two 
best questionnaires for use in low vision patients (8).

The more modern approaches to assessing the psycho-
metric properties of a quality-of-life instrument involve 
item response theory and particularly the Rasch model. 
Item response theory relates to the measurement of a la-
tent construct from a number of items in a questionnaire, 
included parameters describing characteristics of the in-
dividual items and was built around the premise that re-
spondents and items could be placed on the same quanti-
tative latent continuum (9).

The item response theory “Rasch” model is a probabil-
istic mathematical method that has been employed to as-
sess the psychometric properties of an instrument and its’ 
measurement quality against an established framework 
of precision criteria (10), while transforming ordinal test 
responses into interval-level scores thus reducing meas-
urement noise, increasing precision and statistical power 
to test the hypotheses with a smaller sample size. Rasch 
models have become a method of choice for examining the 
validity of an assessment instrument (11).

The only version of the LVQOL that has been tested with 
an item response theory approach is the Dutch one (12) and 

was deemed satisfactory although two items (item 1 and 
24) were removed because of differential item functioning, 
meaning that the interpretation of the original question-
naire differed by subgroups of the research population and 
that it was influenced by some confounding factors.

The principal aim of this study is to assess a  Greek 
version of the LVQOL using Rasch analysis and test its ap-
plicability in patients suffering from ophthalmic disease 
including cataract and other causes.

METHODS

ETHICS
License for the validation of a Greek version of the LVQOL 
was obtained by the original author on the 18th of No-
vember 2018. Institutional Review Board approval was 
obtained for this study by the Ethics board of the Aris-
totle University of Thessaloniki (approval ref. number 
4.139/17.7.2019) and all procedures adhered to the tenets 
of the Declaration of Helsinki. Data collection took place 
between September 2019 and February 2020.

STUDY DESIGN

Selection and Description of Participants
This is a prospective observational study of 300 patients 
who were treated for vision problems in the outpatient 
services of the 2nd Department of Ophthalmology, Aristo-
tle University of Thessaloniki. The patients were longitudi-
nally followed for two months, during which they received 
appropriate treatment depending on their underlying 
disease. A full list of the underlying disorders for the full 
sample is presented in Table 1. The largest sub-cohort of 
150 consecutive patients underwent phacoemulsification 

Tab. 1 Underlying disorders.

Disorder Frequency % Age in years 
(mean/SD)

Males 
(N/%)

Females 
(N/%)

Visual acuity 
at beginning 
(mean/SD)

Visual acuity at end 
(mean/SD)

Cataract 150   50.0 73.67 (7.93) 86 (57.3%) 64 (42.7%) 0.497 (0.195) 0.213 (0.162)
Age-related macular degeneration 30   10.0 74.13 (6.23) 18 (60%) 12 (40%) 0.505 (0.29) 0.412 (0.31)
Glaucoma 24     8.0 69.04 (8.47) 13 (54.2%) 11 (45.8%) 0.391 (0.41) 0.306 (0.46)
Ectropion 18     6.0 71 (7.5) 15 (83.3%) 3 (16.7%) 0.232 (0.21) 0.211 (0.23)
Proliferative diabetic retinopathy 16     5.3 67.56 (10.16) 11 (68.8%) 3 (31.3%) 0.584 (0.34) 0.534 (0.328)
Canalicular obstruction 13     4.3 73.46 (6.1) 5 (38.5%) 8 (61.5%) 0.203 (0.44) 0.185 (0.39)
Blepharitis 13     4.3 74.92 (5.34) 7 (53.8%) 6 (46.2%) 0.198 (0.38) 0.174 (0.51)
Central vein occlusion 10     3.3 72.8 (4.1) 3 (30%) 7 (70%) 0.811 (0.91) 0.791 (1.1)
Dry eye 10     3.3 72.6 (6.77) 8 (80%) 2 (20%) 0.231 (0.75) 0.184 (0.81)
Retinal vein occlusion 5     1.7 69 (4.06) 2 (40%) 3 (60%) 0.654 (1.2) 0.588 (1.1)
Ptosis 5     1.7 71.6 (4.56) 3 (60%) 2 (40%) 0.194 (0.47) 0.186 (0.68)
Keratoconus 4     1.3 61.5 (2.88) 4 (100%) – 0.535 (0.04) 0.36 (0.04)
Fuch’s endothelial dystrophy 2     0.7 51 (2.82) – 2 (100%) 0.75 (0.07) 0.65 (0.1)
Total 300 100.0
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surgery and was comprised of 86 men (57.3%) with a mean 
age of 73.84 years and a  standard deviation (SD) equal 
to 8.55 years, and 64 women (42.7%) with a mean age of 
73.45  years (SD = 7.05 years). The combined disorders 
group was comprised of 89 men (59.3%) with a mean age 
of 72.16 years (SD = 7.74 years) and 61 women (40.7%) with 
a mean age of 72.1 years (SD = 7.95 years). Exclusion crite-
ria for all patients were the existence of other comorbid 
eye diseases, any complications related to their treatment 
and any previous ophthalmic disease that is associated 
with low vision.

TECHNICAL INFORMATION
All patients were initially handed out a brief demograph-
ics questionnaire that included information on their gen-
der, age, marital status, living arrangements and comorbid 
health issues that necessitated continuous medical care. The 
patients were required to fill in the 25-item Low Vision Qual-
ity-of-Life Questionnaire (LVQOL), a vision-specific qual-
ity-of-life assessment tool designed to be used in a clinical 
setting in order to evaluate low-vision rehabilitation strat-
egy and management (1). The LVQOL’s 25 items are graded 
in a Likert-type scale ranging from five (having no difficulty 
with the item because of their vision) to one (having a great 
difficulty with the item because of their vision) or as 0 (item 
could no longer be performed because of their vision). Other 
options are the “not relevant”, if the item in question was not 
relevant to a patient in his/her daily life; these answers are 
given an average score so that those individuals who scored 
more items irrelevant did not have a lower summed ques-
tionnaire score and therefore an apparently worse quality 
of life. The total summed score ranges between zero (a low 
quality of life) and 125 (a high quality of life). The LVQOL 
was measured twice, the second instance being two months 
after the initial one. In addition to the questionnaires, the 
patients’ best corrected visual acuity was also measured 
pre- and post-surgery with the Early Treatment Diabetic 
Retinopathy Study (ETDRS) charts.

STATISTICS
The validation process started with translating the items 
from English to Greek by two medical doctors who are flu-
ent in both languages and the initial draft was revised by 
a panel of experts for clarity. The draft was then translated 
back into English and compared with the original English 
version to identify any discrepancies between the two 
versions, which were then again revised by the panel. The 
final draft was then tested in twenty patients for compre-
hension before being handed out to the patient groups.

All subsequent Rasch measurements were carried out 
with the aid of the statistical package Winsteps (13). Five 
assumptions and properties of the model were examined 
to assess the validity of the Greek version of the LVQOL 
with Rasch modeling (14, 15) including:

Measurement Precision
Measurement precision refers to how the question-
naire performs as an instrument of measurement. It is 

estimated with the person and item separation statistics. 
Separation is the signal-to-noise ratio in the data. Per-
son separation indicates how efficiently a  set of  items 
is able to separate those persons measured while item 
separation indicates how well a sample of people is able 
to separate those items used in the questionnaire. A low 
Person Separation Index (PSI) implies that the instru-
ment may not be sensitive enough to distinguish be-
tween high and low performers and more items may be 
needed while a low Item Separation Index (ISI) implies 
that the person sample is not large enough to confirm 
the construct validity of  the instrument (15). A  PSI of 
1.5 represents an acceptable level of separation, an index 
of 2.00 represents a good level of separation, and index 
of 3.00 represents an excellent level of separation (16). 
A PSI > 2.0 and a person reliability (PR) score >0.8 are 
generally considered to be the minimum requirements 
for satisfactory discrimination of at least three strata of 
participants level of  the trait (i.e., vision functioning) 
(14, 15).

Unidimensionality
Unidimensionality is prerequisite for construct validity 
since it refers to whether a questionnaire measures only 
a  single underlying trait (i.e., visual functioning) and 
it is assessed in Rasch measurement by examining the 
item fit statistics and with a principal component anal-
ysis (PCA) of the residuals. Item fit relates to how well 
the responses meet the test requirements and ultimately 
how well the items fit the construct. The item fit statistics 
are expressed in mean square statistics and there are two 
types of fit statistics, infit and outfit (15). According to 
established criteria (17), mean fit values ranging between 
0.5–1.5 are productive for measurement, values over 1.5 
are unproductive for construction of measurement, but 
not degrading, values under 0.5 are less productive for 
measurement, but not degrading and values over 2 de-
note an item that distorts or degrades the measurement 
system. To test for local independence the method of 
choice is the conduct of a PCA of the residuals, a process 
in which we scan for patterns in the part of the data that 
does not accord with the Rasch measures. If  this is the 
case then there is a possibility that a secondary dimen-
sion is present that may distort measurement and the 
unidimensionality assumption is violated. When 60% 
of the variance in the PCA of the residuals is explained 
by the raw data then this is an indication of unidimen-
sionality since there is little noise to form a pattern (14). 
Residuals in PCA are grouped in contrasts and if the first 
contrast has an eigenvalue of >2.0 then this is considered 
as evidence that a second contrast is being measured by 
the questionnaire (14).

Category Threshold Order
The response categories for the items in a questionnaire 
should ideally be used in an orderly fashion; this requires 
that the category definitions are clear and distinct to one 
another and the number does not exceed the range that the 
respondents can distinguish or is smaller than the nuances 
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of the category that we are trying to ascertain (18). If there 
is disordering, then some answers are significantly more 
likely than others or even unlikely.

Targeting
Targeting refers to how far the average or modal measure 
is from the center of the item calibrations, denoting how 
persons of higher or lower ability (i.e. visual function-
ing) will be able to relate to the items that are offered and 
respond meaningfully (19). Perfect targeting would have 
a difference in means equal to zero logits and poor target-
ing over two logits while a value between 0.5 and 1 logit 
indicates very good targeting (20). A  person-item map 
visualizes targeting by placing on two sides of the same 
continuous line the participant scores on the Rasch-cal-
ibrated questionnaire and the relative difficulty of each 
of the questionnaire items, showing whether the items 
adequately cover the range of person ability and whether 
there is any overlap in questions.

Differential Item Functioning
Differential item functioning (DIF) indicates whether 
subgroups are responding in a different pattern than the 
rest of the sample despite having equal levels of the as-
sessed trait (15). In order to ascertain clinically important 
differential item functioning two conditions had to be sat-
isfied at the same time, a Welsh’s test statistically signifi-
cant p-value (P < .05) and a contrast value of >0.64 logits. 
If  both conditions were satisfied it would indicate that 
the interpretation of the questionnaire differs by group 
and that it is influenced by confounding factor(s).

Comparative statistics
Gender differences on age and the LVQOL score were 
assessed with Mann-Whitney tests. The difference in 
LVQOL scores pre and post operation was assessed 
with a  paired samples t-test. All comparative statis-
tics were calculated using the SPSS statistical package,  
version 25.

Tab. 2 Fit statistics for the Low Vision Quality-of-Life Questionnaire items.

LVQOL item MODEL INFIT OUTFIT EXACT MATCH
Measure S.E. MNSQ ZSTD MNSQ ZSTD Observed % Expected %

LVQOL 16 −3.02 0.10 1.88 7.87 1.54 3.33 54.8 63.6
LVQOL 10 1.02 0.08 1.81 8.39 1.74 7.52 41.8 49.5
LVQOL 9 0.15 0.08 1.63 6.71 1.66 6.97 40.5 48.9
LVQOL 11 0.56 0.08 1.59 6.40 1.61 6.52 44.8 48.7
LVQOL 13 −0.90 0.08 1.31 3.51 1.27 2.95 46.2 51.3
LVQOL 14 −0.74 0.08 1.18 2.08 1.16 1.83 47.5 50.8
LVQOL 15 −1.52 0.08 1.16 1.89 1.06 0.66 51.5 53.8
LVQOL 3 0.92 0.08 0.94 −0.71 0.98 −0.28 43.8 49.3
LVQOL 8 0.26 0.08 0.98 −0.19 0.98 −0.22 49.5 48.6
LVQOL 12 0.07 0.08 0.98 −0.19 0.96 −0.47 45.5 48.9
LVQOL 22 −1.15 0.08 0.95 −0.55 0.98 −0.24 45.8 52.7
LVQOL 5 0.56 0.08 0.94 −0.74 0.92 −0.98 51.8 48.7
LVQOL 21 0.56 0.08 0.79 −2.83 0.92 −1.03 59.9 48.7
LVQOL 7 0.19 0.08 0.90 −1.27 0.87 −1.68 47.5 48.8
LVQOL 17 −0.74 0.08 0.89 −1.41 0.90 −1.17 52.2 50.8
LVQOL 19 0.69 0.08 0.90 −1.35 0.87 −1.63 48.8 48.8
LVQOL 23 −0.52 0.08 0.84 −2.13 0.87 −1.57 49.5 50.4
LVQOL 6 0.52 0.08 0.86 −1.89 0.84 −2.06 45.5 48.7
LVQOL 4 0.56 0.08 0.75 −3.55 0.77 −3.13 54.8 48.7
LVQOL 18 0.37 0.08 0.77 −3.15 0.74 −3.62 54.2 48.9
LVQOL 24 −0.29 0.08 0.77 −3.06 0.76 −3.23 57.2 50.2
LVQOL 20 0.43 0.08 0.72 −3.92 0.73 −3.72 52.8 48.8
LVQOL 1 1.28 0.08 0.69 −4.43 0.69 −4.12 58.9 50.6
LVQOL 25 0.01 0.08 0.67 −4.76 0.68 −4.41 56.5 49.0
LVQOL 2 0.72 0.08 0.52 −7.42 0.53 −7.20 62.5 48.8
Mean 0 0.08 1.02 −0.3  1.00 −0.4 50.6 50.2
P.SD 0.93 0.01 0.35 4.0 0.32 3.6   5.7   3.0

S.E. = Standard Error, MSNQ = Mean Square, ZSTD = Z – standardized, P.SD = Population Standard Deviation, LVQOL = Low Vision Quality-of-Life Questionnaire
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RESULTS

RASCH ANALYSIS

Measurement Precision and Unidimensionality
In our sample the LVQOL questionnaire had a PSI = 4.43 and 
a PR = 0.95 which are excellent values. There were howev-
er four items exhibiting a mean square statistic (MNSQ) 
higher than 1.5 but none higher than 2. Those four items 
were item 16, item 10, item 9 and item 11. The PCA had had 
62.1% of raw variance explained by the measures and the 
unexplained variance by the first contrast of the residuals 
was 1.82 eigenvalue units. The reliability of the LVQOL is 
assessed with two measurements, Cronbach alpha’s coeffi-
cient equals 0.959, while the more accurate Rasch measure-
ment methodology offers a model reliability upper estimate 
of 0.99 and a ‘real’ reliability lower estimate of .95. In every 
case, reliability of the LVQOL is excellent.

CATEGORY THRESHOLD ORDER
Figure 1 presents the probability of a specific response se-
lection after one considers the item being answered plot-
ted against person item measure in logits, meaning the 
overall attitude measure of the respondent. Each LVQOL 
response category is most probable for some combination 
of person measures and item measures, with an increased 
probability for the first and last response categories, de-
pending on the person item measure.

TARGETING
The LVQOL had excellent targeting, with a difference be-
tween the person and item means on the person-item map 
equal to 0.06.

PERSON-ITEM MAP
The person-item map in Figure 2 displays the participant 
scores on the Rasch-calibrated questionnaire and the 
relative difficulty of each of the questionnaire items. On 
the left side of each Wright Map the mean (M) and two 
standard deviation points (S = one SD and T = two SD) 
are shown for each patient’s vision functioning. Partici-
pants with the highest level of vision-related quality of 
life are located at the top of the figure while those with 
the lowest are found at the bottom. On the right side of 
the map, the mean difficulty of the items (M) and two 
standard deviation points (S = one SD and T = two SD) 
for the items are shown, where ‘mean difficulty’ refers to 
the mean possibility of answering positively the item, an 
item being ‘more difficult’ when less participants answer 
it positively. Items are grouped between the range of +1 
to −1 SD from mean ability denoting that there is less 
discriminating ability for persons of high or low visual 
functioning, although there is spacing between the items 
indicating little redundancy. Item 16 appears to break the 
pattern being situated at more than 2 SD below mean pa-
tient ability. The mean ability of the patients (M on the 
left side of the scale) is identical to the mean difficulty of 
the items (M on the right side of the scale) denoting an 
excellent level of item understanding.

DIFFERENTIAL ITEM FUNCTIONING
Differential item functioning for gender, age and under-
lying disorder was examined for the LVQOL. Gender was 
included because there are differences between the gen-
ders with regards to the usual activities that they per-
form and value the most, hence it is possible that they 
would place a differential emphasis on the items of the 
questionnaire that are more closely related to their ev-
eryday needs. Age has a direct impact on visual function-
ing but also the activities that the patients are expected 
to perform since the higher the age, the higher the chance 
of comorbid disease that limits general functionality. We 
divided the sample into two subsamples for this DIF anal-
ysis, those patients up to and including 70 years of age, 
since they comprised one third of the total sample and 
those aged over 70. 

Table 3 presents the summary of the examination of 
the LVQOL items for differential item functioning by gen-
der, age and disorder (cataract or other). Results indicated 
a number of instances where items met the statistical sig-
nificance for differential functioning (Welch’s test p-val-
ue P < 0.05), especially when examining differential item 
functioning by disorder but in every case the contrast ef-
fect size was lower than .64 denoting that the difference in 
functioning between the subgroups was negligible. These 
items were item 11 and 13 for gender, items 5, 16 and 24 
for age and items 4, 6, 7, 10, 16, and 23 for the underlying 
disorder.

Fig. 1 Category probability curves for the LVQOL questionnaire, 
demonstrating the operation of the five-point Likert-style response 
categories. All response categories have a range along the ability score 
where they are most likely to be chosen over the other responses.
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Fig. 2 Wright map for the LVQOL questionnaire. Items of the questionnaire are marked LVQOL1-25, M = mean difficulty of the items, S = one 
standard deviation, T = two standard deviations.
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ADDITIONAL EXAMINATIONS OF THE LVQOL 
RELIABILITY, CONTENT AND CONCURRENT VALIDITY
Table 4 presents the results from the application of the 
LVQOL per disease and per gender, pre and post treat-
ment. Results indicate that the cataract group had statisti-
cally significantly lower quality of life than the combined 
group of other diseases before treatment (Mann-Whitney 
Z = 2.096, P = 0.036), while the increase in quality-of-life 
post treatment led to it being significantly higher post 
treatment Mann-Whitney Z = 3.55, P < 0.001. There was 
no difference in quality of life between the genders or be-
tween those older than 70 and younger than 70 years of 
age (P > 0. 05).

Tab. 4 Results from the application of the Low Vision Quality-of-Life 
Questionnaire in the research sample.

Estimated person 
measure  

(total LVQOL mean 
score / standard 

deviation)

Before treatment by gender

Total  
by disorderMale Female

Before 
treat-
ment

Cataract 75.69 (16.86) 69.32 (17.39) 72.98 (17.32)
Other 77.46 (18.82) 80.9 (20.51) 78.86 (19.53)
All 76.59 (17.85) 74.97 (19.77)

After 
treat-
ment

Cataract 97.59 (22.88) 95.15 (22.12) 96.55 (22.51)
Other 88.49 (19.88) 90.2 (20.11) 89.28 (19.93)
All 92.96 (21.83) 92.84 (21.21)

When comparing the cataract group to the other dis-
eases group, there was a significant difference in the in-
crease of visual functioning post treatment for the cataract 
group (Mann-Whitney Z = 5.5, P < 0.001) that coincided 
with the relative increase in quality of life (Mann-Whit-
ney Z = 6.479, P < 0.001). Apparently, the larger gain from 
treatment for cataract patients leads to a direct increase 
in their vision related quality of life that surpasses that of 
patients with other ophthalmic diseases.

We examined the difference in LVQOL scores pre- and 
post-surgery in the cataract patients’ group, assuming that 
a corrective surgery would carry a positive effect onto the 
visual functioning of the patient so as to test content valid-
ity. A paired-sample t-test returned a statistically signifi-
cant difference between quality-of-life pre- and post-cat-
aract surgery assessed with the LVQOL, t (149) = 13.238, P < 
0.001. In order to ascertain concurrent validity, we exam-
ined the correlation between the scores on the LVQOL and 
the visual acuity pre- and post-surgery. Results indicated 
that the LVQOL score after surgery correlated with the im-
provement between visual acuity pre- and post-surgery, 
Spearman’s rho r(s) = 0.681, P <0.001.

DISCUSSION

The examination of the LVQOL questionnaire with Rasch 
measurement demonstrated high reliability and validity 
with a  small number of items that carry an acceptable 

level of measurement error. Those were items 16, 10, 9 and 
item 11. Item 16 in particular appeared to be separate from 
the grouping of items in the Wright map; this item queries 
the subjects as to how well their eye condition been ex-
plained to them. This is unrelated to the visual impairment 
per se, and it is detached from the other group of items in 
the questionnaire itself. However, it does provide useful 
input for the researcher and the clinician as to a possible 
source of vision-related anxiety and skipping it would 
impoverish the trove of information that the LVQOL pro-
vides. Since the item’s MNSQ did not exceed the two-unit 
threshold the decision was made to retain it in the Greek 
version of the LVQOL. This item had statistically signifi-
cant differential item functioning for age and underlying 
disorder, denoting that older patients with more complex 
diseases may require extra assistance in understanding 
their predicament. Obviously, this information would not 
be available now for the clinician if the item was omitted 
from the questionnaire.

Items 9, 10 and 11, also had an MSNQ higher than 1.5 
but lower than 2; these questions relate to depth of vision 
(item 9) and moving outside on the street unaided without 
being hindered by small obstacles (items 10 and 11). These 
items could be alternatively consolidated into a  single 
item in future research, however changing the structure 
of a questionnaire that has been widely employed world-
wide in this specific form has the minus of reducing com-
parability between different studies. 

A limitation of this study is the non-stratified sample 
that cannot be considered representative for the general 
Greek patient population; however, there is no reason to 
assume that the study population may differ to a signifi-
cant extent from the average population examined in the 
outpatient services of an ophthalmic department. Also, 
the differences between diagnoses have been considered 
with cataract as the main diagnosis and the other diagno-
ses considered as a single group, due to their lower num-
ber. Future studies can replicate the findings in other diag-
noses with larger sample sizes for each diagnosis.

These limitations however are offset by the validation 
process of this study. The examination of the differential 
item functioning by gender, age and disorder was essential 
practice in order to demonstrate that the LVQOL is relia-
ble and valid across genders, age range and underlying eye 
disorder. Our sample had two large subpopulations; the 
first one was indicative of the demographics of cataract 
patients that are referred for phacoemulsification since 
these patients were consecutive and not selected with bias. 
The second subpopulation was comprised from patients 
with twelve distinct eye disorders that can lead to low vi-
sion, their relative frequency is indicative of how common 
they are compared to one another among patients who are 
referred to outpatient services. There was no difference in 
the validity of the LVQOL among these patient groups; this 
finding has not been tested in other cultural validations so 
far in the literature and is unique to this study.

Cataract phacoemulsification surgery offers immediate 
positive results to the patient and it was expected that the 
improvements in quality-of-life, as was the case here. The 
magnitude of improvement in visual acuity determined the 
improvement in quality-of-life as well. Successful cataract 
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surgery leads to beneficial results in the patient’s  qual-
ity of life and the documentation of this fact with a valid 
questionnaire, as the LVQOL, can be very important for 
the funding of ophthalmological departments in the new 
era of managed care. The introduction of modern surgical 
equipment and related procedures can be thus justified in 
practical terms of overall patient improvement and satis-
faction. The importance of cataract surgery in particular is 
demonstrated in a recent study where the current COVID-19 
pandemic did not affect patients’ decision to visit a hospital 
for cataract surgery (21). Any decisions to limit the provi-
sion of these important patient services should therefore be 
weighted against the considerable benefits that they infer to 
the patients’ lives.

CONCLUSION

In conclusion, our validation study has resulted in the ac-
ceptance of the Greek version of the LVQOL as a valid re-
search tool. The employment of the Rasch measurement 
model has resulted in identification of a number of items 
that are not ideally suited for the questionnaire yet do not 
degrade the measurement system and have been retained 
for their clinical value and compatibility with other versions 
of the questionnaire that have been employed worldwide. 
The LVQOL can be employed in a large range of ophthalmic 
diseases and reliably assess improvements in quality-of-life 
following phacoemulsification surgery.
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APPENDIX

THE LOW VISION QUALITY-OF-LIFE QUESTIONNAIRE 
(LVQOL) ENGLISH VERSION

Distance Vision, Mobility and Lighting GRADING

How much of a problem do you have: None Moderate Great
With your vision in general 5 4 3 2 1 x n/a
With your eyes getting tired (e.g. only being able to do a task for a short period of time) 5 4 3 2 1 x n/a
With your vision at night inside the house 5 4 3 2 1 x n/a
Getting the right amount of light to be able to see 5 4 3 2 1 x n/a
With glare (e.g. dazzled by car lights or the sun) 5 4 3 2 1 x n/a
Seeing street signs 5 4 3 2 1 x n/a
Seeing the television (appreciating the pictures) 5 4 3 2 1 x n/a
Seeing moving objects (e.g. cars on the road) 5 4 3 2 1 x n/a
With judging the depth or distance of items (e.g. reaching for a glass) 5 4 3 2 1 x n/a
Seeing steps or curbs 5 4 3 2 1 x n/a
Getting around outdoors (e.g. on uneven pavements) because of your vision 5 4 3 2 1 x n/a
Crossing a road with traffic because of your vision 5 4 3 2 1 x n/a
Adjustment
Because of your vision, are you: No Moderately Greatly

Unhappy at your situation in life 5 4 3 2 1 x n/a
Frustrated at not being able to do certain tasks 5 4 3 2 1 x n/a
Restricted in visiting friends or family 5 4 3 2 1 x n/a

Well Poorly Not explained
How well has your eye condition been explained to you 5 4 3 2 1 x

Reading and Fine Work
With your reading aids / glasses, if used, how
much of a problem do you have: None Moderate Great
Reading large print (e.g. newspaper headlines) 5 4 3 2 1 x n/a
Reading newspaper text and books 5 4 3 2 1 x n/a
Reading labels (e.g. on medicine bottles) 5 4 3 2 1 x n/a
Reading your letters and mail 5 4 3 2 1 x n/a
Having problems using tools (e.g. threading a needle or cutting) 5 4 3 2 1 x n/a

Activities of Daily Living
With your reading aids / glasses, if used, how
much of a problem do you have: None Moderate Great
Finding out the time for yourself 5 4 3 2 1 x n/a
Writing (e.g. cheques or cards) 5 4 3 2 1 x n/a
Reading your own hand writing 5 4 3 2 1 x n/a
With your every day activities (e.g. house-hold chores) 5 4 3 2 1 x n/a
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ΕΡΩΤΗΜΑΤΟΛΟΓΙΟ LOW VISION QUALITY-OF-LIFE QUESTIONNAIRE (LVQOL)

Μακρινή όραση, Κινητικότητα και Φωτισμός ΒΑΘΜΟΛΟΓΗΣΗ

Πόσο σοβαρό πρόβλημα έχετε: Καθόλου Μέτριο Μεγάλο
Γενικά με την όραση σας 5 4 3 2 1 x δ/ε
Με την κόπωση των ματιών σας (π.χ. το να μπορείτε να 
διεκπεραιώσετε συγκεκριμένο έργο σε σύντομο χρονικό 
διάστημα)

5 4 3 2 1 x δ/ε

Με την όραση σας τη νύχτα μέσα στο σπίτι 5 4 3 2 1 x δ/ε
Με το να έχετε αρκετό φως για να μπορείτε να δείτε 5 4 3 2 1 x δ/ε
Με λάμψεις (π.χ. να σας τυφλώσουν τα φώτα των 
αυτοκινήτων ή ο ήλιος) 5 4 3 2 1 x δ/ε

Βλέποντας πινακίδες στο δρόμο 5 4 3 2 1 x δ/ε
Βλέποντας τηλεόραση (παρακολουθώντας την εικόνα) 5 4 3 2 1 x δ/ε
Βλέποντας κινούμενα αντικείμενα (π.χ. αυτοκίνητα στο 
δρόμο) 5 4 3 2 1 x δ/ε

Με την εκτίμηση του βάθους ή της απόστασης των 
αντικειμένων (π.χ. προσπαθώντας να πιάσετε ένα 
ποτήρι)

5 4 3 2 1 x δ/ε

Βλέποντας σκαλοπάτια ή γωνίες στα κράσπεδα 5 4 3 2 1 x δ/ε
Να κινηθείτε σε εξωτερικούς χώρους (π.χ. σε ανώμαλα 
πεζοδρόμια) λόγω της όρασης σας 5 4 3 2 1 x δ/ε

Να διασχίσετε ένα δρόμο όπου κυκλοφορούν αυτοκίνητα 
λόγω της όρασης σας 5 4 3 2 1 x δ/ε

Προσαρμογή σε συνθήκες ζωής
Λόγω της όρασης σας, είστε: Όχι Αρκετά Σημαντικά

Δυστυχής με τη κατάσταση σας στη ζωή 5 4 3 2 1 x δ/ε
Απογοητευμένος με την αδυναμία σας να κάνετε κάποιες 
εργασίες 5 4 3 2 1 x δ/ε

Περιοριστεί μόνο στις επισκέψεις σε φίλους ή συγγενείς 5 4 3 2 1 x δ/ε
Καλά Ελάχιστα Καθόλου

Πόσο καλά σας έχει εξηγηθεί το πρόβλημα με τα μάτια 
σας 5 4 3 2 1 x

Ανάγνωση και λεπτές εργασίες
Εφόσον χρησιμοποιήσετε τα βοηθήματα ανάγνωσης/ 
γυαλιά σας, πόσο σημαντικό πρόβλημα έχετε να

Καθόλου Μέτριο Μεγάλο

Διαβάσετε μεγάλους χαρακτήρες (π.χ. επικεφαλίδες 
εφημερίδων) 5 4 3 2 1 x δ/ε

Διαβάσετε το κείμενο σε εφημερίδες και βιβλία 5 4 3 2 1 x δ/ε
Διαβάσετε ετικέτες (π.χ. σε μπουκάλια φαρμάκων) 5 4 3 2 1 x δ/ε
Διαβάσετε την αλληλογραφία και τα e-mail σας 5 4 3 2 1 x δ/ε
Αντιμετωπίσετε προβλήματα με τη βοήθεια εργαλείων 
(π.χ. να περάσετε μία κλωστή ή να την κόψετε) 5 4 3 2 1 x δ/ε

Δραστηριότητες της καθημερινότητας
Εφόσον χρησιμοποιήσετε τα βοηθήματα ανάγνωσης / 
γυαλιά σας, πόσο σημαντικό πρόβλημα έχετε να

Καθόλου Μέτριο Μεγάλο

Βρείτε ο ίδιος τι ώρα είναι 5 4 3 2 1 x δ/ε
Γράψετε κάτι συγκεκριμένο (π.χ. επιταγές ή κάρτες) 5 4 3 2 1 x δ/ε
Διαβάσετε τα δικά σας γράμματα 5 4 3 2 1 x δ/ε
Με τις καθημερινές σας δραστηριότητες (π.χ. δουλειές 
στο σπίτι) 5 4 3 2 1 x δ/ε


