
The Psychometric Validity of the NEI VFQ-25 for Use in
a Low-Vision Population

Manjula Marella,1 Konrad Pesudovs,2 Jill E. Keeffe,1 Patricia M. O’Connor,1 Gwyneth Rees,1

and Ecosse L. Lamoureux1

PURPOSE. To determine the psychometric validity of the Na-
tional Eye Institute-Visual Function Questionnaire (NEI VFQ-
25) and its subscale structure for use in people with low vision.

METHODS. Two hundred thirty-two participants completed the
NEI VFQ-25. Rasch analysis was used to test the psychometric
performance of the questionnaire and each subscale. Factor
models were hypothesized and tested with confirmatory factor
analysis (CFA) and subsequently validated with Rasch analysis.

RESULTS. For the overall scale, two rating scales had to be dichot-
omized and three misfitting items removed to improve fit to the
Rasch model. There was evidence of multidimensionality, indicat-
ing that the scale would benefit from scale splitting. For the NEI
VFQ-25 subscale structure, six of the original 12 subscales could
not fit the Rasch model because of item insufficiency (fewer than
two items) and the remaining six displayed poor item fit charac-
teristics indicating that the NEI VFQ-25 does not have a viable
subscale structure. CFA supported a two-factor model with visual
functioning (10 items) and socioemotional (9 items) scales. Most
goodness-of-fit statistics were within the recommended range of
values. The factor loadings of items on their respective scales
were statistically significant (P � 0.001) and ranged between 0.59
and 0.84. The two scales individually fitted the Rasch model and
were found to be unidimensional with adequate psychometric
characteristics.

CONCLUSIONS. The native NEI VFQ-25 is a better performing in-
strument when split into visual functioning and socioemotional
scales. These scales possess valid parameters for assessment of the
impact of low vision in this population. (Invest Ophthalmol Vis
Sci. 2010;51:2878–2884) DOI:10.1167/iovs.09-4494

The 25-item National Eye Institute Visual Function Question-
naire (NEI VFQ-25) is one of the most widely used of the

visual function questionnaires.1 Reduced from the original 51-
item version,2,3 the NEI VFQ-25 has reliability and validity
comparable to that of the longer version (as does the 39-item
version [NEI VFQ-39] which represents the NEI VFQ-25 plus an
appendix of extra items).1 It has been used in large popula-
tion–based eye surveys4–6 and has been validated in several
languages.7–9

The NEI VFQ-25 was designed to reduce the respondent’s
burden (compared with the NEI VFQ-39) and increase its
suitability and validity for clinical trials.1 Although the validity
of the NEI VFQ-25 is beyond question in a conventional sense,
there are newer psychometric methods that give greater in-
sight into questionnaire validity. Rasch analysis, a form of Item
Response Theory (IRT), has been used by several investigators
to validate and re-engineer questionnaires and their sub-
scales.10 Questionnaires such as the Activities of Daily Living
Scale (ADLS),11 the Visual Function questionnaires (VF-1412

and VF-1113), Catquest,14 and the Impact of Vision Impairment
(IVI)15 have been revalidated. Massof and Fletcher16 applied
Rasch analysis to 27 functioning items of the original NEI VFQ
in a low-vision population and found multidimensionality (i.e.,
more than one construct being measured; a fundamental flaw,
as a single score should represent a single construct). The NEI
VFQ-39 was shown to be sensitive to the impact of low-vision
rehabilitation by Stelmack et al.,17 using Rasch analysis. How-
ever, the most widely used version, the NEI VFQ-25, has not
been tested by Rasch analysis for validity in the low-vision
population. Furthermore, the validity of its subscales is un-
known, as they are yet to be psychometrically assessed by
Rasch analysis. This lack of subscale validity is a concern, as
many of the NEI VFQ-25 subscales contain only a few items,
and other questionnaire subscales with few items have been
shown to be invalid.14,18

Using Rasch analysis, we assessed whether the total and
subscale scores of the NEI VFQ-25 are psychometrically valid to
be used in a low-vision population. We hypothesized that the
Rasch analysis would show that overall and subscale constructs
of the NEI VFQ-25 are not psychometrically optimal for use in
a low-vision population. For the overall trait, we will consider
remedial actions such as category collapsing, item deletion,
and splitting the scale to achieve fit. For the original subscale
structure, if invalid, we will propose different factor models
after the removal of misfitting items, and these will be based on
the hypothesized constructs associated with the remaining
items. New structure models will then be assessed by using
confirmatory factor analysis (CFA) and Rasch analysis.

METHODS

Participants

Participants who had low vision diagnosed at tertiary public eye clinics
at the Royal Victorian Eye and Ear Hospital (RVEEH; Melbourne) were
recruited for the study between 2001 and 2002. Eligibility criteria
included an ability to converse in English, visual acuity �6/12, and age
18 years or older. Individuals who agreed to participate signed a
written consent form. The study was approved by the RVEEH Human
Research and Ethics Committee and adhered to the tenets of the
Declaration of Helsinki.

Sociodemographic, vision, general health, and NEI VFQ-25 data for
each participant were obtained with interviewer-administered question-
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naires. After an eye examination, the cause of vision loss, presenting and
best-corrected visual acuity (VA), and visual field results were recorded.

The NEI VFQ-25 Questionnaire

Table 1 lists the items and subscales of the NEI VFQ-25. Twelve items
relate to the difficulty of the activities, with five response options ranging
from no difficulty at all, to stopped doing because of eyesight. A sixth
option stopped doing for other reasons or not interested in doing was
considered missing data and was not included in the analyses. Four items
relating to frequency of the problems due to vision loss are rated on a
five-category scale of options ranging from all the time to none of the
time. Six items are statements of agreement to problems associated with
vision loss on a five-category scale ranging from definitely true to defi-
nitely false. The response options of the 12 items requiring difficulty
ratings and the item worry about eyesight were reversed for the Rasch
analysis, so that the measures would have the same polarity (i.e., better
and worse were consistent across all items).

In addition to an overall score, items are grouped into 12 subscales.
These represent general health (one item), general vision (one item),
ocular pain (two items), near vision (three items), distance vision
(three items), driving (two items), peripheral vision (one item), color
vision (one item), role limitations (two items), dependency (three
items), social function (two items), and mental health (four items).

Statistical Analysis

Demographic and clinical data of the participants were analyzed (SPSS
ver. 17 for Windows; SPSS Inc., Chicago, IL). Rasch analysis19,20 was
performed (Winsteps, ver. 3.67, Chicago, IL)21 to determine the valid-
ity and reliability of the NEI VFQ-25. As there are six different types of
rating scales, we used four Andrich rating-scale models19 (one for each
item group) to obtain the estimates of the required visual ability of
each item, perceived visual ability of each person, and the category
thresholds for each response categories. For each of the item types
with different rating scales, we first investigated evidence of disor-
dered thresholds, as this indicates whether the participants could not
reliably discriminate between the response categories. Combining ad-
jacent categories is often the solution to disordered thresholds.22

Once response category performance was satisfactory, person and
item measures were examined for fit to the Rasch model, with an
unconditional maximum-likelihood estimation routine. Rasch analysis
locates item difficulty and person ability on a logit scale (log of odds).
How well the data fit the model was evaluated by the item fit statistics
infit and outfit. The information-weighted (infit) statistic is more sen-
sitive to the pattern of responses to person-targeted items and less
sensitive to the presence of outliers; therefore, it is the main fit statistic
reported herein. The outlier-sensitive (outfit) statistic is sensitive to
unexpected behavior by persons or items far from the subject’s ability
level. In the mean square (MNSQ) form, fit statistics show variance in
the data with an expected value of 1.0. MNSQ values less than 1.0
indicate that the items are too predictable, thereby suggesting redun-
dancy. Values of more than 1.0 suggest unpredictability due to noise in
the data and are considered to be misfitting. Values between 0.7 and
1.3 are considered acceptable.23,24 These values represent 30% less or
more variance than expected for the item.

The person separation index is the ratio of the variance in the person
measures for the sample to the average error in estimating these measures.
It is a measure of how broadly the persons could be distinguished into
statistically distinct levels. The person separation reliability coefficient
describes the reliability of the scale to discriminate between the persons
of different abilities. A person separation index of �2.0 or a reliability
value of �0.8 represents the minimum acceptable level of separation.20,23

A value of 0.8 is equivalent to a person separation ratio (G) of 2, which
means that there are three strata [strata � (4G � 1)/3], or significantly
different levels, of person ability that can be distinguished by the
items.20,25 Targeting is a method of assessing how well the difficulty of the
items in the scale suits the ability of the sample. Suitability can be assessed
by inspecting the person-item maps or numerically using the mean scores
for person and item measures. Effective targeting is evident when the
person and item means are close to each other.23,26

To test the hypothesis that the NEI VFQ-25 measures a single
underlying construct (unidimensionality) we conducted a principal
components analysis (PCA) of the residuals (difference between the
observed and expected responses).27,28 Data are considered unidimen-
sional if most of the variance is explained by the principal component
and there is no significant explanation of the residual variance by the

TABLE 1. Items of the NEI VFQ-25, Subscales and Their Responses

No. Items Subscales Response Missing Data (%) Floor Effect (%)*

1 General health General health Quality 0 12.1
2 General vision General vision Quality 2.6 31.5
3 Worry about eyesight Mental health Frequency 0 26.3
4 Pain around eyes Ocular pain Quality 0 3.9
5 Reading normal newsprint Near vision Difficulty 0.4 53.9
6 Seeing well up close Near vision Difficulty 1.7 25.9
7 Finding objects on crowded shelf Near vision Difficulty 0.4 17.2
8 Street signs Distance vision Difficulty 2.6 26.3
9 Going downstairs at night Distance vision Difficulty 2.2 7.3
10 Seeing objects off to side Peripheral vision Difficulty 1.3 7.3
11 Seeing how people react Social function Difficulty 0.9 16.8
12 Matching clothes Color vision Difficulty 1.3 4.7
13 Visiting others Social function Difficulty 7.8 13.4
14 Going out to movies/plays Distance vision Difficulty 21.1 35.3
15 Driving in daylight Driving Difficulty 82.2 2.6
16 Driving in difficult conditions Driving Difficulty 86.2 6.5
17 Accomplish less Role limitations Frequency 0 13.8
18 Limited endurance Role limitations Frequency 0.4 33.6
19 Amount of time in pain Ocular pain Frequency 0 65.5
20 Stay home most of the time Dependency Agreement 0.9 39.7
21 Frustrated Mental health Agreement 2.2 20.7
22 No control Mental health Agreement 2.6 21.1
23 Rely too much on others’ words Dependency Agreement 3.9 34.5
24 Need much help from others Dependency Agreement 1.3 38.4
25 Embarrassment Mental health Agreement 2.2 52.6

* Floor effect is percentage of answers in the no difficulty/none of the time/definitely false.
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contrasts to the principal component. The variance explained by the
principal component for the empiric calculation should be comparable
to that of the model and should be �60%.28 Furthermore, the unex-
plained variance by the contrasts should be �2.0 Eigenvalue units,
which is close to that seen with random data.

For further validation, we tested differential item functioning (DIF),
which assesses whether the items have different meanings for the
different groups of the sample. DIF is tested for a range of variables:
age, sex, ocular comorbidity, and level of vision loss. The raw differ-
ences in item calibration between groups were examined to identify
DIF. DIF was considered absent if it was less than 0.50 logits, minimal
but probably inconsequential if it ranged between 0.50 and 1.0 logits,
and notable if it was �1.0 logit.29,30

The 12 subscales of the NEI VFQ-25 were then analyzed sepa-
rately by using the same procedures and criteria as that used to
analyze the overall scale. However, six subscales did not fit the
Rasch model due to item insufficiency. Hence, new factor models
were hypothesized based on common underlying themes that clas-
sify most of the remaining items. These new models were then
assessed by using the CFA and Rasch analysis.

Using the Rasch calibrated person measures, hypothesized factor
models were evaluated by CFA (performed with AMOS, ver 16; SPSS
Science, Chicago, IL). This analysis allows the assessment of the overall
model fit, testing the relationship between the observed variables and
their underlying latent constructs in the model. To determine the
adequacy of model fit with the data, we used the following fit indices:
(1) �2, (2) the goodness-of-fit index (GFI), (3) the adjusted goodness-
of-fit index (AGFI), (4) the comparative fit index (CFI), (5) the Tucker-
Lewis index (TLI), and (6) the root mean square error of approxima-
tion (RMSEA). A nonsignificant �2 probability value indicates a good
model fit. However, �2 is sensitive to sample size. To address this
concern, a relative �2 is used (ratio of �2 to degrees of freedom, �2/df)
with a recommended range of 1.0 to 2.0.31 For GFI, AGFI, CFI, and TLI
values, �0.90 indicates lack of fit, between 0.90 and 0.95 indicates
reasonable fit, and between 0.95 and 1.00 indicates good fit.32–34 The
RMSEA values must be �0.05 to indicate good fit. Values between 0.05
and 0.08 indicate reasonable fit.33,34 The scale structure (with the best
fit characteristics) was then examined for validity and unidimension-
ality with Rasch analysis (Winsteps, ver. 3.67).21

RESULTS

Two hundred thirty-two participants (52.6% men) with a mean
age 67.3 years (SD �16.3) were recruited. Most (78%) had mild
or moderate vision loss (presenting visual acuity in the better
eye �6/12–6/60). The most common cause of vision loss was
retinal disease (44.4%). The participants’ sociodemographic
characteristics are summarized in Table 2.

Rasch Analysis

Overall Score. Total scores (calculated as recommended
by the developers) for 25 items ranging from 11.49 to 62.50
with a mean score (�SD) of 42.14 � 8.70. The item informa-
tion curves for six ratings scales are given in Figure 1. The
initial fit of the NEI VFQ-25 to the Rasch model showed disor-
dered thresholds for two rating scales. The rating scale with
response options ranging from all the time to none of the time
had underutilization of the middle categories. This underutiliza-
tion was overcome by collapsing the categories to the dichoto-
mous scale 1 (always) and 2 (never). The rating scale with re-
sponse options ranged from definitely true to definitely false, the
category not sure was not used at all by our participants, and
there was an overlap of thresholds between categories 3 and 4.
Therefore, not sure was coded as a missing category and the
responses were recorded as 1 (true) and 2 (false).

After category collapsing, three items were found to misfit
(general health, pain around eyes, driving in difficult condi-
tions) with infit mean scores �1.3. These three items were
removed iteratively in the following order: pain around eyes,
general health, and driving in difficult conditions. Removal of
these items improved the fit of the scale to the Rasch model. Fit
statistics of the remaining items are given in Table 3.

The mean (�SD) of the person measures was 0.18 � 1.49
logits. The separation index for person measures was 3.28,
with reliability of 0.91. Using these separation indices with the
formula of Wright and Masters,20 our sample could be divided
into five statistically distinct strata. The person-item map (Fig. 2)
displays the person and item measures in logits and indicates good
targeting. The top half of the graph is the distribution of persons
and the lower half is the distribution of the item measures.

The PCA of item residuals revealed that the variance ex-
plained by measures for the empiric calculation (62.1%) was
comparable to that explained by the model (63.9%). The un-
explained variance by the first contrast accounted for 2.9
Eigenvalue units, suggesting presence of a second dimension in
the scale. No further contrasts exceeded 2.0 Eigenvalue units.
Eight items loaded (correlation, �0.4) positively onto the first
contrast and belonged to dependency (three items), mental
health (three items), and role limitations (two items) subscales.
This suggests that these eight items cannot be grouped with
other items in the scale to measure a single latent trait.

There was no DIF found for any of the items in the study
indicating that the items were interpreted similarly across sub-
groups of the sample. The criterion validity of the NEI VFQ-25
was tested by assessing its ability to discriminate between
participants of different levels of visual impairment: mild, mod-
erate, and severe (as defined in Table 2). There was a signifi-
cant difference between the three groups (ANOVA, F � 44.37;
P � 0.0001), with poorer visual acuity associated with poorer
quality of life (1.10, �0.02, and �0.97).

Overall, the results from the Rasch analysis showed that NEI
VFQ-25 met the criteria for psychometric validation after the
categories were collapsed and the three items removed. How-
ever, there was evidence of some multidimensionality with the
PCA of the residuals.

Subscale Structure. Analysis of the native subscale struc-
ture showed that 6 of the 12 subscales of the NEI VFQ-25 did
not fit the Rasch model because of item insufficiency (�2
items). The remaining six subscales displayed poor item fit
characteristics, indicating that the NEI VFQ-25 does not have a
viable subscale structure. Collectively, these findings confirm
our initial hypothesis that the NEI VFQ-25 subscale structure is
performing suboptimally.

We hypothesized two models from the remaining 22
items—namely, a two-factor model and a three-factor model. It
was evident from PCA that the dependency, mental health, and

TABLE 2. Characteristics of the 232 Study Participants

n %

Age, y
�50 34 14.7
�50 198 85.3

Sex
Male 122 52.6
Female 110 47.4

Presenting visual acuity (better eye)
�6/12–6/18 (mild vision impairment) 84 36.2
�6/18–6/60 (moderate vision impairment) 97 41.8
�6/60 (severe vision impairment) 51 22.0

Main cause of vision loss
Retinal diseases 103 44.4
Glaucoma 38 16.4
Cataract 32 13.8
Other 59 25.4
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role limitations subscales form a second dimension. Therefore,
we combined those nine items into a socioemotional scale. The
remaining subscales near vision, distance vision, peripheral
vision, color vision, and social functioning were combined into
a visual functioning scale. These two formed a two-factor
model. We also hypothesized a three-factor model. Since
mobility was shown to be different subscale from reading in
other scales such as the impact of vision impairment (IVI)35

and the activity breakdown structure (ABS),36 we further

classified the visual functioning scale into reading and ac-
cessing information (five items), and mobility and social
functioning (five items). These two scales along with the
socioemotional items formed a three-factor model. The
items general vision and pain could not be fitted with any
of the proposed scales and were excluded from the analysis.
For the item driving in daylight, 83.2% of the participants
chose the option, stopped doing this for other reasons or
not interested in doing this, and these responses were con-

FIGURE 1. Item information curves for six response scales.

TABLE 3. Fit Statistics after Removal of Misfitting Items

Items Measure Error Infit MNSQ Outfit MNSQ

General vision 1.98 0.10 1.13 1.07
Reading normal newsprint 1.32 0.08 1.27 1.05
No control 1.22 0.17 0.79 0.66
Frustrated 0.99 0.17 0.87 0.81
Going out to movies/plays 0.54 0.09 1.23 1.12
Accomplish less 0.39 0.16 0.74 0.61
Rely too much on others’ words 0.33 0.16 0.75 0.63
Street signs 0.33 0.08 1.21 1.30
Going downstairs at night 0.17 0.08 1.25 1.70
Need much help from others 0.13 0.16 0.85 0.76
Seeing well up close 0.13 0.07 1.18 1.08
Stay home most of the time 0.10 0.16 0.87 0.79
Worry about eyesight �0.02 0.15 1.08 1.34
Finding objects on crowded shelf �0.03 0.07 0.87 0.85
Seeing how people react �0.29 0.07 1.03 0.92
Seeing objects off to side �0.40 0.07 1.13 1.07
Visiting others �0.52 0.08 1.33 1.12
Limited in endurance �0.55 0.16 0.81 0.67
Embarrassment �0.61 0.16 0.94 0.92
Driving in daylight �1.38 0.28 1.32 1.05
Matching clothes �1.43 0.09 1.12 0.84
Amount of time in pain �2.42 0.22 1.05 0.91
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sidered missing data. Hence, this item could not be included
in the new structure assessment.

Confirmatory Factor Analysis

Before CFA was conducted, the assumptions of—a continuous
and normally distributed sample, no systematic missing data
and a sufficiently large sample size—were tested.37 The Rasch-
converted measures were found to be continuous and normally
distributed (Kolmogorov-Smirnov [K-S] test, P � 0.05). Partic-
ipants were removed in the event of any missing data. As there
are no specific criteria for adequate sample size, we decided
that a ratio of at least five participants to one item was needed.
The sample of 135 participants for the remaining 19 items was
adequate for CFA analyses.

The selected goodness-of-fit statistics for the two proposed
models are shown in Table 4. The fit indices, �2/df, CFI, TLI,
and RMSEA were identical and within the recommended range
for both models, indicating good fit of the NEI VFQ-25 data for
the proposed models. The GFI (0.86) and AGFI (0.82) were
slightly less than the recommended value 0.90 for both models.
However, there was a high correlation (0.98) between the
scales reading and accessing information and mobility and
social in the three-factor model. High correlation indicated a
strong overlap between the latent traits of these two scales. Of
the two proposed factor models, the two-factor model with the
latent traits of visual functioning (10 items) and socioemotional

status (9 items) displayed better fit statistics. The standardized
regression weights for the 19 items were all statistically signif-
icant (P � 0.001) and ranged between 0.67 and 0.84 for visual
functioning and 0.59 and 0.81 for socioemotional status. The
interfactor correlation between the two scales was 0.87, indi-
cating an overlap between the factors.

To further test the strong correlation between the two
models we formally tested a one-factor model (with 19 items)
to see whether it would measure a single trait: quality of life. Fit
statistics of the one-factor model showed poor fit to the data
(Table 4). Although the �2 statistic was not significant, the
other fit statistics, GFI (0.72), AGFI (0.64), CFI (0.86), TLI
(0.84), and RMSEA (0.115), were worse than the recom-
mended values, indicating misfit. Overall, the best fitting model
for these data was marginally the two-factor model, with visual
functioning and socioemotional scales consisting of 19 items.

Fit of the Scales to the Rasch Model

The psychometric validity of the two-factor model identified by
the CFA was subsequently assessed by using Rasch analysis. Both
scales showed satisfactory fit to the Rasch model with acceptable
separation indices, reliabilities, and targeting parameters (Table 5,
Figs. 2B, 2C). There were no misfitting items in both scales. The
PCA of the residuals for the two scales revealed that they are
unidimensional constructs for visual functioning and socioemo-

FIGURE 2. The targeting maps for (A) the overall NEI VFQ-25; (B) vision functioning scale; and (C) socioemotional scale showing the distribution
of the person and item measures.

TABLE 4. Comparative Goodness-of-Fit Statistics for Two Hypothesised Models of the Revised NEI VFQ-25.

Fit Indices
Recommended

Value

Values

Two-Factor
Model

Three-Factor
Model

One-Factor
Model

�2 N/A 237.810 236.613 399.249
df N/A 147 145 151
�2/df �2.00 1.618 1.632 2.644
GFI �0.90 0.86 0.86 0.72
AGF �0.90 0.82 0.82 0.64
CFI �0.90 0.95 0.95 0.86
TLI �0.90 0.94 0.94 0.84
RMSEA

(90% confidence intervals) �0.08
0.067

(0.052–0.081)
0.068

(0.052–0.083)
0.115

(0.101–0.129)
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tional status, respectively. All the items were free of DIF. There
was a significant difference between the three visual impairment
groups (ANOVA, F � 47.34 and 46.64, respectively, for visual
functioning and socioemotional scales; P � 0.0001) with poorer
visual acuity associated with poor quality of life for both scales:
1.10, �0.01, and �0.94 for visual functioning and 1.89, 0.59, and
�1.17 for socioemotional scales.

DISCUSSION

The purpose of this study was to determine the validity of the NEI
VFQ-25 for use as an overall or subscale score of quality of life in
a population with low vision. As an overall scale, NEI VFQ-25 had
satisfactory psychometric properties according to a Rasch analy-
sis. However, as anticipated, the subscale structure in its original
form was psychometrically suboptimal, which warranted re-engi-
neering according to CFA and Rasch analysis. Because of the high
interfactor correlation found in the three-factor model, the two-
factor model appeared to be reliable to assess visual functioning
and socioemotional traits in this population. Our findings suggest
that the original 12-subscale structure of the NEI VFQ-25 has
limited psychometric validity and could be replaced by our pro-
posed two-factor model to provide a better understanding of the
impact of vision loss on the person.

Items related to general health, pain around the eyes, and
driving did not fit the overall scale. The same items were found
to be misfitting in a similar study by this group38 in a cataract
population. The item pain around the eyes displayed high
skewness and deviation from the expected model. In our
population, more than 80% did not drive, which resulted in
high levels of missing data for both the driving items. This
result suggests that driving may not be a valid or relevant question
for low-vision persons, who by definition are not legally allowed
to drive. Our findings with driving items are similar to those of
Broman et al.39 and Globe et al.7 Massof and Fletcher16 have also
reported in their study using the original version of the 51-item
NEI VFQ that very few low-vision participants in their sample
drove. This item should thus be removed from the NEI VFQ when
administered to a population with low vision. In addition, three
items: general vision, pain, and driving in difficult conditions
could not be grouped with any of the hypothesized models for
the CFA, thus further reducing the NEI VFQ to two scales con-
sisting of 10 and 9 items in visual functioning and socioemotional
scales, respectively. The item reduction of the scale is one of the
strengths of the study as the two mini scales now further reduce
the administration time.

In this study, the categories for two rating scales (10 items)
had to be collapsed to a dichotomous scale. Dichotomizing the
rating scale is a concern, as it may fail to discriminate between
the spectrum of disability compared to a three- or four-rating
scale and may add skewness to the data.40 On the other hand,
our participants could effectively discriminate between the
five-category rating scale for items relating to the difficulty of
the activities due to vision loss. This finding contrasts with
previous studies in which categories had to be collapsed to a
three- or four-category response scale.11,15,41,42 Discrepancies
between studies could be due to the specificity of eye condi-

tions, severity of visual impairment, or variability in the proto-
col of questionnaire administration.

Valid scales are important in the study of the impact of low
vision and measure the outcome of interventions. Of the two
proposed structures, the two-factor model displayed better
psychometric properties. However, the socioemotional scale
had borderline precision with regard to person separation.
Person separation depends on the range of abilities in the
sample and the length of the rating scale.28 Since the rating
scale for socioemotional scale had been collapsed to two cat-
egories, the person separation values weakened.

We found that the mobility and reading items grouped to form
a single scale. This finding is in contrast with other scales such as
the IVI35 and the ABS,36 where mobility has been found to be a
separate subscale. Discrepancies between studies could be re-
lated to differences in vision characteristics of the study samples
or the specific nature of the items. For example, in the IVI study,35

almost two thirds of the sample had severe visual impairment
(visual acuity �6/60). In our study, more than three fourths of the
sample had moderate vision loss (presenting visual acuity ranging
between 6/18 and 6/60), which suggests that mobility may not
have caused the same level of difficulty, or there may not be
sufficient mobility items in the NEI-VFQ to form a valid measure of
mobility. On the other hand, socioemotional status, although with
borderline precision, was found to be an independent scale. This
is an important finding, as it allows assessment of the socioemo-
tional distress of people with low vision. When measured using
this scale, lower or negative person measures indicate higher
emotional distress.

There was a strong overlap (r � 0.87) between the two
scales in this study indicating that the two variables could be
sharing an inherent trait, such as quality of life. However, they
do not fit as a single-factor model. This overlap could possibly
be because the emotional status depends on the visual func-
tioning and could be affected when the latter is impaired.

The newly proposed scales demonstrated acceptable reliabil-
ity, validity, and unidimensionality, indicating that they measure
underlying traits of visual functioning and socioemotional status.
Our findings are indirectly supported by previous work with the
original 51-item NEI VFQ.3,16 Using classic test theory, Mangione
et al.3 found strong interscale correlations (0.75–0.85) for near
vision, distance vision, and social function subscales (which con-
stitute our visual functioning scale), indicating that these items
share common properties. In that same study, role limitations,
dependency, and mental health subscales (grouped under our
socioemotional scale) also showed good interscale correlation
scores (0.72–0.77). In addition, Massof and Fletcher16 found the
same groups of scales contributing to latent traits when analyzed
independently with Rasch analysis.

Our study had two limitations. The sample consisted of
mostly people with retinal diseases (44.4%). Future research
should assess the psychometric validity of the NEI VFQ-25 in a
sample with more varied range of diseases. The other limita-
tion was that, despite an adequate sample for CFA, a larger
sample size would have given more strength to our findings.
We recommend testing the validity of the NEI VFQ-25 on the
respective sample it is being used for.

TABLE 5. Rasch Analysis Fit Statistics of the Two-Factor Model Scales

Scales

Items in
Scale
(n)

Misfitting
Items (n)

Person
Separation

Index

Person
Separation
Reliability

Mean � SD
Person

Measure
(logits)

Principal
Component

Analysis
(Eigenvalue)

Visual functioning 10 None 2.59 0.87 0.19 � 1.44 1.7
Socioemotional 9 None 2.00 0.80 �0.16 � 2.12 1.8
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Other investigators who wish to use the 19-item NEI VFQ
can use our validation data to convert raw scores into Rasch
scores without having to perform Rasch analysis. This conver-
sion mainly holds for patients with complete data. Rather than
an overall score, we suggest splitting the NEI-VFQ into two
mini scales. Our spreadsheet has been prepared to convert raw
scores to Rasch scores for both the scales.

In conclusion, our findings indicate that the original NEI
VFQ-25 is not psychometrically optimal for assessing either over-
all vision-related functioning or subtraits in a low-vision popula-
tion. Rather, we found that items grouped under visual function-
ing and socioemotional traits were psychometrically valid
constructs. Future studies are needed to substantiate our findings
and evaluate the sensitivity of these new scales for rehabilitation
programs or eye care interventions for people with low vision.
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