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Objectives: The objectives of this study were to examine for the first time the prevalence of visual impairment
and blindness among adults in Spain, to explore regional differences, and to assess whether they may vary as
a function of sex or be explained by age and individual or regional socioeconomic position.

Design: Data were obtained from the 2008 Spanish Survey on Disability, Personal Autonomy, and Depen-
dency Situations, a cross-sectional survey based on a representative sample of the noninstitutionalized pop-
ulation of Spain.

Participants: The sample was composed of 213 626 participants aged �15 years (103 093 men and 110 533
women); 360 were blind (160 men and 200 women), 4048 had near visual impairment (1397 men and 2651
women), and 4034 had distance visual impairment (1445 men and 2589 women).

Methods: The prevalence of near and distance visual impairment was calculated for each region. Multiple
logistic regression models were fitted to calculate odds ratios and 95% confidence intervals. All analyses were
stratified by sex.

Main Outcome Measures: Visual impairment was based on 3 questions aimed at identifying blindness and
near and distance visual impairment.

Results: The prevalence (percentage) of blindness was 0.17 (men, 0.16; women, 0.18): 1.89 for near visual
impairment (men, 1.36; women, 2.40), 1.89 for distance visual impairment (men, 1.40; women, 2.34), and 2.43 for
any visual impairment (men, 1.81; women, 3.02). Regional inequalities in the prevalence of visual impairment were
observed, correlated with regional income, and the prevalence was consistently higher among women than men.
The magnitude of the inequalities remained after adjusting for age and educational level, and a north-to-south
pattern of increasing prevalence was observed.

Conclusions: Regional and sex inequalities in the prevalence of visual impairment and blindness were
observed in Spain, with a north-to-south gradient of increasing prevalence that was not explained by age or
individual educational level but was correlated with regional level of economic development. Factors that could
be prioritized for future policies and research include differential regional economic development, rural envi-
ronment, quality of eye care services, diabetes, ultraviolet light exposure, or gender inequalities in diagnostic
and therapeutic health care. Ophthalmology 2014;121:408-416 ª 2014 by the American Academy of
Ophthalmology.
There are 285million visually impaired people worldwide, 39
million ofwhomare blind. The estimated global prevalence of
visual impairment, poor vision, and blindness is 4.2%, 3.6%,
and 0.6%, respectively.1 Visual impairment is the sixth
leading cause of disability worldwide,2 and the consequent
loss of productivity is estimated to be between $16 and $20
billion annually in established market economies.3 In
addition, it is estimated that up to 80% of blindness and
85% of visual impairment is avoidable,4 and treatment is
considered to be one of themost cost-effective interventions.3

Geographic inequalities in the prevalence of visual
impairment and blindness exist between continents,1 such
that 87% of visually impaired4 and 90% of blind people
live in low-income countries.5 Geographic inequalities
between regions also have been observed in both low-6e9
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and high-income countries, although data are scarce and
geographically limited for high-incomecountries. For example,
differences in the prevalence of visual impairment have been
reported between 5 states in United States10 and similarly for
registered blindness between regions in Canada.11

The differential distribution of age and socioeconomic
position12 between areas could partially account for these
inequalities because these factors are associated with risk
of visual impairment and blindness.13 However, territorial
contextual factors, such as regional income,14 level of
development, regional policies, and quality of services, also
could be important.15 For example, in France an independent
ecological effect on regional risk of poor vision was observed
after adjusting for age and educational level.16 Similar results
also have been observed in low-income countries.6,7 However,
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the reasons for this geographic variation and the role of age,
educational level, or contextual factors remain unclear.

Studies have reported a higher prevalence of visual
impairment and blindness17e19 among women that is not
fully explained by age or genetic predisposition.20 The basis
of these sex differences has not been explored in detail, and
as far as we are aware, no research has been published on
geographic differences in the prevalence of visual
impairment and blindness in each sex and the role that
age or socioeconomic position may play.

Thus, our study had 4 main objectives: (1) to study the
prevalence of visual impairment and blindness in Spanish
adults; (2) to examine whether differences exist between
regions within the country; (3) to explore whether age and
individual or regional socioeconomic position may account
for these differences; and (4) to examine whether regional
patterns differ as a function of sex. Our hypothesis is that
blindness and visual impairment are more frequent in
women and in the poorest regions of Spain, even after
adjusting for socioeconomic position and age.
Methods

Sample

Data were obtained from the 2008 Spanish Survey on Disability,
Personal Autonomy and Dependency Situations, a cross-sectional
survey based on a representative sample of the noninstitutional-
ized population of Spain. The questionnaire included self-reported
information on visual impairment and sociodemographic data. The
sample was selected using a multiple-stage random sample
strategy. The first-stage units were census tracts, and the second-
stage units were family households. One adult aged �15 years
was selected from each household to complete the questionnaire. A
total of 213 626 people were interviewed (103 093 men and
110 533 women). Data were collected through face-to-face inter-
views at home between November 2007 and February 2008
(response rate, 96%). Valid data could not be obtained for 34% of
the initially selected units for the following reasons: not survey-
able, 11.7% (dwelling empty, 9.48%; not localizable, other);
absent, 11.65%; refused to respond, 9.79%; unable to respond,
0.36%; previously selected, 0.25%; and inaccessible, 0.10%.21

Once a household was selected, in cases in which the initial
attempt to contact the interviewee failed, several additional
attempts were made before replacing households for which all
attempts failed. The methods of the survey have been described
elsewhere.21 For the purpose of this study, the sample was
restricted to people aged �15 years.

Measures

Vision Outcomes. The diagnosis of visual impairment was based
on 3 questions focused on blindness, near visual impairment, and
distance visual impairment. To ascertain the severity of visual
impairment, the following question was asked: “Are you blind or
only able to differentiate between light and darkness?” Information
on near and distance visual impairment was elicited using the
questions, “Do you have significant difficulty reading newspaper
print, even when wearing spectacles or contact lenses?” and “Do
you have significant difficulty recognizing someone across the
street (4 m distance), even when wearing glasses or contact len-
ses?", respectively. Individuals with near or distance visual
impairment were classified as having “any visual impairment.” In
theory, visual impairment due to refractive error was expected to be
excluded by the phrasing of the question. No information about the
use of refractive correction was collected in the survey. The clas-
sification for blindness and visual impairment used in the survey
follows the International Classification of Impairments, Disabilities,
and Handicaps.21 It has been reported that self-reported visual
impairment is significantly correlated with decreased visual
acuity,18,22 with high sensitivity and low specificity,23 and that this
correlation is stronger among individuals with low visual acuity
(<0.2). In addition, sensitivity is higher among women.22

Predictor Variable. The main predictor variable was autono-
mous community of residence, selected as a geographic indicator
because the regional governments of the 17 Autonomous
communities of Spain are responsible for the government health
systems, which results in differences in policy, coverage, privat-
ization of providers, and waiting lists for ocular procedures, as well
as social services. The 2 similar small autonomous cities of Ceuta
and Melilla, located in North of Africa, were considered together as
a single region.

Educational Level. As an individual measure of socioeconomic
position, educational level was included in the analysis as an 8-
category co-variable, according to the level attained within the
Spanish education system: illiterate (unable to read or write),
incomplete primary education, complete primary school or equiv-
alent, first-stage high school education, second-stage high school
education, intermediate vocational studies, higher vocational
studies, and university degree or equivalent.

Level of Regional Economic Development. As a regional
measure of economic development, annual gross domestic product
(GDP, in Euros) of the autonomous communities for 2007 was
included in the analysis.24

Statistical Analysis

The prevalence of blindness, near visual impairment, and distance
visual impairment was calculated for each age group, educational
level, and region. The age-standardized prevalence of any visual
impairment was calculated and mapped for all regions. To test for
regional differences in the prevalence of blindness and near and
distance visual impairment, multiple logistic regression models
were fitted and odds ratios (ORs) and 95% confidence intervals
were calculated. Model 1 was adjusted only for age, and model 2
was adjusted for age and educational level. We tested for corre-
lation between the regional GDP and the prevalence of blindness
and visual impairment using Spearman’s correlation test. All
analyses were stratified by sex.

The deviation contrast method was used to compare each
category of the predictor variable to the unweighted average of all
groups, without defining a reference category. All statistical anal-
yses were carried out using the SPSS software version 17.0 (SPSS
Inc., Chicago, IL).
Results

Description of the Sample and General Prevalence

Descriptive statistics for the entire sample are shown in Table 1.
The overall prevalence of blindness was 0.17% (men, 0.16%;
women, 0.18%): 1.89% for near visual impairment (men, 1.36%;
women, 2.40%), 1.89% for distance visual impairment (men,
1.40%; women, 2.34%), and 2.43% for any visual impairment
(men, 1.81%; women, 3.02%). People with visual impairment
had a different sociodemographic profile compared with others.
Distribution of visual impairment was higher among individuals
aged more than 75 years (men, 45.3%; women, 54.9%) and
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Table 1. General Description of the Sample (in Percentages): Survey on Disability, Personal Autonomy, and Dependency Situations 2008

Variables

Total Population Blindness

Some VI

Near VI Distance VI Total VI

Male
(N ¼

103 093)

Female
(N ¼

110 533)

Male
(N ¼
160)

Female
(N ¼
200)

Male
(N ¼
1397)

Female
(N ¼
2651)

Male
(N ¼
1445)

Female
(N ¼
2589)

Male
(N ¼
1865)

Female
(N ¼
3335)

Total 0.16 0.18 1.36 2.40 1.40 2.34 1.81 3.02
Age group (yrs)
16e24 12.8 11.5 3.8 1.0 1.4 0.8 1.4 0.9 1.4 0.7
25e34 17.0 16.0 3.8 2.0 2.5 1.5 3.4 2.3 2.8 2.0
35e44 19.8 19.0 2.5 4.0 5.4 3.4 7.4 3.9 6.5 3.9
45e54 17.4 16.7 10.6 4.0 10.4 6.8 9.1 6.6 10.1 6.7
55e64 13.7 13.5 10.0 8.0 13.5 11.1 14.2 11.7 13.9 11.6
65e74 10.5 11.2 20.0 15.5 19.4 20.5 20.3 18.8 19.9 20.2
>75 8.8 12.0 49.4 65.5 47.4 55.9 44.2 55.8 45.3 54.9

Educational level
Cannot read or write 1.8 11.9 11.9 24.2 8.2 16.3 8.0 17.2 7.8 16.3
Incomplete primary

education
13.5 34.6 34.6 35.4 38.8 41.0 35.9 38.6 36.9 39.7

Finished primary school 27.8 28.3 28.3 27.3 30.2 28.3 31.5 28.3 31.5 28.4
First-stage high school

(age 16 yrs)
16.6 7.5 7.5 5.1 8.2 6.3 9.1 6.8 8.8 6.6

Second-stage high school
(age 18 yrs)

14.0 8.2 8.2 2.5 5.3 3.0 5.3 3.6 5.5 3.5

Intermediate vocational
student

6.9 2.5 2.5 1.5 2.3 1.4 2.1 1.7 2.2 1.6

Higher vocational student 5.9 0.6 0.6 1.0 1.9 0.8 2.4 0.6 2.2 0.8
University degree

or equivalent
13.4 6.3 6.3 3.0 5.2 2.9 5.7 3.1 5.2 3.2

Regions
Andalusia 21.6 21.9 25.0 30.0 25.7 26.4 23.5 26.2 24.1 25.6
Aragon 5.2 4.9 6.3 3.5 4.3 3.7 4.8 4.2 4.5 3.8
Principality of Asturias 2.1 2.1 1.9 1.5 1.9 2.2 1.5 2.2 1.8 2.3
Balearic Islands 1.9 2.0 1.9 3.0 1.4 1.2 1.2 1.4 1.2 1.2
Canary Islands 4.0 4.0 4.4 4.5 2.6 2.3 2.9 2.0 2.8 2.3
Cantabria 1.7 1.7 1.9 2.5 0.7 1.1 1.7 1.2 1.4 1.1
Castile and León 11.8 11.4 10.6 7.5 11.8 11.5 13.7 12.3 13.0 12.3
Castile-La Mancha 6.9 6.6 6.9 4.0 8.1 8.1 8.7 8.5 8.4 8.2
Catalonia 9.3 9.3 4.4 7.5 6.9 7.8 5.7 7.4 6.3 7.6
Valencian Community 7.1 7.1 5.6 9.0 8.2 7.1 6.9 7.0 7.8 7.1
Extremadura 3.0 3.0 5.6 4.5 4.6 5.4 4.2 4.8 4.1 5.0
Galicia 6.7 7.0 12.5 7.0 8.2 9.1 7.8 7.8 8.2 8.6
Community of Madrid 5.7 6.0 2.5 4.0 4.3 4.6 4.7 4.3 4.5 4.4
Region of Murcia 2.6 2.7 1.3 3.5 3.4 2.6 3.8 3.0 3.6 3.0
Chartered Community

of Navarre
3.1 2.9 2.5 2.5 1.6 1.8 2.3 1.9 1.9 2.0

Basque Country 4.6 4.7 3.8 3.5 3.3 3.4 3.9 3.6 3.6 3.6
La Rioja 1.5 1.4 0.6 0.5 1.5 0.8 0.8 0.8 1.2 0.7
Ceuta and Melilla 1.2 1.2 2.5 1.5 1.3 0.9 2.0 1.3 1.6 1.2

VI ¼ visual impairment.
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those who were illiterate or who had incomplete primary education
(men, 44.7%; women, 56.0%). Women accounted for 55.5% of
cases of blindness and 64.1% of cases of near and distance
visual impairment. Some 38.9% of visually impaired men and
57.1% of women had both near and distance visual impairment.

Regional Prevalence of Visual Impairment

We observed regional inequalities in the prevalence of visual
impairment and blindness (Tables 2e4). A higher prevalence of
near and distance visual impairment and blindness was observed
consistently for both sexes in the regions of Andalusia,
Extremadura, Galicia, and the combined autonomous cities of
Ceuta and Melilla. Figure 1 shows a map of the age-standardized
410
prevalence of visual impairment among men and women in all
Spanish regions. A similar north-to-south pattern of increasing
age-standardized prevalence was observed in both men and
women. For men, the regions with the highest age-standardized
prevalence of visual impairment were located in the south of
Spain. A similar pattern was found for women. The prevalence of
near and distance visual impairment was higher among women
than among men in all regions except for Ceuta, Melilla, and
Murcia.

Multivariate Results

In most regions, inequalities in near and distance visual impairment
and blindness remained after adjusting for age and educational



Table 2. Crude Prevalence, Odds Ratios (ORs), Adjusted Odds Ratios (aORs), and 95% Confidence Intervals (CIs) of Blindness for
Region Stratified by Sex: Survey on Disability, Personal Autonomy, and Dependency Situations 2008

Men (n [ 103 093) Women (n [ 110 533)

% OR (95% CI) aOR1 (95% CI) aOR2 (95% CI) % OR (95% CI) aOR1 (95% CI) aOR2 (95% CI)

Total 0.16 0.18
Andalusia 0.18 1.26 (0.87e1.82) 1.48 (1.02e2.14)* 1.36 (0.93e1.98) 0.25 1.48 (1.09e2.03)* 1.73 (1.27e2.37)y 1.56 (1.13e2.16)y

Aragon 0.19 1.32 (0.70e2.47) 1.08 (0.58e2.02) 1.11 (0.59e2.09) 0.13y 0.77 (0.37e1.60) 0.64 (0.31e1.33) 0.68 (0.33e1.41)
Principality
of Asturias

0.14 0.98 (0.99e0.33) 0.81 (0.27e2.42) 0.84 (0.28e2.53) 0.13* 0.76 (0.26e2.25) 0.59 (0.20e1.75) 0.64 (0.21e1.91)

Balearic Islands 0.15 1.08 (0.36e3.22) 1.14 (0.38e3.40) 1.13 (0.38e3.36) 0.27 1.63 (0.75e3.57) 1.64 (0.75e3.61) 1.73 (0.79e3.80)
Canary Islands 0.17 1.19 (0.57e2.49) 1.59 (0.76e3.33) 1.47 (0.70e3.09) 0.20* 1.20 (0.63e2.30) 1.70 (0.89e3.27) 1.59 (0.83e3.07)
Cantabria 0.17 1.21 (0.41e3.60) 0.99 (0.33e2.96) 1.12 (0.37e3.36) 0.27z 1.59 (0.68e3.74) 1.24 (0.53e2.92) 1.36 (0.58e3.22)
Castile and León 0.14 0.98 (0.60e1.63) 0.80 (0.49e1.33) 0.85 (0.52e1.42) 0.12* 0.71 (0.42e1.20) 0.58 (0.34e0.97)* 0.64 (0.38e1.08)
CastileeLa
Mancha

0.16 1.09 (0.60e1.99) 1.01 (0.55e1.84) 0.90 (0.49e1.65) 0.11 0.65 (0.33e1.29) 0.64 (0.32e1.27) 0.58 (0.29e1.16)

Catalonia 0.07y 0.51 (0.24e1.06) 0.51 (0.25e1.07) 0.51 (0.25e1.07) 0.15z 0.87 (0.52e1.46) 0.86 (0.51e1.45) 0.84 (0.50e1.42)
Valencian
Community

0.12 0.87 (0.45e1.67) 0.92 (0.48e1.77) 0.93 (0.48e1.79) 0.23 1.37 (0.85e2.21) 1.50 (0.93e2.43) 1.51 (0.93e2.45)

Extremadura 0.29 2.03 (1.05e3.91)* 1.90 (0.98e3.66) 1.64 (0.84e3.20) 0.27 1.63 (0.85e3.11) 1.54 (0.80e2.97) 1.39 (0.72e2.68)
Galicia 0.29 2.02 (1.26e3.24)y 1.59 (0.99e2.54) 1.60 (0.99e2.57) 0.18 1.08 (0.63e1.85) 0.77 (0.45e1.32) 0.77 (0.45e1.33)
Community
of Madrid

0.07y 0.47 (0.18e1.23) 0.55 (0.21e1.43) 0.57 (0.22e1.48) 0.12 0.72 (0.36e1.42) 0.84 (0.42e1.66) 0.87 (0.44e1.74)

Region of Murcia 0.07 0.52 (0.14e1.95) 0.59 (0.16e2.23) 0.59 (0.16e2.22) 0.23 1.40 (0.68e2.89) 1.60 (0.77e3.33) 1.48 (0.71e3.09)
Chartered
Community
of Navarre

0.12 0.87 (0.34e2.25) 0.81 (0.31e2.11) 0.85 (0.33e2.22) 0.15 0.92 (0.39e2.16) 0.89 (0.38e2.10) 0.99 (0.42e2.34)

Basque Country 0.13 0.89 (0.40e1.95) 0.88 (0.40e1.93) 0.98 (0.44e2.17) 0.14 0.81 (0.39e1.67) 0.78 (0.38e1.62) 0.84 (0.41e1.76)
La Rioja 0.06 0.45 (0.07e2.90) 0.47 (0.07e3.03) 0.50 (0.08e3.24) 0.06 0.37 (0.06e2.41) 0.37 (0.06e2.38) 0.39 (0.06e2.53)
Ceuta and Melilla 0.33 2.33 (0.90e6.03) 3.40 (1.31e8.87)z 3.11 (1.19e8.13)* 0.22 1.34 (0.45e3.97) 2.23 (0.75e6.67) 1.82 (0.60e5.48)

aOR1 ¼ OR adjusted by age; aOR2 ¼ OR adjusted by age and educational level.
*P< 0.05.
yP< 0.01.
zP< 0.001
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level (Tables 2e4), with the exception of Galicia, an aged
community where the magnitude of the association disappeared
after adjusting for age, and Ceuta and Melilla, where the
magnitude of the association increased in both sexes after
adjustment.

Regional differences in the prevalence of near visual impair-
ment remained significant after adjustment for age and educational
level (Table 3) but became less significant for distance visual
impairment (Table 4) and blindness (Table 2). After adjustment,
statistically significant regional differences in near and distance
visual impairment emerged in some regions, such as Cantabria
and Valencia, but the magnitude of the association was similar to
that of the unadjusted models.

Figure 2 shows amap of the regional GDP for all regions of Spain.
We observed a significant negative correlation between the regional
GDP per capita and the prevalence of blindness (rmen¼�0.510,
P ¼ 0.031; rwomen¼�0.440, P ¼ 0.068), near visual impairment
(rmen¼�0.752, P< 0.001; rwomen¼�0.687, P ¼ 0.002), and
distance visual impairment (rmen¼�0.601, P ¼ 0.008;
rwomen¼�0.730, P ¼ 0.001).
Discussion

The study has produced 4 main findings: (1) There are
regional inequalities in the prevalence of visual impairment
in Spain, an example of a high-income country; (2) the
prevalence of visual impairment and blindness among
women was consistently higher than among men in most
regions; (3) these inequalities remained after adjusting for
age and education, and prevalence was correlated with
regional GDP; and (4) a north-to-south pattern of increasing
prevalence was observed.

This study was based on a large and representative
sample of all regions of Spain and is one of the first country-
wide population studies of visual impairment and blindness
in a high-income country. The exceptionally large data
set allowed us to overcome some of the limitations of
previous research by stratifying the analysis by sex,
considering near and distance visual impairment separately,
and controlling for the potential differences in age and
individual socioeconomic position between regions.

These results confirm our hypotheses that blindness and
visual impairment were more frequent in the poorer regions
(mainly located in south of Spain) and among women, even
after adjusting for educational level and age.

This study reveals that regional inequalities in visual
impairment and blindness are not accounted for by age or
individual socioeconomic position. However, other indi-
vidual factors, such as diabetes and smoking, the prevalence
of which varies between regions, also could explain our
findings. A number of potential contextual factors may be
important, such as differential levels of regional economic
development, rural environment, quality of eye care
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Table 3. Crude Prevalence, Odds Ratios (ORs), Adjusted Odds Ratios (aORs), and 95% Confidence Intervals (CIs) of Near Visual
Impairment for Region Stratified by Sex: Survey on Disability, Personal Autonomy, and Dependency Situations 2008

Men (n [ 103 093) Women (n [ 110 533)

% OR (95% CI) aOR1 (95% CI) aOR2 (95% CI) % OR (95% CI) aOR1 (95% CI) aOR2 (95% CI)

Total 1.36 2.40
Andalusia 1.61 1.33 (1.17e1.50)z 1.57 (1.38e1.78)z 1.46 (1.28e1.66)z 2.90 1.41 (1.29e1.55)z 1.67 (1.52e1.84)z 1.54 (1.39e1.69)z

Aragon 1.13 0.92 (0.72e1.19) 0.75 (0.58e0.97)* 0.76 (0.58e0.98)* 1.83 0.89 (0.73e1.08) 0.73 (0.60e0.90)y 0.76 (0.62e0.92)y

Principality
of Asturias

1.27 1.04 (0.72e1.50) 0.85 (0.59e1.23) 0.90 (0.62e1.31) 2.50 1.22 (0.95e1.56) 0.97 (0.75e1.25) 1.03 (0.79e1.33)

Balearic Islands 1.03 0.84 (0.55e1.28) 0.88 (0.57e1.35) 0.88 (0.57e1.34) 1.41 0.68 (0.48e0.95)* 0.67 (0.47e0.94)* 0.68 (0.48e0.96)*
Canary Islands 0.90 0.73 (0.54e1.01) 0.97 (0.71e1.34) 0.91 (0.66e1.25) 1.36 0.66 (0.51e0.84)y 0.87 (0.68e1.12) 0.82 (0.64e1.05)
Cantabria 0.57 0.47 (0.26e0.84)* 0.38 (0.21e0.68)y 0.41 (0.23e0.75)y 1.49 0.72 (0.50e1.03) 0.56 (0.39e0.81)y 0.61 (0.42e0.87)y

Castile and León 1.36 1.12 (0.95e1.32) 0.91 (0.77e1.08) 0.94 (0.80e1.12) 2.43 1.18 (1.05e1.33)y 0.98 (0.86e1.11) 1.04 (0.91e1.18)
CastileeLa

Mancha
1.60 1.32 (1.09e1.59)y 1.23 (1.01e1.49)* 1.10 (0.90e1.33) 2.92 1.43 (1.24e1.65)z 1.43 (1.23e1.65)z 1.30 (1.12e1.51)z

Catalonia 1.00 0.81 (0.66e1.00) 0.82 (0.66e1.00) 0.82 (0.67e1.01) 2.00 0.97 (0.84e1.12) 0.97 (0.83e1.12) 0.97 (0.84e1.13)
Valencian

Community
1.58 1.30 (1.08e1.57)y 1.39 (1.15e1.69)y 1.41 (1.16e1.72)z 2.38 1.16 (1.00e1.34) 1.26 (1.08e1.47)y 1.27 (1.08e1.48)y

Extremadura 2.05 1.69 (1.32e2.17)z 1.61 (1.25e2.06)z 1.42 (1.10e1.83)y 4.35 2.16 (1.82e2.55)z 2.14 (1.80e2.56)z 1.93 (1.62e2.31)z

Galicia 1.65 1.36 (1.13e1.65)y 1.07 (0.88e1.30) 1.05 (0.87e1.28) 3.13 1.53 (1.34e1.75)z 1.15 (1.00e1.33)* 1.14 (0.99e1.31)
Community of

Madrid
1.01 0.83 (0.65e1.07) 0.96 (0.75e1.25) 1.07 (0.83e1.39) 1.82 0.88 (0.73e1.05) 1.01 (0.84e1.21) 1.09 (0.90e1.31)

Region of Murcia 1.77 1.46 (1.10e1.93)y 1.70 (1.28e2.27)z 1.64 (1.23e2.19)y 2.27 1.10 (0.87e1.39) 1.26 (0.99e1.61) 1.20 (0.94e1.53)
Chartered

Community of
Navarre

0.71 0.58 (0.39e0.86)y 0.54 (0.36e0.80)y 0.57 (0.38e0.85)y 1.51 0.73 (0.55e0.96)* 0.70 (0.53e0.92)* 0.76 (0.58e1.01)

Basque Country 0.97 0.79 (0.60e1.05) 0.78 (0.58e1.03) 0.85 (0.64e1.14) 1.76 0.85 (0.69e1.04) 0.81 (0.66e1.00) 0.88 (0.72e1.09)
La Rioja 1.35 1.11 (0.73e1.67) 1.16 (0.76e1.77) 1.18 (0.77e1.79) 1.26 0.60 (0.40e0.92)* 0.59 (0.39e0.91)* 0.62 (0.40e0.95)*
Ceuta and Melilla 1.49 1.22 (0.78e1.91) 1.79 (1.14e2.82)* 1.71 (1.09e2.70)y 1.87 0.90 (0.62e1.32) 1.43 (0.97e2.12) 1.24 (0.84e1.84)

aOR1 ¼ OR adjusted by age; aOR2 ¼ OR adjusted by age and educational level.
*P< 0.05.
yP< 0.01.
zP< 0.001.
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services, diabetes, ultraviolet light exposure, and gender
inequalities in diagnostic and therapeutic health care efforts.

Eye Care Services

The Spanish health care system provides universal coverage
for ocular procedures, theoretically with similar benefits
between regions. However, budgets and regional public
health policies are the responsibility of the regional
governments and may be influenced by regional differences
in GDP per capita. These factors may drive regional
differences in the prevalence of blindness and visual
impairment in the following 3 main ways.

First, regional differences in the prevalence of undiag-
nosed visual impairment could partly explain the inequal-
ities observed. In our sample, there was a high proportion of
visually impaired (48%) and blind people (33%) who
reported not having been diagnosed with any of the 6 most
prevalent causes of visual impairment (i.e., cataract, diabetic
retinopathy, glaucoma, age-related macular degeneration,
myopia magna, and retinitis pigmentosa). The prevalence of
this lack of diagnosis was found to follow a pattern similar
to the prevalence of visual impairment and blindness
observed among regions (results not shown). Furthermore,
there was an inverse correlation between the regional
prevalence observed in our study and the rates of ocular
412
diagnosis within the public health system based on data
from the ministry of health, suggesting differences in the
effectiveness of eye care services between regions; alterna-
tively, there may be regional differences in how efficiently
decreased vision or other pathologies are detected in
individuals.25

Second, differences between diagnosis and treatment also
could partly explain the observed regional inequalities, as
suggested by the lack of correlation between
regional rates of cataract diagnosis and surgery (rmen¼0.048,
rwomen¼0.011, data for 2007). This finding suggests not
only regional differences in detecting ocular diseases but
also differences in access to treatment when detected. The
greatest differences between rates of diagnosis and treatment
were observed in the richest regions, suggesting the use of
private substitutive services. This would be expected to
create inequalities related to individuals’ ability to pay for
services, which would differ between regions as a function
of GDP per capita.

Third, these regional inequalities could be related to the
length of waiting lists for cataract surgery and outpatient
ophthalmology visits because these have the longest waiting
lists and the greatest number of waiting days of all surgeries
and outpatient clinics in Spain.26 The average number of
people waiting for cataract surgery in Spain in 2010 was
1.51 persons per 1000 inhabitants, with a waiting time of



Table 4. Crude Prevalence, Odds Ratios (ORs), Adjusted Odds Ratios (aORs), and 95% Confidence Intervals (CIs) of Distance Visual
Impairment for Region Stratified by Sex: Survey on Disability, Personal Autonomy, and Dependency Situations 2008

Men (n [ 103 093) Women (n [ 110 533)

% OR (95% CI) aOR1 (95% CI) aOR2 (95% CI) % OR (95% CI) aOR1 (95% CI) aOR2 (95% CI)

Total 1.40 2.34
Andalusia 1.52 1.16 (1.02e1.31)* 1.35 (1.19e1.53)z 1.26 (1.10e1.43)y 2.81 1.35 (1.23e1.48)z 1.58 (1.44e1.74)z 1.44 (1.30e1.58)z

Aragon 1.29 0.98 (0.77e1.24) 0.81 (0.64e1.03) 0.82 (0.64e1.04) 2.04 0.97 (0.81e1.17) 0.81 (0.67e0.98)* 0.85 (0.70e1.03)
Principality of Asturias 1.04 0.78 (0.52e1.17) 0.64 (0.43e0.96)* 0.68 (0.45e1.02) 2.41 1.16 (0.90e1.49) 0.92 (0.71e1.20) 0.99 (0.76e1.29)
Balearic Islands 0.92 0.70 (0.45e1.09) 0.72 (0.43e1.13) 0.72 (0.46e1.13) 1.64 0.78 (0.57e1.07) 0.77 (0.56e1.07) 0.79 (0.57e1.09)
Canary Islands 1.02 0.77 (0.57e1.04) 1.00 (0.74e1.35) 0.94 (0.70e1.27) 1.18 0.56 (0.43e0.73)z 0.74 (0.56e0.96)* 0.69 (0.52e0.90)*
Cantabria 1.38 1.04 (0.71e1.54) 0.87 (0.59e1.28) 0.94 (0.64e1.40) 1.71 0.81 (0.58e1.13) 0.64 (0.46e0.91)* 0.70 (0.50e0.99)*
Castile and León 1.63 1.24 (1.07e1.44)y 1.03 (0.88e1.20) 1.06 (0.91e1.24) 2.54 1.22 (1.08e1.37)y 1.01 (0.90e1.15) 1.09 (0.96e1.23)
CastileeLa Mancha 1.77 1.35 (1.12e1.61)y 1.26 (1.05e1.52)* 1.14 (0.95e1.38) 2.99 1.44 (1.26e1.66)z 1.44 (1.25e1.66)z 1.31 (1.14e1.52)z

Catalonia 0.86 0.65 (0.52e0.81)z 0.65 (0.52e0.81)z 0.65 (0.52e0.81)z 1.86 0.89 (0.77e1.03) 0.88 (0.76e1.02) 0.89 (0.76e1.03)
Valencian Community 1.36 1.03 (0.84e1.26) 1.09 (0.89e1.34) 1.10 (0.90e1.35) 2.29 1.10 (0.94e1.27) 1.19 (1.02e1.39)* 1.19 (1.01e1.39)*
Extremadura 1.92 1.46 (1.14e1.88)y 1.38 (1.07e1.79)* 1.22 (0.94e1.58) 3.71 1.80 (1.51e2.16)z 1.76 (1.46e2.12)z 1.57 (1.30e1.89)z

Galicia 1.61 1.22 (1.01e1.48)* 0.97 (0.80e1.18) 0.96 (0.79e1.16) 2.63 1.26 (1.09e1.46)y 0.94 (0.82e1.10) 0.94 (0.81e1.09)
Community of Madrid 1.15 0.87 (0.69e1.10) 1.00 (0.79e1.28) 1.12 (0.88e1.43) 1.67 0.79 (0.66e0.95)* 0.90 (0.75e1.09) 0.97 (0.80e1.18)
Region of Murcia 2.02 1.54 (1.19e2.01)y 1.80 (1.38e2.35)z 1.73 (1.33e2.27)z 2.61 1.25 (1.00e1.56)* 1.44 (1.15e1.81)y 1.36 (1.08e1.71)y

Chartered Community
of Navarre

1.02 0.77 (0.55e1.08) 0.72 (0.51e1.00) 0.76 (0.54e1.06) 1.51 0.72 (0.55e0.94)* 0.69 (0.52e0.91)y 0.76 (0.57e1.00)

Basque Country 1.20 0.90 (0.70e1.18) 0.89 (0.69e1.15) 0.97 (0.75e1.26) 1.81 0.86 (0.71e1.06) 0.83 (0.68e1.02) 0.91 (0.74e1.12)
La Rioja 0.77 0.58 (0.34e1.00)* 0.60 (0.35e1.03) 0.61 (0.35e1.05) 1.38 0.66 (0.44e0.98)* 0.65 (0.43e0.97)* 0.68 (0.45e1.02)
Ceuta and Melilla 2.40 1.84 (1.29e2.62)y 2.65 (1.84e3.82)z 2.53 (1.76e3.64)z 2.47 1.18 (0.85e1.65) 1.89 (1.34e2.66)z 1.59 (1.12e2.24)y

aOR1 ¼ OR adjusted by age; aOR2 ¼ OR adjusted by age and educational level.
*P< 0.05.
yP< 0.01.
zP< 0.001.
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60 days.25 The consequences of long waiting times for
patients with cataract are vision loss, reduced quality of
life, and increased risk of falls.27 In our sample, we
observed a considerable proportion of visually impaired
(47%) and blind (38%) individuals with diagnosed but
presumably untreated cataracts, and these individuals were
distributed in a manner consistent with regional patterns of
observed prevalence (data not shown).
Figure 1. Age-standardized prevalence of any visual impairment for men an
Disability, Personal Autonomy, and Dependency Situations 2008.
Lower rates of practicing ophthalmologists were associated
with a higher prevalence of visual impairment in France16 and
lower rates of low vision services providers in the United
Kingdom. However, no correlation was observed in this
study between the prevalence of visual impairment and the
rates of affiliated ophthalmologists (rmen¼�0.062, P ¼
0.807; rwomen¼0.018, P ¼ 0.943),28 optometrists
(rmen¼0.193, P ¼ 0.443; rwomen¼0.055, P ¼ 0.830), or
d women in the autonomous communities of Spain from the Survey on
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Figure 2. Annual gross domestic product (in Euros) per capita.
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private optical stores (rmen¼0.199, P< 0.428; rwomen¼0.106,
P ¼ 0.674) per region.28

Rural environment has been associated with visual impair-
ment in low-income countries.9,29 However, among women,
we observed an unexpected independent protective as-
sociation between living in a rural environment (municipal-
ities with <10000 inhabitants) and near (ORmen¼0.93,
ORwomen¼0.86 [P<0.01]) and distance visual impairment
(ORmen¼1.00, ORwomen¼0.82 [P<0.001]) but not blindness
(ORmen¼0.78, ORwomen¼1.01). More work is required to
better understand these results.

Diabetes

Diabetes in Spain is associated with lower socioeconomic
status and is more prevalent among women30 and in southern
regions.31 It is also associated with eye diseases, such as
diabetic retinopathy,32 cataract,33 and less consistently with
glaucoma,34 all of which are diseases that cause visual
impairment and blindness. Thus, the regional difference in
the prevalence of visual impairment observed in this study
may be partly accounted for by regional differences in the
prevalence of diabetes. Inequalities in the prevalence of
diabetes could be related to diet, which is influenced by
social and cultural factors and which varies greatly between
regions. Diabetes risk also is associated with socioeconomic
position, which also varies between the regions of Spain.

Ultraviolet Light Exposure

The south of Spain has higher ultraviolet light exposure,35

a factor associated with the incidence of cataract that
could contribute to the higher prevalence of visual
impairment observed in these regions.36 Also, the south of
Spain is more rural and individuals working in the rural
sector have been found to be generally more exposed to
ultraviolet light and to have a higher risk of cataract.37

Gender Inequalities

Therapeutic Effort. Less intense therapeutic effort among
women could partly explain the consistently higher preva-
lence of blindness and visual impairment observed among
them, which would be consistent with previous observations.
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Lower diagnostic and therapeutic effort in women38 was
reported for transplants,39 aggressiveness of treatments,
emergency care, and pharmaceutical spending not only in
Spain40 but also in other developed countries, such as the
United States,38,39 the United Kingdom, and Canada.39,40

In 2007, official regional rates of cataract diagnosis within
the public system were higher than rates of cataract surgery,
as mentioned earlier. Moreover, the disparity between diag-
nosis and rates of surgery was higher among women than
men, suggesting that more women were awaiting cataract
surgery, possibly resulting in lower therapeutic effort. Our
results also showed that the percentage of cataract diagnoses
among visually impaired and blind individuals was higher
among women (50.8% and 40.3%, respectively) than among
men (39.1% and 34.9%, respectively), although this obser-
vation may be accounted for by age.

Individual Income. In Spain, as in other developed
countries, women have a substantially lower level of income
than men.41 The long waiting lists for cataract surgery and
outpatient ophthalmology visits described could encourage
the use of private services that would create inequalities
related to individuals’ ability to pay, which differs
between the sexes.
Study Limitations

The cross-sectional design of the survey precluded the
analysis of internal migration patterns or population changes
over the time. However, internal migration between the
regions of Spain is uncommon (2.8% of the Spanish pop-
ulation in 2007). This migration often takes place from
small to big cities (e.g., Madrid in the region of Madrid or
Barcelona in Catalonia) or from the south to the north of the
country. The fact that individuals who migrate tend to be
healthier could contribute to the pattern of lower prevalence
observed in the northern regions. The current economic
crisis has a direct influence on these patterns, with reports of
unusual internal migration effects for the year 2007, such as
population loss from big cities such as Madrid or from the
region of Catalonia.42

Although subjects were asked to consider their level of
vision “even when wearing spectacles or contact lenses,”
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responses could include uncorrected refractive errors, which
is the most important cause of visual impairment world-
wide.1 Such biases could not be detected, measured, or
corrected because clinical examinations were not
conducted. Nonetheless, previous studies support the
validity of self-reported data on visual impairment when
compared with visual acuity measurements.20,27,28

In conclusion, we observed strong regional and gender
inequalities in visual impairment in Spain. The prevalence of
blindnesswas significantly negatively correlatedwith regional
GDP, which could be related to differences in the quality of
eye care services and the prevalence of diabetes. Rates of
undiagnosed visual impairment and untreated diagnoses were
correlated with the regional inequalities in the prevalence of
visual impairment, which may be partly explained by the
length of waiting lists for cataract surgery and outpatient
ophthalmology visits within the public health system.
Differences in ultraviolet light exposure also could be asso-
ciated with these regional prevalence patterns. Lower thera-
peutic effort and lower income could be associated with the
observation of consistently higher prevalence among women.

These results highlight where policies could make
a difference in the prevalence of visual impairment and
blindness and reduce regional and gender inequalities
related to health care access. Moreover, health information
systems should be improved to monitor social inequalities in
visual impairment and blindness. More research needs to be
carried out in the directions this study has proposed because
the reasons for gender inequalities and the role of socio-
economic factors in the prevalence of blindness and visual
impairment remain unclear. Finally, steps should be taken to
sensitize health professionals to prevent gender inequalities
in the diagnosis and therapeutic effort of eye diseases.
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