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Summary

The aim of this thesis is to explore geographic, socioeconomic position,
and gender inequalities in the prevalence of visual impairment and
blindness. The thesis includes 3 papers that address each of these
dimensions of inequality. Data were obtained from the 2008 Spanish
Survey on “Disability, Personal Autonomy and Dependency Situations”.
The results of these studies suggest that there are regional, gender and
socioeconomic inequalities in the prevalence of visual impairment in
Spain. This study improves our understanding of these inequalities, and
shows for the first time that the higher prevalence of visual impairment
among low-income regions, women, or individuals with low
socioeconomic status is associated with specific eye diseases that are
related to unmet need for eye care beyond the patient’s control. Policies to
improve the quality of services, reduce inequalities in the therapeutic and

diagnostic effort and the role of traditional masculinity are recommended.
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Resum

L'objectiu de la tesi és explorar les desigualtats geografiques, de génere i
de posicio socioeconomica en la prevalenca de la discapacitat visual i
ceguesa. La tesi consta de 3 articles que analitzen cadascuna de les
dimensions de desigualtat considerades. Les dades s’obtenen de I'Enquesta
Espanyola de 2008 sobre "Discapacitat, Autonomia personal i situacions
de dependéncia” i mostren que existeixen desigualtats regionals, de génere
i socioeconomics en la prevalenca de discapacitat visual a Espanya. Aquest
estudi millora comprensié d’aquestes desigualtats i mostra que la major
prevalenca de discapacitat visual en les regions de baixos ingressos, les
dones o les persones amb baix nivell socioeconomic esta associada amb
determinades patologies oculars relacionades amb necessitats no cobertes
fora del control del pacient. Es recomana la implementacié de politiques
per millorarla qualitat dels serveis, reduir les desigualtats en I'esforg
terapéutic i de diagnostic i en el paper la masculinitat tradicional

hegemonica.
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Preface

This thesis combines knowledge about eye care in under-served population
groups that we have acquired through our work at the UNESCO Chair on
Visual Health and Development, and in several non-profit associations
focused on blindness, as well through my work as an activist against
inequalities and my political commitment to social movements. The
experience of working in the refugee camps in Bosnia in 1995, where we
dealt with the survivors of the Srebrenica massacre, completely changed
our lives and our commitment to the fight against injustice. The following
year Laura Guisasola and 20 optometry students and professors started
working on solidarity projects that are still running today. In all these years
we have found that blindness is not just a biological disease, but an
important facet of poverty in many parts of the world, including Catalunya.
Visual impairment is most often due just to a lack of transportation or
inability to pay for a pair of glasses or outpatient surgery. It is also most
often simply a consequence of shortcomings in the national health system.
Twenty years on, and after years of work on international projects, we
joined the International Agency for the Prevention of Blindness initiative
(IAPB). As a university network, we become part of the research team

while simultaneously improving our research skills through the Masters in



Public Health at Universitat Pompeu Fabra (UPF). During this time we
realized that the global effort to measure visual health and blindness,
supported by the IAPB and the World Health Organization, was not taking
any kind of inequality into account. This effort simply measured the
prevalence of blindness in various countries without considering the
influence of socioeconomic position, sex or region during sample selection
or in the analysis. Given our experience working in impoverished
populations and the clearly important role of poverty in risk of blindness,
we found it hard to understand that something so important as
socioeconomic position was not being considered in the most commonly-
used protocols and policy decisions. This problem became even more
apparent when we became involved in organizing World Sight Day (2009),
which was dedicated to gender inequalities. The international visual health
community was well aware of the fact that women account for about two
thirds of blindness worldwide, but the lack of published research on gender
inequalities prevented us even from describing the mechanisms involved,
and we were only been able to publish a compilation of case reports from
around the world. In our local setting, data on visual impairment or

blindness were available from national health surveys but had never been



analyzed; this gave us a compelling opportunity to improve the state of
research in this area.

It was also necessary to fill the knowledge gap and give the international
community a strong reminder to never again omit the issue of inequality
from protocols and policies on visual health. This thesis also seeks to
overcome the preconception that the study of inequalities is the remit of
non-profit organizations working for the poor, but rather is everyone’s
business. These studies can produce quality research outcomes, orient
government planning, and improve professional performance. For these
reasons, | present this thesis not only with personal satisfaction, but also as

the resolution of a personal commitment to health and equality.
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1 Introduction
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1.1 Social determinants of health inequalities:
concepts, causes and effects

Social inequalities in health are those unfair, systematic and socially
produced differences (1) in the health of a population when stratified
according to their position in the hierarchy of power. In consequence, most

of those inequalities are unnecessary, avoidable and intolerable (2).

The accumulation of resources and power in the richest countries,
restricted economic elites (3), and the perpetuation of the power and
resources among men versus women produces an unequal distribution of
damaging experiences that lead to worse health among the poor and among
women, and a social gradient in health within and between countries (4).
The conceptual framework developed by the Spanish Commission to
Reduce Social Inequalities in Health highlights various spheres of social
determinants that contribute to health inequalities. These can be structural
determinants such as socioeconomic, cultural and political context, and can
determine different groups’ exposure to intermediate factors or
determinants such as material resources, social and cultural capital (5),
behavioral, occupational, and psychosocial factors, and health services.
Health care systems are one of the main intermediate health determinants

that interact with structural determinants, such as level of development of
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social policies, which determine differences in access to, and quality and
effectiveness of health systems between men and women, and between
social classes and regions. These inequalities result in differences in

people’s health (4).

The world's current level of wealth would permit an equitable distribution
of resources without compromising quality of life (6), and an equitable
distribution of this wealth may produce even better results than medical
advances (7). In this sense, the inequality we observe in almost all
countries in the world cannot be justified by the argument that there is
insufficient wealth. However, in the context of the current economic crisis,

inequalities are increasing significantly.

1.2 Health inequalities and inequality dimensions

Health inequalities are an important focus in the study of inequality and
the defense of human rights because, as it was said by Frank Dobson, who
was the British Secretary of State for Health, “There is no more serious
inequality than knowing that you’ll die sooner because you’re badly off”
(8,9). The Commission on Reducing Social Inequalities in Health in Spain
identifies the following dimensions of inequality: age, ethnicity, social

status, gender and territory; this thesis focuses on the last three of these
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dimensions (see section 1.2.1 to 1.2.3). Those dimensions are linked to
discrimination related to power, prestige, and access to resources (10).
Social determinants affects people’s health differently regarding these
inequality dimensions. The study of health inequalities allows us firstly to
measure violation of the human right to health and freedom from
discrimination, and secondly to determine strategies for reducing excess
mortality, disability and morbidity in vulnerable groups. It is essential to
understand the mechanisms and social determinants involved, since
inequalities are socially produced and therefore not fixed or unavoidable

but amenable to alteration (1).

1.2.1 Geographic inequalities

Geographic inequalities in health can be observed both between high-
income countries and between regions within those countries. For
example, life expectancy at birth in the world’s richest countries, which
have more effective and efficient welfare states, was 38 years higher in
2012 than in the most impoverished ones (11), and infant mortality rates
varied from 2 to 114 per 1000 live births (12). Even in Europe, we observe
significant differences in health between countries with more distributive
policies (13). The reasons why people in one area are markedly less healthy

than those in another area may be driven by a combination of individual



Introduccio

and contextual factors. There are important differences in policy
implications for situations where geographical inequalities are related to a
higher proportion of individuals who are at greater risk of illness, or where
some contextual feature increases disease risk. Current evidence suggests
that both compositional and contextual factors play key roles in
determining inequalities in health outcomes between areas, population
groups, or individuals (14). The differential distribution of age and
socioeconomic position between areas could partially account for these
inequalities, since these factors are associated with risk of health outcomes.
However, territorial contextual factors, such as regional income, level of
development, regional policies or quality of services could also be
important.

In Spain, excess mortality in more deprived areas accounts for ~35,000
deaths per year (15). People living in the south of Spain report poorer self-
perceived health status than those living in other regions (16). These
differences may be associated with exposure to individual risk factors,
such as diabetes, glycemic diet (17,18), smoking, and hypertension (19),
as well as to contextual regional variations, such as cultural differences in
diet. The Spanish health care system provides universal coverage, with

similar benefits across regions, in theory. However, budgets and regional
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public health policies are the responsibility of regional governments, and

may influence the regional differences observed.

1.2.2 Gender inequalities

Gender inequalities are, along with socioeconomic inequalities, the most
important determinants of inequality in health and access to healthcare
(20). Health differences between men and women are intrinsically linked
to a combination of factors that make us different from biology and
unequal due to social factors (21). As a result, women generally have
poorer health and greater disability than men, and men have a lower life
expectancy (4). The traditional social model of hegemonic masculinity
conditions men to exercise self-control, be active and strong, endure pain,
and not seek help (22,23). This social model is also associated with risk
behaviors that are linked to men’s lower life expectancy, including:
difficulty in admitting that they have symptoms of body alarm, postponing
to react when they feel discomfort as it is experienced as an uncontrollable
threat of his body, delayed attendance at health services because it is
perceived as a failure of self-sufficiency, and poor adherence to treatment

(24-26).



Introduccio

Although women account for 59.8% of disabled people in Spain, and
generally have a higher prevalence of disease (27), men live almost five
years less than women, on average (28). Exposure to major risk factors for
health, such as obesity, alcohol consumption and smoking, is higher among
men (29) and could be associated with the observed gender inequalities.
Considering gender as a social construct that influences behavior, roles and
interactions between men and women (30), cultural factors, such as
discrimination against women or sexism and attributed social roles (20),
have important implications for population health. Less intense diagnostic
and therapeutic effort among women is observed for organ transplants
(31,32) and emergency treatments (33) in high-income countries, as well
as for hospital utilization, treatment and pharmaceutical spending in Spain
(34). For example, although women have poorer health and greater
disability than men (4), they are generally prescribed cheaper treatments
and less medication (34). In contrast, men are less likely to attend health
care services, and have higher rates of premature death linked to the
inhibition of weakness or emotional expressiveness that influence the
perception of symptoms and the development of dangerous behaviors (35).
While there are differences in the prevalence of illness and risk factors

between men and women, the gender perspective is not broadly
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incorporated into health research, and consequently is not frequently

considered in health planning (20).

1.2.3 Socioeconomic inequalities

There is extensive and consistent evidence on the existence and impact of
social inequalities on health. Individuals with lower socioeconomic
position in the society have poorer health status, greater disability, and
shorter life expectancy than more advantaged socioeconomic groups (4) in
both sexes, although via different mechanisms (36). Socioeconomic
inequalities account for more excess mortality and morbidity than any
other known risk factor (7,37,38). These differences not only occur
between the extremes of the social spectrum, but also across a social
gradient, with health outcomes gradually worsening with decreasing
relative socioeconomic status regarding their position in the whole society
(39). For example, a higher incidence of cancer is observed among
individuals with low socioeconomic status in Spain but only associated
with increasing risk of mortality among men. The incidence of perinatal
mortality and cardiovascular disease is also higher among low
socioeconomic status population (20).

Socioeconomic inequalities could be the result of differences in disease

incidence or they can operate through different mechanisms in different
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socioeconomic strata, including differences in help-seeking behavior
related to attitudinal and cultural factors between individuals and societies,
barriers to health care access related to policies and structural factors (4),
and lower diagnosis and treatment effort related to professionals’ attitudes.
This can result in delayed diagnosis and treatment in disadvantaged
socioeconomic groups (40). Individuals with low socioeconomic status
experience barriers to health care, including economic barriers, resulting
in lower attendance to health care (40). Lower educational level is also
related to difficulties in identifying symptoms and less awareness of
disease, which could also result in lower attendance (41). Low
socioeconomic status is also associated with greater exposure risk factors
for mortality, such as smoking and hypertension, considered intermediate
determinants. A more developed welfare state could reduce the
socioeconomic inequalities by providing more egalitarian access to health
services and reducing exposure to risk factors. For example, while
differences in mortality rates between socioeconomic groups are 691
excess of deaths per 100.000 women and 1679 for men in Estonia, in

Sweden decreased to 258 and 418 respectively (42).

10
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1.3 Visual impairment and blindness
Blindness and low vision are widely recognized as a global public health

problem and as important causes of impairment (43,44). The global cost
of visual impairment is estimated to be about $3 trillion, and this burden is
expected to increase by approximately 20% in the next 10 years (45). In
2010, it is estimated that there were 32.4 million blind people worldwide
and 191 million with moderate or severe visual impairment (46). The
estimated global prevalence of visual impairment, poor vision and
blindness is 4.2%, 3.6% and 0.6%, respectively (47), making it the sixth
leading cause of disability worldwide (48). However, it is estimated that
up to 80% of blindness and 85% of visual impairment is avoidable (49),
and treatment is considered to be one of the most cost-effective

interventions (50,51).

1.3.1 Clinical characteristics of blindness, visual impairment
and related eye diseases

Blindness is defined clinically as a visual acuity (VA) in the best eye, and
with correction, of <3/60 and visual impairment as <6/18 and >3/60, or the
equivalent in visual field loss. Visual impairment is also subcategorized as
moderate (VA <6/18-6/60) or severe (VA <6/60-3/60), according to the

International Classification of Diseases 10th Revision (ICD-10) (52).

11
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A 2010 study in high-income countries in Western Europe found that
blindness or visual impairment was associated with eye diseases or
conditions such as macular degeneration (16.1%), uncorrected refractive
error (14.0%), cataract (13.8%), glaucoma (10.6%), and diabetic
retinopathy (4.2%), with unidentified or other causes also important
(41.4%) among the visually impaired. This distribution was similar to that
observed in other high-income regions, and also to results for Europe from
20 years ago, the only difference being a decrease in the prevalence of
cataract (19.2%), and an increase in the prevalence of unidentified or other

causes (37.4%) (53).

1.3.2 Risk factors, diagnose and treatment of eye diseases

The type and complexity of prevention, diagnosis and treatment of eye
diseases related to visual impairment are important factors for
understanding the mechanism involved in inequalities in prevalence. Only
cataract and uncorrected refractive errors are considered avoidable or
treatable causes of visual impairment (54). The distributions of risk factors
associated with eye diseases and conditions, such as diabetes,
hypertension, exposure to UV light, smoking and diet, differ between
sexes, socioeconomic status individuals and regions, and may contribute

to the differences in incidence of visual impairment between these groups.

12
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Age-related Macular Degeneration (AMD), characterized by damage to
the macula and loss of central vision, is the leading causes of visual
impairment in Europe. Early detection of this disease is difficult, as it is
asymptomatic in the early and intermediate stages, and can only be
detected by a comprehensive dilated eye exam. There is currently no
treatment for AMD, although vitamin supplements can delay the
progression of the disease and injections the progression of
neovascularization. The main risk factors associated with AMD are age,
smoking (55), cholesterol, body mass index (56) and diabetes (57).
Refractive error is caused by inadequate power of ocular diopters or axial
length of the eye, resulting in blurring at the retina and decreased visual
acuity. It can be detected using a visual acuity test, diagnosed using a
refraction test, and easily corrected using glasses or contact lenses (58).
Cataract is a clouding of the eye lens that can be easily detected using a
visual acuity test and a slit lamp. It can be effectively treated with surgery
to remove the cloudy lens and replace it with an artificial lens. The main
risk factors associated with cataract are age, exposure to ultraviolet light
(59,60) and diabetes (61,62).

Glaucoma is an optic nerve damage commonly associated with excess of

eye pressure. It causes loss of peripheral vision in advanced stages, and

13
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over time, central vision may diminish until no vision remains. Some types
of glaucoma are asymptomatic, and regular eye care visits are key for early
detection, and prevention of vision loss. This disease is incurable, but can
be treated early with pressure-lowering eye drops or laser trabeculoplasty
to drain the fluid from the eye. Risk factors associated with glaucoma are
elevated internal eye pressure, age and some ethnicities.

Diabetic retinopathy causes damage to the blood vessels in the retina
among people with diabetes, and can lead to bilateral loss of vision in the
latter stages of the disease. The disease is typically asymptomatic in its
early stages and usually painless. A routine of comprehensive dilated eye
exams at least once a year among diabetic patients is important for an early
detection. Diabetic retinopathy is incurable, although progression can be
prevented by closely monitoring blood levels of sugar and cholesterol, and
of blood pressure. Advanced stages can be treated with retinal laser surgery
to shrink the abnormal blood vessels, and vitrectomy to remove blood.
Risk factors associated with diabetic retinopathy include diet, blood
pressure and smoking (57,61).

Other and less frequent causes of visual impairment in Spain include

magna myopia and retinitis pigmentosa (63).

14



Introduccio

Some of the studies report unidentified eye that can be whether related to

other uncommon eye diseases or to non-diagnosed eye diseases.

1.3.3 The eye-care system in Spain

The Spanish Health Care System predominantly operates in the public
sector and provides universal coverage (excluding non-regularized
immigrants). It is funded by taxes and provision is free of charge, excepting
for pharmaceuticals. While Spain has relatively low health expenditure
(8.5% of GDP) compared to other high-income countries (15.6% of GDP
in United States), health outcomes such as life expectancy are higher (83
years in Spain compared to 79 in the US (11)). Health competencies are
the responsibility of the 17th regional autonomous governments, although
the national Ministry of Health and Social Policy (MSPS) holds authority
over certain strategic areas. The National Health System was founded by
Franco’s dictatorial government and was primarily, and still remains, more
focused on treatment than prevention, from more of a welfare or charity

for the underserved population than a welfare state perspective (13).

The Spanish National Health System offers free and universal eye care
services for the diagnosis and treatment of eye disease, except for
compensation for refractive errors. However, quality barriers among the

ophthalmic services are observed as of all surgeries and outpatient clinics

15
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in Spain, cataract surgery and outpatient ophthalmology visits have the
longest waiting lists and the highest number of waiting days (64), and
patients are generally more willing to pay for eye care services than in

other countries with a universal free eye care (65).

The eye care professionals in Spain include ophthalmologists and
optometrists, who can detect eye diseases and diagnose and treat refractive
errors. The numbers of attending eye care professionals (66) and private
eye care centers per head of population are similar to those in other high-
income countries, although there are regional differences within regions of
Spain (67). Lower rates of practicing ophthalmologists in France (68) and
of vision services providers in the United Kingdom (69) have been found
to be associated with higher prevalence of visual impairment; this could

give rise to regional inequalities in Spain, if present.

Less intense therapeutic effort is observed among women in Spain, in
terms of hospital utilization, treatment and pharmaceutical spending (34).
The outcomes of cataract surgery conducted within the Spanish National
Health Service are less favorable among low educational level groups (70),
suggesting lower therapeutic effort in socioeconomically disadvantaged

groups.
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1.4 Inequalities in blindness and visual impairment
While there is consistent and abundant evidence regarding the effect of

social determinants on people’s health (4), little is known about how social
determinants affect disability and low-mortality diseases, such as visual
impairment. For example, only 23 of the 565 studies on inequality
published between 2000 and 2011 stratify their results on the prevalence
of blindness and visual impairment according to structural social
determinants of health, such as gender, income, educational level,
employment status, social class, and ethnicity/race. Since 2011, there has
been growing interest in the relationship between inequality and blindness,
although there have been no remarkable new contributions to the field
since then. While there has generally been little research into inequalities
in blindness and visual impairment, there is some evidence of the indirect
influence of social determinants on the prevalence of blindness and visual
impairment. This evidence is summarized in the literature review
conducted during this thesis (see Annex 1) (71).

While this thesis is focused on inequalities related to region,
socioeconomic status and gender, the role of age in these three dimension
is also a substantial part of our results. There is a widely reported
association between visual impairment and age, with recent data indicating
that 63% of visually impaired and 82% of blind people are aged >50 years

17
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(47). This may be due to biological mechanisms, as eye diseases are age-
related. However, other cohort factors related to higher rates of illiteracy
in older age groups related to more precarious working conditions and
lower income to pay private substitutive eye care could also be involved.
Discrimination among the older could also explain the higher prevalence
as a lower diagnosis effort among them is observed (72,73).

The prevalence of visual impairment, blindness and related eye diseases is
associated with ethnicity, which is also an important dimension of
inequality for blindness and visual impairment (74—77). The mechanisms
underlying ethnicity-related inequalities are not well understood, and they
may be related to biological factors that produce differences in the
incidence of eye diseases as well as to differences in socioeconomic status
between ethnic groups (71). Discrimination against certain ethnic groups
could also be involved, and would create inequalities in diagnosis,
treatment, and access to health services. Since mass immigration is a
relatively recent phenomenon in Spain, and immigrant population is still
young, the ethnic dimension of inequality is not considered a priority for
this thesis, which focuses on the previously described geographic, gender
and socioeconomic dimensions of inequality, whose mechanisms remain

unclear.
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1.4.1 Geographic inequalities

Geographic inequalities can be observed on a worldwide, national and
regional scale, with 87% of visually impaired (49) and 90% of blind people
(78) living in developing countries. In 2010 some sub-regions of Africa
(WHO classification) and Asia had an age-adjusted prevalence of
blindness greater than 4% among older adults, whereas in high-income
regions, such as Western Europe, North America and Asia Pacific, the
prevalence was lower than 0.4% (46).

Geographic inequalities in the prevalence of blindness and visual
impairment not only affect low-income regions, but are also observed
among Western European countries (79), ranging from 0.2% to 0.4% for
blindness and 1.4% to 1.9% for visual impairment, and affecting 937,000
and 6,372,000 Europeans, respectively (78). These inequalities can extend
beyond national borders and are also observed between regions within both
low and high-income countries, although data are scarce and
geographically limited for high-income countries (80-84).

Geographic inequalities between regions within high-income countries
may be partly due to differential distribution of age (47) or socioeconomic
position between regions, as these dimensions are associated with risk of
visual impairment and blindness (71). Examining these factors separately,

regional differences in age structure do not seem to fully explain these
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inequalities as those persisted after adjusting for age (46). Differences in
socioeconomic position also do not seem to fully explain these inequalities,
as an independent ecological effect on regional risk of poor vision was
observed in France after adjustment for age and occupation (68). A number
of potential contextual factors may be important, such as differential levels
of regional economic development, welfare state policies, rural
environment and quality, and the availability of eye care services. There is
evidence of an ecologic effect of national income, since Gross Domestic
Product (GDP) per capita is associated with the prevalence of blindness
(85). This effect may be associated not only with the addition of the
individuals socioeconomic position but also with regional structural
determinants linked to regional economic development. For example,
studies in the UK (86) and Singapore (87) found that the level of
deprivation of neighborhoods was independently associated with low
vision after adjusting for individual socioeconomic position. There is little
evidence regarding the role that welfare state policy plays in the prevalence
of visual impairment, although this evidence does exists for other health
conditions. Budget for welfare state policies in the 5 states of Canada were
correlated with the prevalence of registered blindness (88), although

registration could be related to the availability of subsidies. Lower quality
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and availability of eye care services in the impoverished areas (89) could
partly explain the association with regional economic development, as it
was described before the prevalence of low vision was found to be
inversely correlated with the number professionals attending (68), and
number of eye care services (69).

The observed inequalities could also be explained by the known regional
variations in risk factors associated with visual impairment, such as
diabetes, exposure to ultraviolet light, hypertension, diet, obesity, and

smoking.

1.4.2 Gender inequalities

Visual impairment is generally more prevalent among women, regardless
of age (90,91), with the female/male prevalence ratio estimated to be 1.1
to 1.5 in 2010 (46). The prevalence of blindness and visual impairment is
also higher among women in high-income countries, regardless of age (92—
95), although the mechanisms that produce these gender inequalities are
not well understood. Gender inequalities could be due to gender
differences in incidence, which could be related to differential exposure to
risk factors for eye disease, such as diabetes, hypertension, and smoking,
although there is no evidence of gender differences in the incidence of

visual impairment (96,97) or ocular disease (61,98) except for AMD.
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Gender inequalities in the prevalence of visual impairment could be due to
the earlier onset of visual impairment in women and the resulting
cumulative effect, although the scarce literature does not support this
notion. For example, boys born before 25 weeks gestation are more
susceptible to visual impairment than girls (99), and blindness and visual
impairment is higher among Swedish boys (100).

Gender inequalities can operate through different mechanisms in women
and men, including access barriers to health care services (101) and lower
treatment effort (32,34,102,103) among women, and aversion to help-
seeking resulting in delayed diagnosis and treatment among men. Women
are generally more likely to use health care services (103) and have a more
effective use of eye care services than men.

A growing body of evidence from gender-specific studies highlights the
tendency among men to delay seeking help when they become ill. Social
norms regarding traditional masculinity constrain help-seeking among
men, mainly due to their attributed role of self-sufficiency and restrained
emotional expressivity, influencing their perception of symptoms and
weakness (24-26). For example, an Australian study found that women
were more likely to use optometrist services, a fact that was not explained

by incidence or barriers to access, but probably by differences in their
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attitude to when and how to seek health services (104). The main reason
given by US men with a visual impairment for not visiting an eye care
professional was that it was not necessary (105).

Delayed diagnosis and poorer prognoses for some types of visual
impairment in men may be due to their reluctance to use health care

services.

1.4.3 Socioeconomic position inequalities

Low socioeconomic status is associated with a higher prevalence of
blindness and visual impairment (74,106-108), although the mechanisms
that produce these socioeconomic inequalities are not well understood.

Socioeconomic inequalities could be the result of differences in the
incidence of eye diseases that causes the impairment, or the mechanisms
through which they operate through different according to individual or
group socioeconomic status, including via different patterns of help-
seeking behavior related to attitudes and cultural factors, access barriers to
health care services related to policies and structural factors (101), and less
intense diagnosis and treatment effort related to professionals’ attitudes,
resulting in delayed diagnosis and treatment among individuals with a

lower level of educational.
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Although information is scarce for high-income countries, a higher
incidence of visual impairment is found among individuals with lower
socioeconomic position (96) that could be related to greater exposition of
eye diseases determinants as smoking (55), obesity, diabetes (109),
physical activity (110).

In addition to incidence, other reasons for a higher prevalence may include
lack of knowledge of eye disease among low educational level, as was
found to be the case for glaucoma and AMD in Canada (111). This lack of
awareness hinders patients ability to identify symptoms and seek help, and
could also partly explain the lower frequency and later attendance at
services observed among individuals with a lower educational level who
are at risk of developing eye disease (103) or who have undiagnosed eye
disease (112).

A US study found that, after diagnosis, socioeconomic inequalities in
attendance at healthcare services persist, with individuals with lower
income or lower educational level being significantly less likely to visit
their eye care provider (113). These observations suggest that not only are
there barriers related to help-seeking behavior, but, since these patients had
already been diagnosed, there are also barriers to affordable, accessible,

and quality services. For example, economic barriers as declared as the
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main reason for not attending an eye care professional among low
educational level individuals with a visual impairment in US (105).
Contextual barriers are also relevant. For example, lack of information
about a campaign was highlighted as a contributing factor to increased
socioeconomic inequality in attendance at eye care clinics after
implementing a free examination policy in Scotland (114); in this case, the
information was mainly received by more advantaged groups. Finally,
lower diagnosis and treatment effort could partly explain the fact that the
socioeconomic gradient we observe among visually impaired individuals
who attend eye care services is similar to that among those who do not
attend these services; these inequalities would be expected to disappear as
a results of attending these services (115).

Gender inequalities might also play a role in inequalities related to
educational level, since women are observed to have a higher incidence of
visual impairment, cataract and AMD, in addition to other factors such as
the different sex patterns in help seeking behavior (24-26), higher
attendance at eye care services (104), and lower diagnosis and treatment

effort (32,34,102).
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1.5 Blindness and visual impairment in Spain
According to the National Statistics Institute, there are 979,200 visually

impaired individuals in Spain (371,400 men and 607,800 women) and
59,541 are blind, representing 2.14% and 0.13% of the Spanish population,
respectively (63). The prevalence of self-reported visual impairment in
Spain is higher than in Italy (2.1%) (79), France (2.08%) (68), Turkey
(1.9%) (116), and the WHO range reported in Western Europe (1.1-1.3%),
but lower than in Tunisia (3%) (117) and the Lebanon (3.9%) (118). The
Spanish National Organization of the Blind (ONCE), which publishes an
annual regionalized summary of the number of registered blind and
visually impaired affiliates, reported 63,461 registered visually impaired
affiliates (>18 years old) in 2007, 21% of whom were blind (119).
However, it is not possible to make inferences about the general
population, as there are known biases in registration between men and
women, pathologies, treatment availability (120), and socioeconomic
position.

Apart from official statistics, there is little information on visual
impairment and blindness in Spain, and it is not geographically
representative. The only region for which data are available is Catalonia,
where the prevalence of blindness and visual impairment is 0.1% (men,
0.1%; women, 0.2%) and 4,7% (4.1%; 5.3% in women), respectively
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(108); there are also data for the cities of Cuenca (121) or Albacete (122).
According to estimates of visual impairment from the Report on Blindness
in Spain extrapolated from data collected by the INE (not stratified by sex
or type of disability), there are geographical inequalities that could be due
to differences in the proportion of older individuals, the prevalence of
diabetes, or differences in disease registration (63).

The prevalence of visual impairment and blindness is higher among
women (108,121,122), which may be related to the higher prevalence of
diagnosed cataract and glaucoma observed in Catalunya (108). Low
socioeconomic status is also associated with visual impairment and
blindness (108,122), and could be related to co-morbidities, such as

arthritis, stroke, depression and diabetes (123).

1.6 Justification
Socioeconomic, gender and geographic inequalities in visual impairment

have been reported, although there is limited evidence for high-income
countries, and the underlying mechanisms are not well understood.

It is important to examine whether there are regional differences within the
country, and whether these may be explained by factors other than age and
individual socioeconomic position, as well as to examine gender and

socioeconomic differences, and to evaluate whether age of onset, or
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diagnosed or undiagnosed eye disease might also account for these
differences. This information is required for a better understanding of the
mechanisms that underlie inequalities in blindness and visual impairment
in high-income countries, and for instance where policies could make a
difference to improve health care access, as well as to understand the steps
that should be taken to sensitize health professionals in order to prevent

inequalities.
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Hypotheses and Objectives

2.1 Hypotheses
Our hypotheses are: first, the prevalence of blindness and visual

impairment is higher in the poorest regions of Spain, even after adjusting
for socioeconomic position and age; second, the prevalence of blindness,
visual impairment and related eye diseases is higher among women and
this is associated with a higher prevalence of diagnosed eye diseases; and
third, the prevalence of blindness, visual impairment and related eye

diseases is higher among individuals with lower socioeconomic position.

2.2 Objectives

General objective

To explore geographic, socioeconomic position and gender inequalities in

the prevalence of visual impairment and blindness.

Specific objectives

This study had three specific objectives:
First, to examine whether there are regional differences in the prevalence
of visual impairment and blindness in Spain, and to explore sex patterns

and their relationship with age and individual socioeconomic position.
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Second, to analyze gender inequalities in the prevalence of blindness and
visual impairment and to explore the role of age of onset of visual
impairment, and of diagnosed and undiagnosed eye disease.

Third, to analyze socioeconomic inequalities and explore patterns among
sexes in the prevalence of visual impairment and diagnosed and

undiagnosed eye disease among the visually impaired.
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3.1 Data
Data were obtained from the 2008 Spanish Survey on “Disability, Personal

Autonomy and Dependency Situations”, a cross-sectional survey of a
representative sample of the non-institutionalized population of Spain. The
questionnaire included self-reported information on visual impairment and
socio-demographic 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). This
exceptionally large data allows 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 potential
differences in age and individual socioeconomic position. Data were
collected through face-to-face interviews 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 surveyable, 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%; inaccessible, 0.10% (124). Once a household
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was selected, in cases where the initial attempt to contact the interviewee
failed, several additional attempts were made before replacing households
where all attempts failed. The survey methods are described elsewhere
(124). For the purpose of this study, the sample was restricted to people
aged >15 years.

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

population in 2007).

3.2 Health outcomes
3.2.1 Vision outcomes

The diagnosis of visual impairment was based on three 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 on
distance visual impairment using the question “Do you have significant

difficulty recognizing someone across the street (4 meters distance), even
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when wearing glasses or contact lenses?”. Individuals with near, distance
visual impairment or blindness in any analysis were classified as having
“some 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 compensation was collected in the
survey. The classification for blindness and visual impairment used in the
survey follows the International Classification of Impairments, Disabilities
and Handicaps (124). Self-reported visual impairment has previously been
found to be significantly correlated with decreased visual acuity (125,126),
with high sensitivity and low specificity (127), and that this correlation is
stronger among individuals with low visual acuity (<0.2). In addition,

sensitivity is higher among women (126).

3.2.2 Diagnosed and undiagnosed eye diseases

Blind or visually impaired respondents were asked the following multiple-
choice question: “Have you been diagnosed with any of the following
illnesses?” (responses included cataract, diabetic retinopathy, glaucoma,
macular and degeneration). Those who responded affirmatively were
classified as having been diagnosed with the corresponding eye disease.
Individuals who responded that they had never been diagnosed with any

of these diseases (representing 90% of blindness in Europe) (43) nor with
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myopia magna or retinitis pigmentosa were classified as having
undiagnosed eye disease. Visual impairment due to refractive error was
not evaluated in this survey, although it is the most important cause of
visual impairment worldwide (58). While subjects were asked to consider
their level of vision “even when wearing spectacles or contact lenses”,
responses could be influenced by refractive problems. Such biases could
not be detected, measured or corrected for because clinical examinations

were not conducted.

3.3 Measures of social inequalities
Region

We selected region of residence as a geographical indicator. Spain has 17
Autonomous Communities with regional governments that are responsible
for administering education, health, social and other services. The two very
similar small Autonomous Cities of Ceuta and Melilla, located in North of
Africa, were considered together as a single region.

Educational level

We used educational level as a measure of socioeconomic position
because, while it has a strong “cohort effect”, with an accumulation of
illiteracy among older individuals, the question on educational level had a

high response rate in the sample. As an individual measure of
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socioeconomic position, educational level was represented as an eight-
category variable, according to the level attained within the Spanish
education system: illiterate (unable to read or write), incomplete primary
education, complete primary school or equivalent, first stage high school
education, second stage high school education, intermediate vocational
studies, higher vocational studies, and university degree or equivalent. For
analysis of educational level (i.e. as the primary predictor variable), we
constructed a four-category variable by combining the last five categories
as “secondary or higher education”. For other analyses adjusted for
educational level, we used the complete eight-category variable.

Age

Age groups were constructed as follows: <25 (16 to 24) years, 25 to 64
years, 65 to 79 years, and >80 years.

Age of onset

To detect congenital and perinatal conditions, data were collected on the
age of onset of visual impairment, and were categorized as follows: <2

years, 3 to 24 years, 25 to 64 years, 65 to 79 years, and >80 years.

3.4 Statistical analysis
The prevalences of blindness and visual impairment were calculated for
each age group, age of onset, educational level, and region; all of these
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results were stratified by sex. The age-standardized prevalence of any
visual impairment was calculated and mapped for all regions. The
prevalence of specific eye diseases were calculated among population with
at least one diagnosis. We used the y? test to compare the distribution in
the reference population and the sample or comparing the reference
population or the visually impaired or eye diseases samples. To test for
regional, socioeconomic position and gender differences in the prevalence
of blindness and near and distance visual impairment, we fit multiple
logistic regression models to calculate odds ratios (ORs) and 95%
confidence intervals (Cls); models were calculated adjusting for age and
educational level. The existence of linear trend was examined using the
Wald test. We used the deviation contrast method for regional inequalities
to compare each category of the predictor variable to the un-weighted

average for all groups, without defining a reference category (128).

All analyses were stratified by sex.
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ABSTRACT

Objective: The objectives of this study were to analyse gender inequalities
in the prevalence of blindness and visual impairment, age of onset,
diagnosed and undiagnosed status, and related eye diseases among visually
impaired individuals.

Design: Data were obtained from the 2008 Spanish Survey on “Disability,
Personal Autonomy and Dependency Situations”, a cross-sectional survey
of a representative sample of the non-institutionalized population 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), and 5,560 had some visual impairment (2,025 men and 3,535
women).

Methods: The prevalence of blindness and visual impairment, age of onset
of visual impairment, and diagnosed and undiagnosed eye diseases was
calculated. Multiple logistic regression models were fitted and odds ratios
(ORs) and 95% confidence intervals (Cls) were calculated for sex (women
compared to men). All analyses were stratified by age group at the time of
interview and age of onset of visual impairment.

Main outcome measures: Data on visual impairment, blindness, age of
onset and diagnosed eye diseases were collected via interview.

Results: Women were more likely to report visual impairment [crude
OR=1.6 (95% CI:1.56-1.74)]. Among people with visual impairment, the
prevalence of undiagnosed eye disease was higher among men [crude
OR=0.7 (95% CI: 0.64-0.81)]. Among visually impaired people with a
diagnose, cataract was more common among women [crude OR=1.4 (95%

Cl: 1.25-1.67)], while glaucoma was more common among men
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[(aORsex=0.8 (95% CI: 0.65-0.93)]. These trends were not explained by
age or educational level.

Conclusions: Visual impairment is more common among women, which
could be partly related to gender inequalities in access to health care. In
contrast, the higher prevalence of glaucoma as a cause of visual
impairment among men could be related to their less frequent and
effectively use of health care services, which is related to their gender

socialization.

INTRODUCTION

Blindness and low vision are widely recognized as a global public health
problem and as important causes of impairment (1,2). It is estimated that
32.4 million people were blind in 2010 (60% women), and 191 million had
moderate or severe visual impairment (57% women) (3). The cost of visual
impairment is estimated at about $3 trillion per year worldwide, and this
burden is expected to increase by approximately 20% within 10 years (4).
Globally, visual impairment is generally more prevalent among women,
regardless of age (5,6), with the female/male prevalence ratio estimated to
be 1.1 to 1.5in 2010 (3).

The prevalence of blindness and visual impairment is also higher among
women in high-income countries, regardless of age (7-10), although the
mechanisms that produce these gender inequalities are not well
understood. Gender inequalities could be the result of gender differences
in incidence or in the causes that drive the upward trend in prevalence, or
they could be related earlier onset of visual impairment among women,

with a resulting cumulative effect.

59



Article 2

Gender inequalities can operate through different mechanisms in women
and men, including access barriers to health care services (11) and lower
treatment effort (12-15) among women, and help-seeking behaviour
resulting in delayed diagnosis and treatment among men. Women are
generally more likely to use health care services (15), and a growing body
of evidence from gender-specific studies highlights the tendency among
men to delay seeking help when they become ill. Social norms regarding
traditional masculinity constrain help-seeking among men, mainly due to
their attributed role of self-sufficiency and restrained emotional
expressivity, influencing their perception of symptoms and weakness (16—
18). For example, an Australian study found that women were more likely
to use optometrist services, a fact that was not explained by incidence or
barriers to access, but probably by differences in their attitude to when and
how to seek health services (19). Among men, delayed diagnosis and
poorer prognoses of some types of visual impairment may be due to their
reluctance to use health care services.

Examining gender differences in visual impairment according to current
age, age of onset, the diagnosed or undiagnosed reason of visual
impairment, and the causes of blindness and visual impairment among
people with a diagnosis could contribute to the better understanding of the
mechanism that underlie gender inequalities in blindness and visual
impairment.

Thus, the objectives of this study were to analyse gender inequalities in: 1)
the prevalence of blindness and visual impairment; 2) the age of onset of
visual impairment; 3) the prevalence of diagnosed and undiagnosed eye
disease among visually impaired people; and 4) the cause of blindness or

visual impairment among people with a diagnosis.
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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 non-institutionalized population of Spain.
The methods of the survey are described elsewhere (20). The questionnaire
included self-reported information on visual impairment and socio-
demographic data. The sample was selected using a multi-stage random
sampling strategy. The first- and second stage units were census tracts and
family households, respectively. 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 interviews at home between November
2007 and February 2008. Response rate was 96.1%, 64.6% of individuals
were those initially selected and the rest were replaced (Ministerio de
Sanidad y Consumo, 2006). Once a household was selected, failed initial
attempts to contact the interviewee were followed up with several
additional attempts before replacing households where all attempts failed.
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 three questions focused
on blindness, near visual impairment, and distance visual impairment. To
determine the severity of visual impairment, the following question was

asked: “Are you blind or only able to differentiate between light and
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darkness?” Information on visual impairment was elicited using the
following 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
(four meters distance), even when wearing glasses or contact lenses?”
Blind individuals, and those with near or distance visual impairment were
classified as having “some visual impairment”. The classification for
blindness and visual impairment used in the Survey follows the
International Classification of Impairments, Disabilities and Handicaps
(ICIDH).

Respondents who were blind or had some visual impairment were asked,
“Have you been diagnosed with any of the following illnesses? (cataract,
diabetic retinopathy, glaucoma, macular degeneration), and those who
responded affirmatively were classified as having been diagnosed with
each specific eye disease. Individuals who responded that they had never
being diagnosed with these diseases (representing 90% of blindness in
Europe) (1) nor with myopia magna or retinitis pigmentosa were classified
as undiagnosed.

Predictor variables

Age groups were constructed as follows: <25 (16 to 24) years, 25 to 64
years, 65 to 79 years, and >80 years.

To detect congenital and perinatal conditions, data were collected on the
age of onset of visual impairment, and were categorised as follows: <2
years, 3 to 24 years, 25 to 64 years, 65 to 79 years, and >80 years.

A four-category co variable for educational level was constructed, as
follows: 1) illiterate (unable to read or write), 2) incomplete primary

education), 3) complete primary education (or equivalent) and 4)
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secondary or higher (including first and second stage secondary education,
intermediate and higher vocational studies, and university degree or
equivalent). As a measure of individual socioeconomic position an eight-
category co variable was included in the analysis depending on the level
attained within the Spanish education system.

Statistical analysis

The prevalence of blindness, visual impairment, diagnosed and
undiagnosed eye disease, and age of onset of visual impairment were
calculated for each gender, and also separately for each age group and
educational level. To test for gender differences in prevalence, multiple
logistic regression models were fit and odds ratios (ORs) and 95%
confidence intervals (Cls) were calculated for sex (women compared to
men), with men as the reference category. Model 1 was adjusted for age,
and Model 2 for age and educational level. All analyses were stratified by
age group at the time of the interview and binary educational level (Table
3), and were carried out using SPSS v17.0.

RESULTS

Description of the sample

The results of a descriptive analysis of the sample are shown in Table 1. In
both sexes the prevalence of visual impairment and blindness was higher
among individuals over 65 years, and those with an incomplete primary
education or who were illiterate. Gender differences (p< 0.001) in the
prevalence of visual impairment and blindness were observed for age,
educational level, age of onset, diagnosed eye diseases for blindness and

diagnosed status for visual impairment.
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Gender inequalities in the prevalence of visual impairment but not
blindness

The prevalence of visual impairment was generally higher among women
than men [age adjusted OR=1.4 (95% CI:1.30-1.46)] (Table 2); this
observation was not fully explained by age or educational level. The
overall prevalence of blindness was 0.2 % and no significant differences
were observed between men and women [OR=1.2 (95% CI: 0.95-1.44)]
(Table 3).

Gender inequalities by age group and age of onset of visual impairment
Among individuals over 24 years, the prevalence of visual impairment was
higher among women than men (Table 2), and this gender difference
became more marked in the >65 years age group; again, this observation
was not explained by age within the age group or by educational level.
However, we observed no notable increase in visual impairment in the >80
years group compared to the 65 to 80 years group. No significant gender
differences were observed for blindness (Table 3). Gender differences did
not vary markedly after adjusting for age and educational level (Table 2).
Men were more likely to become visually impaired [(ORsex=0.7 (95% CI:
0.56-0.89)] or blind [(ORsex=0.4 (95% CI: 0.19-0.76)] earlier in life
(before age 2 years), and women later in life [65 to 79 years: ORsex=1.4
(95% CI: 1.18-1.60), and ORsex=1.8 (95% CI: 1.11-2.99), respectively]
(Table 2 and 3). Gender differences were partly explained by variation in
age within each age group.

Gender inequalities in the prevalence of diagnosed and undiagnosed eye
disease

Among individuals with some visual impairment, men (39.8%) were more

likely than women (32.3%) to report that they had not been diagnosed with
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eye disease, and this differences was not explained by age or educational
level [OR=0.8 (95% CI: 0.71-0.90)] (Table 2). No gender differences were
observed for blindness (Table 3).

Gender inequalities in the cause of blindness or visual impairment
Among visually impaired individuals who had been diagnosed with eye
disease, the prevalence of cataracts was significantly higher among women
[age and educational level adjusted OR=1.3 (95% CI: 1.08-1.47)], whereas
glaucoma was more prevalent among men [(ORsex=0.8 (95% CI: 0.66-
0.95)], and these differences were not explained by age or educational level
(Table 2). The prevalence of other diagnoses was also higher among
women after adjustment for age (ORsex=1.2 (95% CI: 1.02-1.51)]. We
observed no gender differences among diagnosed blind individuals in the
prevalence of eye disease, except for glaucoma [(ORsex=0.5 (95% CI:
0.28-0.86)] (Table 3).

DISCUSSION

This study produced three main findings: 1) the prevalence of visual
impairment was higher among women (after age 24 years) and increased
with age; we observed no gender differences in the prevalence of
blindness; 2) undiagnosed eye disease was more common among visually
impaired men; 3) among visually impaired people with a diagnosed eye
disease, cataracts and “other diagnoses” were more common among
women, and glaucoma was more common among men.

This study was based on a large, representative sample of all regions of
Spain, a high-income country, and for the first time we describing gender
inequalities in the prevalence of undiagnosed eye diseases. Moreover, we

were able to overcome some of the limitations of previous research

65



Article 2

because this exceptionally large data set allowed us stratifying our analyses
by sex, age, age of onset, diagnosis status, and eye disease, while
controlling for gender differences in age and educational level. Finally, at
the time of this study, Spain had free universal access to health care.
Gender inequalities in the prevalence of visual impairment

Our results are consistent with those of other studies reporting a higher
prevalence of visual impairment among women (3,10). Since there is no
evidence of gender differences in the incidence of visual impairment
(21,22) or ocular diseases (23,24), and women are more likely to seek early
health care assistance (19,25), these results may be partly due to gender
inequalities in diagnosis or treatment effort. The Spanish National Health
System offers free and universal eye care services for diagnosis and
treatment of eye disease. However, of all surgeries and outpatient clinics
in Spain, cataract surgery and outpatient ophthalmology visits have the
longest waiting lists and the greatest number of waiting days (26). Among
women, less intense therapeutic effort related to differences in waiting list
prioritization as well as lower capacity to pay for private services could
underlie the gender inequalities observed (12-14).

Visual impairment was more common in males aged >24 years, or who
had become visually impaired or blind before 2 years of age. While
childhood blindness and visual impairment is relatively rare compared to
adult blindness, it remains a significant problem. In Europe, the prevalence
of childhood blindness is between 0.1 and 0.4 per 1000 children (27).
Biological factors such as preterm birth are associated with blindness and
visual impairment among children (28), and boys born before 25 weeks
gestation are more susceptible to visual impairment than girls (29). While

gender differences have not been examined in detail, blindness and visual
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impairment was found to be more prevalent among Swedish boys (30)
which is consistent with our findings.

The absence of gender differences in blindness may be because the
tendency among women to seek treatment earlier and be diagnosed earlier
than men is compensated by the delay in treatment produced by their lower
therapeutic effort (e.g. women wait almost twice as long as men to be
operated, 2.9 and 1.73 months, respectively)(31). This effect, combined
with long waiting lists for cataract surgery in Spain and the use of a
relatively low mean Visual Acuity (VA) at which cataract surgery is
indicated by ophthalmologists in Spain (mean VA=0,07 in Spain vs mean
VA = 0.17 in Denmark) (32), could explain why gender inequalities tend
to disappear as visual impairment deteriorates and becomes blindness.
Gender differences in the prevalence of non-diagnosed visual impairment
The traditional social model of hegemonic masculinity conditions men to
control themselves, be active, strong, endure pain, and not seek help
(33,34). This social model is associated with risky behaviors that are also
linked to their lower life expectancy compared to women, including:
difficulty in admitting that they have symptoms of body alarm,; postponing
discomfort as it is experienced as an uncontrollable threat of his body,
delaying attendance at health services because it is perceived as a failure
of self-sufficiency; and poor adherence to treatment (16-18). For example,
it has been reported that 41.7% of men in the US who reported visual
impairment but did not seek care, indicated “no need” as the reason
(combining responses “did not think of it” or “no reason to go (no
problem)”), compared to 28.7% of women (25). These behaviors could
explain the higher prevalence of non-diagnosis observed among visually

impaired men (39.8% of men and 32.2% of women), and also explains the
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increase rate of diagnosis among blind men (33.8% of men and 32.5% of
women), when the impairment is not manageable.

Gender differences in the diagnosed causes of visual impairment
Cataract, which is a highly treatable ambulatory condition (35) that is
provided free for Spanish citizens, was more common among visually
impaired women than men (71.6% vs 63.6%), and accounted for most of
the gender inequalities observed. These inequalities may be partly
explained by less intense and delayed therapeutic effort among women, as
described above (31). They may also be due to lower rates of surgery
among women as in our results women are the 63,6% of the visually
impaired and 68,9% of the diagnosed cataract, but according to Spanish
data only represented the 56,2% of the ocular procedures and the 57,2% of
the cataract surgeries reported in the public system (36).

Gender inequalities in the use of health care services related to gender
socialization could explain the higher prevalence of glaucoma as the cause
of visual impairment and blindness among men. According to multiple
studies, approximately half of people with glaucoma are unaware of it,
which is particularly worrying because glaucoma leads to irreversible loss
of vision (37). Lowering intraocular pressure prevents loss of vision in
patients with glaucoma and ocular hypertension (13,14), so most
individuals with undiagnosed glaucoma could potentially benefit from
treatment. Therefore, men’s tendency to delay health care may ultimately
cause them to develop advanced disease that can no longer be treated.
Limitations

While clinical examinations were not conducted in this study, previous
studies support the validity of self-reported data on visual impairment

when compared with visual acuity measurements (38,39). Nonetheless, a
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higher sensitivity between low visual acuity and self-reported visual
impairment is found among women (40), which could again be associated
with traditional masculinity, in that men are more likely to deny their
impairment when interviewed. This could lead us to underestimate the
prevalence of visual impairment among men.

The variable for undiagnosed eye disease included individuals who were
not diagnosed with cataract, diabetic retinopathy, glaucoma and macular
degeneration (representing 90% of blindness in Europe) (1), as well as
myopia magna and retinitis pigmentosa. However, gender differences in
other, uncommon, eye diseases could partly explain the gender inequalities

observed, although we found no evidence of this.

In conclusion, we observed strong gender inequalities in visual impairment
in Spain, with a higher prevalence of visual impairment and related
cataracts among women, and undiagnosed eye disease and related
glaucoma among men. These results may be due to economic barriers to
health care access, and less intense treatment effort among women, as well
as delayed diagnosis and treatment among men due to delayed help-
seeking behaviour. These results highlight the need to implement policies
to reduce gender inequalities in the prevalence of visual impairment and
blindness related to health care access. Moreover, awareness campaigns
and programs focused on detecting visual impairment and related eye
disease among men is recommended. More research is needed to clarify
the potential economic reasons for the gender inequalities observed, and
the role of long waiting lists on these gender inequalities remains unclear.

Finally, further actions should be implemented to sensitize health

69



Article 2

professionals to gender inequalities in therapeutic effort regarding eye

disease.

TABLES

Table 1. General description of the sample (in percentages). Survey on
Disability, Personal Autonomy and Dependency, 2008.

Variables Total Population Blindness Some Visual Impairment

Males (%) Females (%) Males (%) Females (%) Males (%) Females (%)
N=103,093 N=110,533 p-value* N =160 N=200 p-value*x N=2025 N=3535 p-value*

Age group (years) <0.001 0.004 <0.001
16-24 12.8 115 3.8 1.0 1.6 0.8
25-64 67.9 65.2 26.9 18.0 32.8 238
65-79 14.9 16.4 344 285 36.5 36.6
>80 44 6.8 35.0 52.5 29.0 38.8
Educational level <0.001 0.003 <0.001
Illiterate 1.8 3.7 12.0 242 8.1 16.7
Less than Primary 135 159 34.6 354 36.8 394
Complete Primary 27.9 26.6 28.3 27.3 31.2 28.3
Secondary or higher 56.9 53.8 25.2 13.1 23.9 15.5

* Chi-squared test/Fisher's exact test comparing distribution among men compared to women
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Table 3. Crude Prevalence, OR and 95% Confidence Interval (CIs) for
gender inequalities in the prevalence of blindness, and diagnosed and
undiagnosed eye diseases. Survey on Disability, Personal Autonomy and

Dependency, 2008.

Total

Age group
16-24
25-64
65-79

>80

Age of onset?

<3
3-24
25-64
65-79
>80

Diagnostic status?

Diagnosed eye disease
Undiagnosed eye disease

Diagnosed eye diseases®®

Cataract
Glaucoma

Macular degeneration
Diabetic retinopathy
Other diagnosis

2 Blind individuals only

BLINDNESS

Prevalence %

ORc (IC 95%)

Men Women p-value* OR 95% CI _p-value
02 02 1.2 (0.95,1.44) 0.148
0.1 0.0 0.3 (0.07,1.71) 0.193
0.1 0.1 0.8 (0.52,1.27) 0.357
0.4 0.3 0.9 (0.61,1.27) 0.490
1.2 1.4 1.1 (0.82,1.57) 0.451
0.001
16.5 6.6 0.4 (0.19,0.76) 0.007
86 11.2 1.4 (0.68,2.87) 0.362
388 291 0.7 (0.44,1.06) 0.092
204 311 1.8 (1.11,2.99) 0.017
158 21.9 1.6 (0.90,2.69) 0.117
0.822
66.3 675 1.1 (0.68,1.65) 0.802
338 325 1.0 (0.61,1.47) 0.802
<0.001
50.0 58.5 1.4 (0.85,2.35) 0.188
377 230 0.5 (0.28,0.86) 0.013
94 1738 2.1 (0.95,4.56) 0.069
189 207 1.1 (0.59,2.13) 0.718
283 259 0.9 (0.50,1.57) 0.680

 Among blind individuals with diagnosed eye disease
¢ Note that individuals can have more than one diagnosed eye disease
* Chi-squared test/Fisher's exact test comparing distribution among men and women.
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ABSTRACT

Introduction: Socioeconomic position is associated with a higher
prevalence of blindness and visual impairment although the mechanisms
related to socioeconomic inequalities are not well understood.

Methods: Data were obtained from the 2008 Spanish Survey on
“Disability, Personal Autonomy and Dependency Situations”, a cross-
sectional nationwide representative sample composed by 213,626
participants aged >15 years; 360 were blind, and 5,560 had some visual
impairment. The prevalence of blindness and visual impairment were
calculated and multiple logistic regression models for educational level
were fitted.

Results: The prevalence of visual impairment and diagnosed cataract was
higher among people of low educational level with no gender differences
while prevalence of undiagnosed eye diseases was only higher among
women. Prevalence of diagnosed glaucoma and macular degeneration was
lower among low educational level diagnosed population.

Conclusion: A higher prevalence of visual impairment among less
privileged people and diagnosed cataract among women was not explained
with the lower use of health services but other barriers probable associated
with a lower therapeutic effort. Conversely, a lower diagnostic effort
among individuals with low educational level could explain the lower
prevalence of diagnosed glaucoma and macular degeneration among them

and highlight the need to improve the services and professionals attitudes.

INTRODUCTION
Socioeconomic position is associated with a higher prevalence of blindness

and visual impairment (1,2) although the mechanisms involved are not
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well understood. It could be the result of differences in incidence of eye
diseases (3), although evidence is scarce and related to a greater exposure
of eye diseases determinants (4,5). The higher prevalence of visual
impairment among less privileged people could also be related to
differences among the five types of unmet health care need (6), since
socioeconomic and gender inequalities have been reported. Individuals
reporting visual impairment and not accessing to eye care services could

3

have an “unperceived need” related to the lack of eye care diseases
information, “chosen unmet need” related to consciously deciding not
seeking for help or “not chosen unmet need” related to economic or other
barriers beyond their control. Once accessed to eye care services,
diagnosed individuals could experience a “clinically validated unmeet
need” and not receive the adequate treatment due to the low quality of
services or inequalities in diagnosis and treatment effort (7,8). And, finally,
a “subjective unmeet expectation” could merge when under patient’s
perception they don’t receive the most suitable treatment. For example, a
high prevalence of highly treatable eye conditions, as cataract, could be
related to the lower access to treatment while glaucoma and macular
degeneration could be associated with difficulties in diagnose and early
detection.

The objectives of this study were to analyse socioeconomic inequalities in:
1) the prevalence of visual impairment; 2) the prevalence of diagnosed and
undiagnosed eye disease among visually impaired people; 3); the
diagnosed cause of visual impairment among people with a diagnosis; and
4) for all these objectives to examine the potential different gender

patterns.
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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 non-institutionalized population of Spain.
Measures

Vision outcomes, diagnosis and un-diagnosis of eye diseases

The definition of some visual impairment was based on the following
questions: “Do you have significant difficulty reading newspaper print,
even when wearing spectacles or contact lenses?”, “Do you have
significant difficulty recognizing someone across the street (4 meters
distance), even when wearing glasses or contact lenses?” and “Are you
blind or only able to differentiate between light and darkness following the
International Classification of Impairments, Disabilities and Handicaps
(9). Respondents with some visual impairment were classified as when
they answered positively the following question “Have you been
diagnosed with any of the following illnesses?” for cataract, diabetic
retinopathy, glaucoma and macular degeneration. Individuals who
answered never being diagnosed of cataract, diabetic retinopathy,
glaucoma, macular degeneration and additionally myopia magna and
retinitis pigmentosa were classified as undiagnosed.

Predictor variables

Socioeconomic position was measured through educational level as a four-
category co variable, according to the level attained according to the
Spanish education system.

Statistical analysis
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The prevalences of visual impairment, diagnosed and un-diagnosed eye
diseases, as well as specific eye disease among diagnosed were estimated.
All the analyses were stratified by educational level and sex. Multiple
logistic regression models were used to calculate crude (ORc) and age-
adjusted (aOR) odds ratios and 95% Cls. Data were analyzed using the R
software (version 3.0.0). The existence of linear trend was examined using
the Wald test.

RESULTS

Educational level inequalities in the prevalence of visual impairment
Table 1 shows the results of the descriptive analysis. The prevalence of
visual impairment was higher among lower educational level population
[men: aOR=3.0 (95% CI: 2.46-3.65); women: aOR=3.0 (95% CI. 2.59-
3.39)] and a gradient was observed with similar gender patterns (Table 2).
Educational level inequalities in the prevalence of undiagnosed eye
disease

The prevalence of non-diagnosed eye diseases among visually impaired
was higher among illiterate women [aOR=1.3 (95% CI: 1.00-1.71)] but
there were no differences among men [aOR=1.3 (95% CI: 0.92-1.96)]
Educational level inequalities in the prevalence of diagnosed eye diseases
Among visually impaired individuals who were diagnosed with eye
disease, a higher prevalence of diagnosed cataract [OR=1.7 (95% CI: 1.19-
2.37)] and diabetic retinopathy [OR=2.5 (95% CI: 1.52-4.04)] and a
gradient among low educational level was observed only among women.
A conversely educational level gradient with a lower prevalence of
diagnosed glaucoma [men: OR=0.2 (95% CI: 0.07-0.45); women:
OR=0.55 (95% CI: 0.36-0.85)] and macular degeneration [men: OR=0.2
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(95% CI: 0.05-0.60); women: OR=0.25 (95% CI. 0.15-0.42)] was
observed among diagnosed individuals with low educational level in both

SEXes.

DISCUSSION

This study produced four main findings: 1) the prevalence of visual
impairment was higher among people of low educational level with no
gender differences; 2) the prevalence of undiagnosed eye diseases was
higher among women of low educational level but there were no
differences among men; 3) the prevalence of diagnosed cataracts and
diabetic retinopathy was higher among women of low educational level
and a gradient was observed; and 4) in both sexes the prevalence of
glaucoma and macular degeneration was lower among low educational
level and a gradient was observed.

This study was based on a large and a representative sample of all regions
of Spain, a high-income country. To our knowledge this is the first study
that analyses reported non-diagnosis of eye diseases and the influence of
each categories of unmet health care need. The exceptionally large data set
allowed overcoming some of the limitations of previous research by firstly
reporting sex disaggregated data among socioeconomic inequalities in a
national-wide representative sample of high-income country.

Higher prevalence visual impairment among low educational level
individuals not explained by non-diagnostic

The results are consistent with previous research reporting a higher
prevalence of visual impairment among low educational level population
and among women in high-income countries (11). Reasons could be

related to a greater exposure to eye diseases determinants (5,12) resulting
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in a higher incidence among low educational population (3) although the
information is scarce. The dramatic reduction of social inequalities in non-
diagnosed status (13) suggest that these inequalities are not explained to
the lower use of health services among less privileged people but other
barriers to accessing services probable associated with a lower therapeutic
effort among the low socioeconomic status individuals.

Higher prevalence of cataract among women of low educational level
Cataract is an easily diagnosable condition and no clinical reason could
explain the large educational level inequalities observed among women
(17) who are diagnosed but not treated and for instance, are experiencing
a clinician validated unmet need. Although in the Spanish health system
cataract surgery is a free procedure, it has the longest waiting list and the
greatest number of waiting days of all surgeries in Spain. This barrier could
encourage the use of private services that would create inequalities related
to individuals’ ability to pay which differs among educational level groups
(19). Additionally, a lower treatment effort of the eye health professionals
among the less educated individuals and women (20,21), as observed in
other health outcomes, could also be involved.

Higher prevalence of diabetic retinopathy among women of low
educational level

Diabetes in Spain is associated with lower socioeconomic status, and is
more prevalent among women which could be associated with a higher
incidence of diabetic retinopathy and for instance with the higher
prevalence of diagnosed diabetic retinopathy observed, although
information is scarce.

Lower prevalence of diagnosed glaucoma and macular degeneration

among individuals with low educational level.
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Quality of eye care services and a lower diagnostic effort among
individuals with low educational level could explain the lower prevalence
of diagnosed glaucoma and macular degeneration among them
(20,21)(22). It should be noted that, unlike cataracts, the diagnosis of
glaucoma and macular degeneration is very demanding. Therefore, it is
plausible that these demanding techniques were less used among people of
lower socioeconomic position with visual impairment. The Spanish public
health care system offers a universal and free eye care to the Spanish
citizens but a long waiting list for outpatient ophthalmology visit are
reported increasing the not chosen unmet need (18).

Limitations. The variable for undiagnosed eye disease included individuals
who were not diagnosed with cataract, diabetic retinopathy, glaucoma and
macular degeneration (representing 90% of blindness in Europe) (23) , as
well as myopia magna and retinitis pigmentosa. However, gender
differences in other, uncommon, eye diseases could partly explain the
socioeconomic inequalities observed, although we found no evidence of
this.

In conclusion, a higher prevalence of visual impairment among less
privileged people and diagnosed cataract among women was not explained
by a lower use of health services but with other barriers probably
associated with a lower therapeutic effort. A lower diagnostic effort among
individuals with low educational level could also explain the lower
prevalence of diagnosed glaucoma and macular degeneration among them.
These results highlight the need to implement policies to reduce
socioeconomic inequalities related to eye care access and professionals

attitudes.
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TABLES

Table 1. General description of the sample (in percentages). Survey on
Disability, Personal Autonomy and Dependency, 2008.

Variables Total Population Blindness Some Visual Impairment

Males (%) Females (%) Males (%) Females (%) Males (%) Females (%)
N=103,093 N=110,533 p-value* N =160 N=200 p-value* N=2025 N=3535 p-value*

Age group (years) <0.001 0.004 <0.001
16-24 12.8 115 3.8 1.0 1.6 0.8
25-64 67.9 65.2 26.9 18.0 328 23.8
65-79 14.9 16.4 344 285 36.5 36.6
>80 44 6.8 35.0 52.5 29.0 38.8
Educational level <0.001 0.003 <0.001
Illiterate 1.8 3.7 12.0 242 8.1 16.7
Less than Primary 135 15.9 34.6 35.4 36.8 394
Complete Primary 27.9 26.6 28.3 27.3 31.2 28.3
Secondary or higher 56.9 53.8 25.2 13.1 23.9 15.5

* Chi-squared test/Fisher's exact test comparing distribution among men compared to women
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Discussion

5.1 Main results

Regional, gender and socioeconomic inequalities in the prevalence of
visual impairment were observed in Spain, with a north-to-south gradient
of increasing regional prevalence that was not explained by age or
individual educational level, but which was correlated with regional level
of economic development. We observed strong gender inequalities, with a
higher prevalence of visual impairment and related cataracts among
women, and undiagnosed eye disease and related glaucoma among men.
We also observed socioeconomic inequalities, with a higher prevalence of
visual impairment among less privileged people and of diagnosed cataract
among women of low socioeconomic status. Conversely the prevalence of
diagnosed glaucoma and macular degeneration was lower among

individuals with low socioeconomic status.

This study confirms the existence of similar regional, socioeconomic and
gender inequalities in visual impairment as those described for low income
countries (71). These results highlight four main possible mechanisms, as

described in sections 5.2 t0 5.5.
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5.2 Regional economic development related to
guality of services as a contextual risk factor for
visual impairment

We observe strong regional inequalities in visual impairment in Spain that
are significantly negatively correlated with regional GDP, independently
of individual factors, such as age and individual socioeconomic status.
These results highlight the existence of contextual factors other than the
proportion of individuals at greater risk of illness, and to reduce the
regional differences would need to be addressed by policies (14). Regional
differences in the quality of eye care services and the prevalence of
diabetes (63) are highlighted and discussed below as contextual factors
associated with regional inequalities that necessitate an improvement in
eye care services and diabetes prevention campaigns in low income
regions.

First, regional differences in the quality of eye care offered are suggested
by regional differences in the proportion of non-diagnosed of eye disease,
which is correlated with the regional prevalence of visual impairment, and
inversely correlated with regional diagnosis rates reported by the Ministry
of Health (129). Second, a clinically validated unmet need for individuals
diagnosed with cataract but not treated (results not showed) was also

correlated with the prevalence of visual impairment, and could be a
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consequence of the length of waiting lists for cataract surgery and
outpatient ophthalmology visits within the public health system (64), as we
found no correlation between the official rates of cataract diagnosis and
treatment among regions. These differences in health care outcomes
between regions are likely permitted by the transfer of regional health
policies on cover for eye care procedures, medical protocols and waiting
list management. These policies may vary according to the regional GDP,
as this could influence the prioritization of other policies for counteracting
poverty, or could promote the existence and affordability of other private
substitutive services that would not be affordable for low income groups.

Other contextual factor, such as regional prevalence of risk factors for eye
diseases, like diabetes (57), which is more prevalent in southern regions of
Spain (130), could be associated with the regional inequalities observed.
Inequalities in the prevalence of diabetes could be related to diet, which is
influenced by social and cultural factors, and varies greatly between
regions. Diabetes risk is also associated with socioeconomic position,
which varies between the regions of Spain (131).

Finally, differences in the incidence of visual impairment could be
associated with higher incidence of cataract induced by greater ultraviolet

light exposure and the rural environment of the south of Spain (60).
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5.3 Traditional masculinity and its involvement in
visual impairment

For the first time, these results show a higher prevalence of non-diagnosed
visual impairment among men, which is not explained by the higher
incidence of visual impairment or eye diseases among women (132-134).
These results are consistent with men’s lower tendency to seek eye care
(105), and lower awareness of eye diseases and their risk factors (111),
which are associated with the traditional masculinity role (23,24,35). This
social model is associated with risky behaviors that are also linked to men’s
difficulty in admitting symptoms, as this is experienced as an
uncontrollable threat, delaying attendance at health services because it is
perceived as a failure of self-sufficiency, and poor adherence to treatment
(24-26). In this sense, traditional masculinity can be considered a risk
factor for men that leads to a higher prevalence not only of non-diagnosed
visual impairment, but also of blindness due to advanced, untreatable
glaucoma. These behaviors also explain the increased rate of diagnosis
among blind men and the absence of gender inequalities in the prevalence

of blindness, when the impairment is not manageable.

As a result of traditional hegemonic masculinity, men experience a higher

unmet need for eye care treatment (135), related to either greater
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‘unperceived need’, as they report less eye disease information, or ‘chosen
unmet need’ due to consciously deciding not to seek help (41.7% of men
and 28.7% of women who declared a visual impairment cited ‘no need’ as

the main reason for not attending eye care services) (105).

5.4 Less treatment of cataract among women,
especially those with low educational level

While non-diagnosed eye diseases are associated with low educational
level among women, they also have a higher prevalence of diagnosed
cataract. As our results only include diagnosed individuals, they capture
‘clinician-validated unmet need’, defined as individuals who accessed
health care services but did not receive adequate treatment. Thus,
‘unperceived need’ related to the lack of eye care diseases information,
““chosen unmet need’ related to consciously deciding not to seek help, and
““not chosen unmet need’ related to economic or other barriers beyond the
individual’s control are not considered to be involve with the higher
prevalence observed among women.

Cataract is an easily diagnosed (51), familiar condition (111), and it seems
unlikely that the significant educational level and gender inequalities
observed among individuals who are diagnosed but not treated could be

explained by clinical reasons or help-seeking behavior. In contrast factors
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related to the quality of services offered by the Spanish health system could
be involved, since cataract surgery has the longest waiting list and the
greatest number of waiting days of all surgeries in Spain, despite being a
free procedure (136,137). This barrier may encourage the use of private
services that would create inequalities related to individuals’ ability to pay,
which differs according to educational level and gender, especially in
Spain (65). Lower treatment effort by eye health professionals among
individuals with low educational level and women (32,34,102), as
observed for other health outcomes, could also be involved. For example,
women wait almost twice as long as men for cataract surgery within the
National Health System in Spain (2.9 and 1.73 months, respectively) (138);
also, women account for 68.9% of diagnosed cataract, but only 57.2% of
cataract surgeries in the public system (137). Additionally, improvement
in visual acuity after surgery was less significant among individuals with
low socioeconomic position.

Finally, a higher incidence of cataracts among individuals with low
educational level may also be involved (62), consistent with greater
exposure to risk factors for cataract, such as UV light exposure (60),

diabetes and smoking (62).
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5.5 Non-diagnosis of glaucoma and age-related
macular degeneration among low educational
level individuals

While visual impairment is more common among individuals with low
educational level, the prevalence of diagnosed glaucoma and AMD is
lower in this group, as previously observed in the general population in the
US (74). While less well educated individuals have greater exposure to risk
factors (139) such as hypertension, smoking (55), obesity, diabetes (109),
and physical activity (110), the lower prevalence of diagnosed glaucoma
and macular degeneration observed in this group could be related to the
quality of eye care services and lower diagnostic effort (34,102).

To our knowledge, little is known about differences in the incidence of
glaucoma and AMD related to educational level. Previous work indicates
that less well educated individuals have lower awareness of the disease
(111), which could lead to differences in help-seeking behaviour, and
could partly explain delayed and lower attendance to eye care services,
resulting in lower diagnostic rates. Poorer ability to recognize symptoms
and anamnesis among illiterate individuals could partly explain our results,
since we observe higher rates of non-diagnosed glaucoma (75.7%) and
AMD (90.1%) than of cataract (18.4%) among patients with dementia.

Note that, unlike cataracts, glaucoma and macular degeneration are very
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difficult to diagnose. Thus, it is plausible that the more sophisticated
techniques required to diagnose these diseases were less used among

visually impaired people with lower socioeconomic position.

Additionally, a higher association of low educational level was found
among man compared to women for lower diagnosis of glaucoma [men:
OR=0.2 (95% CI: 0.07-0.45); women: OR=0.55 (95% CI: 0.36-0.85)] and
macular degeneration [men: OR=0.2 (95% CI: 0.05-0.60); women:
OR=0.25 (95% CI: 0.15-0.42)] compared to illiterate women. Interaction
between illiteracy and masculinity in diseases that are difficult to diagnose
should be explored, as this has not been analyzed before. This could
explain our results by an adding less help-seeking behaviour and poorer
knowledge of eye disease to economic barriers among low educational

level men (111).

5.6 Strengths and limitations
This study was based on a large, 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. This exceptionally
large data set also allowed us to overcome some of the limitations of

previous research by stratifying the analysis by sex, age of onset, diagnosis
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status, and diagnosed eye disease, considering near and distance visual
impairment separately, and controlling for potential differences in age and
individual socioeconomic position.

As a limitation, subjects were asked to consider their level of vision ‘even
when wearing spectacles or contact lenses’, but these responses may
include uncorrected refractive errors, which are the most important cause
of visual impairment worldwide (51). Similarly, the variable for
undiagnosed eye disease included individuals who declared that they had
not been diagnosed with cataract, diabetic retinopathy, glaucoma and
macular degeneration (representing 90% of blindness in Europe) (78), as
well as myopia magna and retinitis pigmentosa. However, other
uncommon eye diseases related to inequalities could partly explain the
results observed, although we found no evidence of this. Such biases could
not be detected, measured or corrected for 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
(125,126). However, the sensitivity between low visual acuity and self-
reported visual impairment is higher among women (127), which could be

associated with traditional masculinity, in that men are more likely to deny
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an impairment when interviewed. This could lead us to underestimate the
prevalence of visual impairment among men.

The cross-sectional design of the survey precluded an analysis of internal
migration patterns or population changes over the time. The fact that
individuals who migrate tend to be healthier could contribute to the pattern
of lower prevalence observed in the northern regions.

Finally, current economic crisis has a direct influence on patterns of
inequality, which could affect the validity of the results in the present
context. However, the current increase in waiting lists and cuts in health
budgets does foresee a decrease in the quality of public services and lower
capacity to pay substitutive private services, resulting in increase in the

observed inequalities.

5.7 Contribution, future research and public health
implications

This study has contributed to a better understanding of the mechanism that
underlies the higher prevalence of blindness and visual impairment among
women and individuals with low socioeconomic status, and the regional
contextual factors involved in high-income countries. Its main contribution
to current knowledge is to show for the first time that this higher

prevalence is associated with factors related to unmet need for eye care

102



Discussion

that are beyond the patient’s control, such as quality of services, traditional

masculinity, and therapeutic and diagnostic effort.

To our knowledge this is the first time that a nationally representative study
has reported the prevalence of blindness, visual impairment and associated
eye diseases in Spain. It is also the first report of on the role of age-of-onset
of visual impairment and the diagnosis and non-diagnosis of eye diseases
in relation to socioeconomic and gender inequalities.

These results highlight how policies aimed at improving the quality of eye
care services and reducing waiting lists for cataract surgery and outpatient
visits could influence the prevalence of visual impairment and blindness,
and reduce regional, socioeconomic and gender inequalities. Health
information systems should be improved in order to monitor social
inequalities in visual impairment and blindness and facilitate reporting of
differences in therapeutic and diagnostic effort among women and
individuals with low socioeconomic status. More research is required to
address questions raised by this study, for example, to determine the
reasons for regional inequalities. We propose two areas of research on
regional inequalities: first, the question of whether regional differences in
the incidence of visual impairment persist after adjusting for exposure to

risk factors such as smoking, diabetes or individual UV light exposure;
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second, the question of whether the observed regional inequalities are
associated with factors related to the quality of services, such as protocol
differences in the criteria for cataract surgery, regional differences in
diagnostic or therapeutic effort and the role of regional waiting lists. To
assess the mechanism underlying the observed gender and socioeconomic
inequalities, we propose four areas of research: first, evaluate whether
there are gender and socioeconomic differences in the incidence of visual
impairment and associated eye diseases independently of exposure to risk
factors; second, gender and socioeconomic differences in therapeutic and
diagnostic effort in the public system, and the use of substitutive private
services; third, barriers associated with the role of hegemonic masculinity
and educational level, and their effects on recognizing symptoms and
attending eye care services; and four, evaluate whether non-diagnosed eye
diseases among visually impaired individuals are associated with different
categories of unmet need. Identifying the influence of the incidence of eye
diseases, unmet health care needs, including help-seeking behavior and
treatment and diagnostic effort, as well as the barriers that underlie the
observed inequalities, would help in the development and implementation
of more effective policies. Thus, we recommend the following preventive

and curative strategies: first, homogenization across regions of protocols
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and waiting lists for ophthalmic procedures within the public system, and
the inclusion of the gender perspective with an emphasis on increasing
cataract treatment among women; second, an emergency protocol and
preventive campaigns should be designed to reduce the high rates of non-
diagnosed eye diseases and delayed attendance among visually impaired
individuals, with a gender perspective and specific recommendations for
men.

Finally, steps should be taken to sensitize health professionals in
preventing gender and socioeconomic inequalities in diagnosis and
therapeutic effort related to eye diseases.

Therefore, actions is required to reduce the inequalities observed and avoid
blaming victims or suggesting lower prioritization or lower attendance at

health services.
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Conclusions

We observed regional, gender and socioeconomic inequalities in the
prevalence of visual impairment in Spain. A north-to-south gradient of
increasing regional prevalence was observed, and was correlated with the
level of regional economic development, which could be associated with
contextual factors, such as quality of eye care services. We also observed
strong gender inequalities with a higher prevalence of visual impairment
and diagnosed cataracts among women, which could be related to lower
therapeutic effort or economic barriers, and to undiagnosed eye disease and
glaucoma related to traditional masculinity among men. Our results also
showed notable socioeconomic inequalities, with a higher prevalence of
visual impairment among less privileged people, which could be
associated with higher incidence of eye diseases. A higher prevalence of
diagnosed but untreated cataract among women of low socioeconomic
status could be related to economic barriers or a double discrimination in
therapeutic effort. The lower prevalence of diagnosed glaucoma and
macular degeneration observed among individuals with low
socioeconomic status could be related to lower diagnostic effort among
them. In conclusion, the results of this work highlight the need to
implement policies to reduce socioeconomic inequalities in access to eye

care services, quality of services, and professionals’ attitudes.
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