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ABSTRACT  Objective. To examine the prevalence of blindness, visual impairment, and related eye
diseases and conditions among adults in El Salvador, and to explore socioeconomic inequalities
in their prevalence by education level and occupational status, stratified by sex.

Methods. Based upon the Rapid Assessment of Avoidable Blindness (RAAB) methodology,
this nationwide sample comprised 3 800 participants (3 399 examined) > 50 years old from 76
randomly selected clusters of 50 persons each. The prevalence of blindness, visual impairment
and related eye diseases and conditions, including uncorrected refractive error (URE),
was calculated for categories of education level and occupational status. Multiple logistic
regression models were fitted to calculate odds ratios (ORs) and 95% confidence intervals
(Cls) and stratified by sex.

Results. Age-adjusted prevalence was 2.4% (95% CI: 2.2-2.6) for blindness (men: 2.8%
(95% CI: 2.5-3.1); women: 2.2% (95% CI: 1.9-2.5)) and 11.8% (95% CI: 11.6-12.0)
for moderate visual impairment (men: 10.8% (95% CI: 10.5-11.1); women: 12.6% (95%
CI: 12.4-12.8)). The proportion of visual impairment due to cataract was 43.8% in men
and 33.5% in women. Inverse gradients of socioeconomic inequalities were observed in the
prevalence of visual impairment. For example, the age-adjusted OR (AOR) was 3.4 (95%
CI: 2.0-6.4) for visual impairment and 4.3 (95% CI: 2.1-10.4) for related URE in illiterate
women compared to those with secondary education, and 1.9 (95% CI: 1.1-3.1) in cataract in
unemployed men.

Conclusions. Blindness and visual impairment prevalence is high in the El Salvador adult
population. The main associated conditions are cataract and URE, two treatable conditions.
As socioeconomic and gender inequalities in ocular health may herald discrimination and
important barriers to accessing affordable, good-quality, and timely health care services,
prioritization of public eye health care and disability policies should be put in place,
particularly among women, the unemployed, and uneducated people.
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It is estimated that worldwide 32.4
million people are blind and 191 mil-
lion people have moderate and
severe visual impairment (1). Several
population-based studies report women
have a higher age-adjusted prevalence
of blindness, visual impairment, and re-
lated eye diseases and conditions (1, 2).
Up to 80% of blindness and 85% of visual
impairment worldwide is avoidable (3).
Treatment of the two main proximal
causes, cataract and uncorrected refrac-
tive error (URE), is considered to be one
of the most cost-effective interventions
4,5).

Socioeconomic status is recognized as
a distal determinant of the prevalence
of blindness and visual impairment (6).
Illiteracy and lower levels of education
have been associated with higher preva-
lence of blindness and visual impairment
(7-15) and the main eye-related diseases
and conditions, such as cataract (10) and
URE (16), particularly among women
(17). In Europe, visual impairment has
been associated with not having a paid
job, having a permanent disability (18),
and manual social class (17), and in In-
dia, it is associated with unemployment
(19). This trend was not found in the
United States, however, based on one
study that found similar levels of low
vision and blindness prevalence in both
workers and the unemployed (20).

In the Latin America and Caribbean
region, in 2010, it was estimated that
in all age groups there were 2.3 million
blind people (presenting visual acuity
(PVA) < 3/60) and 14.1 million people
with severe visual impairment (SVI)
(PVA < 6/60-3/60) or moderate visual
impairment (MVI) (PVA < 6/18-6/60)
(21). This same study reported that
among those 50 years old and older,
the Central America subregional age-
standardized prevalence of blindness is
estimated to be 1.8% (95% confidence
interval (CI): 1.4-2.4) in men and 2.0%
(95% CI: 2.0-3.1) in women, and SVI and
MVI is estimated to be 9.8% (95% CI:
7.6-12.6) among men and 11.4% (95%
CIL: 8.7-14.7) among women. However,
to the best of the authors” knowledge, no
national prevalence data has been pub-
lished previously for Central American
countries. In 2009, the governments of
Central America signed a Pan American
Health Organization (PAHO) Directing
Council Resolution to develop an Action
Plan for the Prevention of Blindness that
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required assessing the prevalence and
distribution of visual impairment and
eye diseases in the population (22).

In line with the scenario described
above, this study aimed to estimate the
national prevalence of blindness, visual
impairment, and related eye diseases
and conditions, including URE, among
adults in El Salvador. In addition, by
adding measures of individual socio-
economic status to the standardized
Rapid Assessment of Avoidable Blind-
ness (RAAB) protocol (23), the updated
and modified version of the Rapid As-
sessment of Cataract Surgical Services
(RACSS) methodology developed by the
World Health Organization (WHO) (24),
this study aimed to determine any dif-
ferences related to education level and
occupational status independent of age,
and whether these patterns differ as a
function of sex. The authors’ hypothesis
is that blindness, visual impairment, and
related eye diseases and conditions are
more frequent among individuals who
are unemployed or have a lower level of
education, especially women, even after
adjusting for age.

MATERIALS AND METHODS

This study used the standard RAAB
methodology (23) for collecting baseline
data on blindness and visual impairment
in adults > 50 years old in El Salvador.
Two new questions were included in the
RAAB methodology to evaluate educa-
tional and occupational status. All clini-
cians and interviewers were trained by
certified personnel according to RAAB
methodology protocols and a pilot study
was conducted to ensure compliance
with the methodology.

Data acquisition

The 2007 census indicated that there
were an estimated 941 000 people > 50
years old in 10 771 districts in El Sal-
vador (25). The reference population
stratified by educational level and oc-
cupation status was obtained from EI
Salvador’s Bureau of Statistics and Cen-
sus (Direccion General de Estadistica y Cen-
sos, DIGESTYC) (25, 26). The required
sample size for an estimated prevalence
of blindness of 4.0% (27) was calculated
using the RAAB software package, as-
suming a variation of 20% around the
estimate, with a probability of 95%, a
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design effect of 1.5, and a noncompli-
ance of 10%. Using standardized RAAB
multi-stage cluster sampling, 76 ran-
domly selected clusters of 50 persons
were identified, resulting in a total of
3 800 eligible participants representing
the entire country. In each cluster, 50 peo-
ple 1) were interviewed in their homes
by five teams that included -certified
ophthalmologists and medical residents
and 2) received an eye examination that
included a visual acuity (VA) measure-
ment using a Snellen “E” chart. If visual
impairment or blindness was detected,
ophthalmologists diagnosed the primary
cause using portable instruments and
recorded the data using the standard
RAAB survey record, a modified version
of the form used in the RACSS method-
ology. Self-reported socio-demographic
data on age, sex, educational level, and
occupation status were also collected.

Measures

Visual acuity measurement. Presenting
monocular VA was measured and the
results for the better eye were categorized
as blindness (PVA < 3/60) or visual
impairment (VA < 6/18 and > 3/60), and
subcategorized as MVI (PVA < 6/18-
6/60) or SVI (VA < 6/60-3/60), according
to the International Classification of
Diseases, 10th Revision (ICD-10) (28).

Eye diseases and conditions. Among
visually impaired and blind individuals,
related eye diseases and conditions were
classified as URE; cataract; posterior seg-
ment (including primary glaucoma, dia-
betic retinopathy, age-related macular
degeneration (AMD), and other disor-
ders of the posterior segment); complica-
tions; corneal opacities; aphakia; and tra-
choma. The lens status of all participants
was assessed with a flashlight to calcu-
late cataract surgical coverage (CSC). An
additional measure of VA with a pinhole
was performed to the visually impaired
or blind individuals who have under-
gone cataract surgery (23).

Age groups. Age was categorized into
four groups: 50-59 years; 60—-69 years;
70-79 years; and > 80 years.

Educational level. Educational level was
obtained using the question “What is
the highest level of education you have
completed?” Possible answers followed
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the classification used in El Salvador’s
national census (24) and were classified
as one of three levels: 1) illiterate (can
not read or write); 2) primary education
or less (primary education or equivalent,
or incomplete primary education grade
1-6); or 3) secondary education or more
(first- or second-stage secondary school
(years 7, 8, or 9), technical careers, or
university degree or equivalent).

Occupational status. To assess occu-
pational status, all eligible individuals
were asked, “In relation to economic
activity, what was your situation last
week?” In accordance with El Salva-
dor’s Multipurpose Household Survey
(25), answers were categorized into six
groups: working; unemployed; receiv-
ing pension; disabled or unable to work;
homemaker; or other situation (unpaid
job, volunteer work, student, or other).
The last five categories were also classi-
fied as nonworking status.

Statistical analysis

Prevalence estimation. Distribution and
prevalence and 95% binomial CIs for
blindness, visual impairment, and re-
lated eye diseases and conditions (in-
cluding URE) of those who also had
visual impairment or blindness were
calculated by age group, education level,
and occupational status. The distribution
in the reference population and the study
sample of blindness, visual impairment,
and related eye diseases and conditions
were compared using the chi-square test.
Multiple logistic regression models were
used to calculate socioeconomic inequal-
ities through crude odds ratios (ORs)
and age-adjusted ORs (AORs) and their
95% ClIs. All analyses were stratified by
sex. Data were processed using the R
software (version 3.0.0) (Wirtschaftsuni-
versitdt Wien, Vienna, Austria) (29).

Health inequities. Secondary education
and “employed” status were norma-
tively defined as equity standard catego-
ries. Relative measures of social (i.e., ed-
ucation and occupational) inequalities in
eye diseases were assessed by ORs and
AORs. Absolute inequalities (expressed
in percentage points) were computed as
the arithmetic difference between point
prevalence in the social categories other
than the equity standard and the equity
standard.

292

Rius et al. ® Inequalities in the prevalence of visual impairment in El Salvador

RESULTS
Study sample

A total of 3 399 subjects were examined
(response rate 89.4%). Of those who were
not examined, 262 (6.9%) were not
available after two attempts, 123 (3.3%)
refused to participate, and 16 (0.4%) had
communication problems. More men
than women were absent (8.0% men
versus 6.1% women; P = 0.02) or refused
to participate (4.2% men versus 2.6%
women; P = 0.005). The nonresponse rates
for questions on occupational status
(3.5%) and education level (3.2%) were
similar to those for other variables and
nonsignificant differences were observed
between sexes. Sample characteristics and
descriptive statistics for those who were
blind and visually impaired, stratified by
sex, are shown in Table 1; significant
differences were observed between the
reference population and the study
sample in the distribution of age,
education level, and occupational status,
stratified by sex. A total of 34% of blind
and 50% of visually impaired men were
working. Among women, no one with
blindness was employed, but 10% of
those visually impaired were working.

Prevalence of blindness, visual
impairment, and related eye diseases
and conditions

The age-adjusted prevalence of blind-
ness was 2.4% (95% CI: 2.2-2.6) (men,
2.8% (95% CI: 2.5-3.1); women, 2.2%
(95% CI: 1.9-2.5)); severe visual impair-
ment, 2.5% (95% CI: 2.3-2.7) (men, 2.7%
(95% CI: 2.4-3.0); women, 2.4% (95% CI:
2.1-2.7)); and moderate visual impair-
ment, 11.8% (95% CI. 11.6-12.0) (men,
10.8% (95% CI: 10.5-11.1); women, 12.6%
(95% CI: 12.4-12.8)) (Table 2). Cataract
was the most common cause among
blind individuals (men, 66.7%; women,
70.6%) and URE was the most common
cause among visually impaired individ-
uals (men, 49.1%; women, 57.6%). The
distribution of each related eye disease
or condition differed between blind and
visually impaired individuals (P < 0.001)
(Table 1). Prevalence of blinding cataract
was 2.0% (95% CI: 1.5-2.5) (men, 2.3%
95% CI: 1.5-3.1); women, 1.8% (95%
CI: 1.2-2.4)) and prevalence of blinding
posterior segment pathologies was 0.5%
(95% CI: 0.3-0.7) (0.2% (95% CI: 0.0-0.5)

in men and 0.1% (95% CI. 0.0-0.2) in
women for primary glaucoma; 0.1% (95%
CIL: 0.0-0.2) in men and 0.2% (95% CI:
0.0-0.4) in women for diabetic retinopa-
thy; and 0.2% (95% CI: 0.0-0.5) in men
and 0.0% (95% CI: 0.0-0.1) in women for
AMD). Prevalence of visual impairment
resulting from URE was 8.8% (95% CI:
7.8-9.8) (8.0% (95% CI: 6.6-9.5) in men
and 9.4% (95% CI: 8.1-10.6) in women)
(Table 2).

Global coverage of cataract surgery
was 34.2% (36.6% in men and 32.2%
in women) and was lower in illiterates
(31.3% in men and 28.4% women) than
in individuals with secondary education
or higher (37.9% in men and 41.7% in
women) (not shown).

Of all eyes that had cataract surgery,
55.6% could see 20/60 or better and
22.7% could not see 20/200 with the
available correction. Using a pinhole, the
results improved in 65.7% of cases (not
shown).

Education and occupational
inequalities

The overall prevalence of visual im-
pairment and related cataract or URE dif-
fered significantly according to education
level and occupational status (Table 3).
Illiterate individuals had higher odds
(and therefore a higher prevalence) of
visual impairment (OR = 3.9 (P < 0.001)),
cataract (OR = 3.1 (P < 0.001)), and URE
(OR =4.0 (P < 0.001)) compared to those
with secondary education or higher.
Compared to those working, there was
a higher prevalence of visual impair-
ment, cataract, and URE among both dis-
abled nonworking individuals (OR = 4.5
(P < 0.001), 55 (P < 0.001), and 2.8
(P < 0.001) respectively) and the un-
employed (OR = 3.1 (P < 0.001), 5.1
(P < 0.001), and 1.4 (P = 0.91) respec-
tively). The increased prevalence among
the unemployed versus the employed
was statistically significant for cataract
and visual impairment but not for URE.

Socioeconomic inequalities partly
explained by age

After adjusting for age, illiterate indi-
viduals still had significantly higher odds
(and therefore a higher prevalence) of vi-
sual impairment (AOR = 2.3 (P < 0.001)),
and of URE (AOR = 3.0 (P < 0.001)) than
those with at least secondary education

Rev Panam Salud Publica 36(5), 2014



Original research

Rius et al. ® Inequalities in the prevalence of visual impairment in El Salvador

"JuswBas Jouslsod ay} Jo SI8pIoSIp JBYl0 pue ‘uonelsusbap Jeinoew pale|ai-abe ‘Ayredounal onagelp ‘ewoone|d Arewid o
"g|qeoyjdde JoN q
‘uoireindod puijg pue pairedwi Ajlensia sy} Buowy

02 b €0 b — — 00 0 00 0 — . Anoedo [eauI00 BWOYOERI]
00 0 90 4 - - 00 0 00 0 - - epeydy
6¢ 4 €0 I — — 0t S 00 0 — — solpoedo [esui0)
0¢ 3 (4 L - - 1'e 3 €l € - - uopedldwo)
LS 8 S'q 81 — — 8'81 6 8'G gl — — oluswpes Jouslsod
9'0L 9¢ g'ee O+t — — 299 43 8'ey 66 — — 1oelele)
6'S € 9'/S 68} — — b2 b (N34 FEL — T 10118 dAIJOBS) PBIOBII0dUN
eUONIpUOD/aseasIp 848 palejay
00 0 8'6 4% €91 443 goe 10S L} 745 St 8’6y 801 ¥'69 €26 €0C  VLLvY Buptiom
2’88 St 0cs8 89¢ 8'LL oS + 8’} 0SS | PHE S L'e 8 8¢ 0S [} eva | JoyewswoH
A 14 ke L o't 6} ¥°0€ 126 G2 §0c 6 8'8 6} [0h4 €9 9'0¢ ¥v00€ »10M 0} 8|qeun Jo pejqesiq
00 0 8l 9 v'e Ly 0¥y LSS /€ €e L 62k 82 9'8 vLL 606 6LLGY uoisuad Buineosy
6¢€ 4 974 4 000> 9%¢ 3] ce 6v.¢ 8'le 14 6'v¢ ¥S 000> €¥I 06} ¢l ¥0l Ge pakojdwaun
snjess [euoednaoQ
6'¢ 4 (547 14" o€l 292 L0l €199 0t S 9t 92 8'0¢ 98¢ L'y GYE 19 aJow 1o Arepuodeg
9Ll 6 £ve chl 8¢y 798 Sy €¢¢ €e¢ Aty L1 9'0¥ 6 c9v €9 G'0S 6Sv0lc ss9| Jo Arewid
¥'8L (04 G'19 L0Z G000 oey 0.8 ey €€g 1ee A% 92 8Ly L0} 1000> €7¢CE 144 9'0e €S /et
|8A8] uoleoNp3
(N4 €2 082 26 90t 4% Lok 828 ¢S 6Ly €2 2ee GL 9¢€l L8} €6 106 8€ 08<
€'6e 8l 6'G¢e g8 102 (5184 7’8l Y€€ 96 9vl L 9'ee 9L €0¢e 08¢ S8l L0L/L 6.-0.
8L 9 YAVAS 16 6'/2 ¥95 2'6e €€0 €5 8'8l 6 gee €5 8'6¢C oLy L'62 886 €Ct 69-09
8L 14 €8l 09 €00 80y ¥28 [5%44 918l 2e 8’81 6 L6 44 1000>  ¥'9¢ +0S v'er €66 9.1 65-09
(s1eah) dnoib aby
G¢ 1S 29l 82¢ 000> §'6S leoe £'GS 110 ¥2S Se 8y 79t 82¢ 000> GO¥ 8/E | €vy  68691Y [el0L
% ‘ON % ON d % "ON % ON % ‘ON % ON d % ON % ‘ON JsusloeIey)
ssaupullg A o|dwes uoiendod ssaupullg A o|dwes uoleindod
Apnis ERETEIE Apnis 8ouBIajeY
UBWOM usiy

LL0Z ‘JopeAjes |3 ‘snjels [euonjednado pue ‘|aAd] uoreonpa ‘abe ‘xas Aq ‘ABojopoyiaw (gyyH) ssaupuilg 3]gepIoAy Jo yuawssassy pidey ay) buisn
SuoI}IpuUod pue saseasip aks pajejal pue ‘ssaupuilq ‘(IA) awiiedwy [ensia yum pasoubeip sjuedionied ajdwes Apnys pue ‘sjdwes Apnys ‘uoneindod aouaiayal jo sonsuvloeIeY) *| 379VL

293

Rev Panam Salud Publica 36(5), 2014



Original research

Rius et al. ® Inequalities in the prevalence of visual impairment in El Salvador

TABLE 2. Age-adjusted prevalence of blindness and visual impairment and crude prevalence of related eye diseases and conditions in adults > 50
years old, based on the Rapid Assessment of Avoidable Blindness (RAAB) methodology, El Salvador, 2011

Visual impairment (PVA? < 6/18 to > 3/60)

Blindness (PVA < 3/60)

Blindness, visual impairment, Men Women Total Men Women Total
related eye disease or condition % (CIP) % (CI) % (CI) % (CI) % (CI) % (CI)
Blindness (age-adjusted prevalence) —¢ — — 2.8 (2.5-3.1) 2.2 (1.9-2.5) 2.4 (2.2-2.6)
Visual impairment (age-adjusted prevalence) 18.8 (18.5-19.1)  19.2(19.0-19.4)  19.9 (19.6-20.2) — — —
Moderate (PVA < 6/18-6/60) 10.8 (10.5-11.1) 12,6 (12.4-128) 11.8(11.6-12.0) — — —
Severe (PVA < 6/60-3/60) 2.7 (2.4-3.0) 2.4 (21-2.7) 2.5(2.3-2.7) — — —
Eye disease/conditiond causing visual
impairment or blindness (crude prevalence)
Uncorrected refractive error 6.6-9.5) 4 (8.1-10.6) .8 (7.8-9.8) .1(0.0-0.2) .2 (0.0-0.3) .1 (0.0-0.2)
Cataract 5 8-8.5) 4 (4.5-6.4) .1(5.3-6.9) .3(1.5-3.1) .8(1.2-2.4) .0 (1.5-2.5)
Posterior segment® 9(0.4-1.5) .9(0.3-1.4) .9(0.6-1.2) .7 (0.0-0.7) 4 (0.0-0.6) 5(0.3-0.7)
Complication 2(0.0-0.5) 0.4 (0.1-0.6) 3(0.1-0.5) .1(0.0-0.3) .1(0.5-0.2) 0. 06 (0.0-0.1)
Corneal opacities W 1(0.0-0.1) 0. 03 (0.0-0.09) .1(0.0-0.2) 0.03 (0.0-0.09)
Aphakia 1(0.0-0.2) 0.06 (0.0-0.1)
Trachoma corneal opacity 1(0.0-0.1) 0.03 (0.0-0.09) 0.4 (0.1-0.7) 0.1 (0.0-0.2) 0.2 (0.05-0.4)

@ Presenting visual acuity.
b 95% confidence interval.
¢ Not applicable.

4 Prevalence of eye disease or condition as well as visual impairment or blindness (or causing visual impairment or blindness) among general population.
¢ Primary glaucoma, diabetic retinopathy, age-related macular degeneration, and other disorders of the posterior segment.

 No observations.

(Table 3). Indeed, an education inverse
gradient was observed. Compared to
those working, the higher odds of vi-
sual impairment among the disabled
(AOR = 1.8 (P < 0.001)) and the unem-
ployed (AOR = 1.4 (P < 0.001)) remained
significant after adjusting by age. Com-
pared to those working, significantly
higher odds of cataract persisted after
adjusting for age among those who were
unemployed (AOR = 1.8 (P < 0.001)).

Inequality patterns differed by sex

between men and women were also
observed after stratifying the data ac-
cording to occupational status. The
prevalence of visual impairment and
cataract was lower among women with
a job or receiving a pension compared
to men. Inequalities after adjusting for
age in the prevalence of visual impair-
ment and URE in low-education-level
individuals compared to those who were
highly educated only remained signifi-
cant among women (visual impairment:
OR,.., = 1.5 (P < 0.08), OR =34

women
(P <0.001); URE: OR__,, = 1.8 (P < 0.09),

No significant differences in the over- OR_ . =4.3 (P <0.001)) (Table 4).
all prevalence of blindness, visual im-
pairment, or related eye diseases and  DISCUSSION

conditions were observed between men
and women (Table 2), even though
women showed higher socioeconomic
disparities. Different patterns between
sexes were observed after stratifying
the data by education level and oc-
cupational status (Table 4). While
a higher prevalence of visual impair-
ment, related cataract, and URE was
observed among both men and women
with a lower level of education, the dif-
ferences between illiterate individuals
and those with a high level of educa-
tion were greater among women (visual
impairment: OR_. = 3.2 (P < 0.001),
OR, en = 9.3 (P < 0.001); cataract:
OR,., = 2.7 (P < 0.001), OR,_ .. = 4.8
(P <0.001); URE: OR . = 3.0 (P < 0.002),
OR = 5.3 (P < 0.001)). Differences

women
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This study produced four main find-
ings: 1) cataract and URE were the two
most prevalent eye conditions in blind
and visually impaired populations re-
spectively; 2) lower education level and
unemployment were associated with
higher prevalence of visual impairment,
related cataract, and URE; 3) socioeco-
nomic inequalities in the overall preva-
lence of visual impairment remained
after adjusting for age; and 4) the so-
cioeconomic inequalities observed were
higher among women.

This study was based on a randomized
sample from El Salvador and to the best
of the authors’ knowledge is the first na-
tionally representative population-based
study of visual impairment and blind-

ness in Central America. Moreover, the
inclusion of variables for education level
and occupational status allowed the re-
search team to improve the precision of
previous research by stratifying the anal-
ysis by socioeconomic status and sex,
thus incorporating an equity analysis
into the RAAB methodology. The study
results placed El Salvador fifth highest
in the ranking of prevalence of blindness
and fourth highest in visual impairment
among those > 50 years old compared to
other countries in Latin America (21).

These results confirm the authors’ hy-
potheses that visual impairment is more
common in less educated and unem-
ployed individuals, particularly among
poorly educated women and unem-
ployed men.

This study shows that both cataract
and URE are highly prevalent among the
blind and visually impaired, as expected
(30). Both conditions can be effectively
treated (through an outpatient surgical
procedure, for cataract, and optical cor-
rection for URE). Only 15% of the pa-
tients diagnosed with cataract who were
examined in this study had already been
treated, and only 45% of patients who
needed compensation for an URE caus-
ing a visual impairment were wearing
it at the time of the examination (results
not shown). The low coverage of cataract
surgical services and spectacle correction
suggests there is a need to strengthen
eye care services. Adequately treating

Rev Panam Salud Publica 36(5), 2014
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patients who suffer from cataract or URE
could reduce 72.7% of the blindness and
94.0% of the visual impairment encoun-
tered in El Salvador, assuming that the
cataract was not obscuring posterior seg-
ment disease.

Socioeconomic inequalities were ob-
served among individuals visually im-
paired by cataract, with a higher preva-
lence among those with a low education
level and the nonworking population.
This inequality could be due to the qual-
ity of public services, differences in cov-
erage in public hospitals among indi-
viduals with low socioeconomic status,
or an unequal ability to pay substitutive
services. Approximately 1 in 3 women
and 1 in 5 men who were blind due
to cataract indicated that they had not
been treated because of economic con-
straints (results not shown). The results
also indicated cataract surgery coverage
was higher among highly educated in-
dividuals (men, 37.9%; women, 41.7%)
than among the illiterate (men, 31.3%;
women, 28.4%) (not shown) and, as ex-
pected based on previous studies (31),
there were no crude differences by gen-
der. El Salvador is characterized by sig-
nificant inequalities; the average annual
salary of illiterate individuals (35% of
the population > 50 years) is US$ 145.31
compared to US$ 601.35 for highly edu-
cated individuals (26). Cataract surgery
is provided free of charge by public hos-
pitals in El Salvador, but in the current
results (not shown) only 48% individuals
operated for cataract had had the surgery
conducted in a public hospital. Given
that the average cost of the procedure in
the private sector in 2008 was between
US$ 750 in a private eye care center and
US$ 175 (32) in a nonprofit eye care cen-
ter, and that the average monthly income
in El Salvador is US$ 498.09 per house-
hold (26), this procedure is not affordable
for a significant portion of the Salva-
doran population. In addition, preven-
tion and treatment of blindness has not
been a priority for the government, as
per the current five-year national health
strategic plan (2009-2014) (33). The coun-
try is underserved by ophthalmology
services, with a catchment area of only
6 out of 30 public hospitals covered by
those services (32). Those persons who
are excluded from access are those with
the least income and lowest education
levels. Lower therapeutic effort by health
personnel could also be related to longer
waiting lists and variance in therapeutic
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strategies as well as a lower level of pre-
scription of medication and treatments
among individuals with lower socioeco-
nomic position population, as has been
observed for other health procedures
(34, 35).

The higher prevalence of URE causing
visual impairment among the socioeco-
nomically disadvantaged and nonwork-
ing individuals may reflect a significant
barrier to accessing affordable, good-
quality, and timely health care services,
and could be related to these individuals’
lower capacity to pay for treatment, as
well as the weakness of public policies in
overcoming this gap. The public health
system does not provide optical correc-
tion for URE and the average cost for a
prescription and a pair of glasses is about
US$ 75 (36), which is not affordable for
a significant portion of the Salvadoran
population. While 61.1% of highly edu-
cated men and 70.0% of highly educated
women who needed glasses to compen-
sate for a visual impairment were wear-
ing them at the time of this study’s exami-
nation, only 22.0% and 31.4% of illiterate
men and women were wearing them, re-
spectively (not shown). Although 19 non-
governmental organizations (NGOs) in
El Salvador were providing eye care ser-
vices to compensate for the lack of public
services in 2009 (37), there are no national
policies for prevention or detection of
URE. Consequently, URE still causes a
significant proportion of visual impair-
ment (men, 49.1%; women, 57.6%) despite
the fact that it is relatively inexpensive to
treat.

Differences in the prevalence of visual
impairment, cataract, and URE between
illiterate and highly educated individu-
als were higher among women. The au-
thors suggest these results may be due,
at least partially, to differences in the
impact of socioeconomic status among
women, which, in turn, may conceal
deeper gender inequities rooted in the
Salvadoran society. Gender differences
in the prevalence of visual impairment
and cataract between educational levels
in this study appear to be related to
lower prevalence for both conditions

1. Stevens GA, White RA, Flaxman SR,
Price H, Jonas JB, Keeffe ], et al. Global
prevalence of vision impairment and blind-
ness: magnitude and temporal trends,
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among highly educated women (Table
4). Considering the lower prevalence of
visual impairment and cataract among
women with their own income (having
a job or receiving a pension) compared
to men, the capacity of highly educated
and working women to pay private ser-
vices seems to be more important than
for men (2). In addition, a reverse effect
could also occur wherein women with
a visual impairment or blindness could
suffer greater discrimination than men
(facing both disability and gender dis-
crimination) to find or keep a job.

Limitations

This study had several limitations, in-
cluding significant differences in the dis-
tribution of age, education level, occupa-
tional status, and sex in the study sample
versus the reference population. Sample
over-representation was observed for
the following groups: women; men and
women older than 70; men and women
with more than secondary education; il-
literate men; working men; and women
who were homemakers (housewives). Vi-
sual impairment was found to be more
common among illiterate individuals
(men, 47.8%; women, 61.5%), and those
with visual impairment or blindness may
be more likely to stay home and be in-
terviewed. These potential biases may
have affected the prevalence calculations
provided by the RAAB methodology. For
this reason, sex-stratified socioeconomic
and occupational status should be con-
sidered in future studies, especially when
selecting the study sample for national
blindness and visual impairment surveys.

Conclusions

Blindness and visual impairment are
important public health issues in EI Sal-
vador. The main associated conditions
are cataract and URE, respectively—two
highly treatable conditions. Socioeco-
nomic inequalities and different patterns
among men and women were observed
in the prevalence of visual impairment,
cataract, and URE. Low education level
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RESUMEN

Prevalencia de deficiencia
visual en El Salvador:
desigualdades segtn el
nivel educativo y la situacién
laboral

Palabras clave

Objetivo. Analizar la prevalencia de la ceguera, la deficiencia visual, y las enfer-
medades y afecciones oculares relacionadas en adultos de El Salvador, y explorar las
desigualdades socioeconémicas en cuanto a su prevalencia segtn el nivel educativo y
la situacién laboral, estratificados por sexos.

Meétodos. Se adoptd el método de Evaluacion Répida de la Ceguera Evitable, y se
escogié una muestra a escala nacional de 3 800 participantes (de ellos se examinaron
3 399) de 50 afios de edad o mayores, pertenecientes a 76 agrupamientos selecciona-
dos aleatoriamente y constituidos por 50 personas cada uno. Se calculé la prevalencia
de la ceguera, la deficiencia visual y las enfermedades y afecciones oculares relacio-
nadas, incluido el error de refraccién no corregido, segin las diferentes categorias
de nivel educativo y situacioén laboral. Se emplearon modelos de regresion logistica
multiple para calcular las razones de posibilidades (OR) y los intervalos de confianza
(IC) de 95%, y se estratificaron por sexos.

Resultados. La prevalencia ajustada por edad fue de 2,4% (IC de 95%: 2,2-2,6) para
la ceguera (hombres: 2,8% [IC de 95%: 2,5-3,11; mujeres: 2,2% [IC de 95%: 1,9-2,5])
y de 11,8% (IC de 95%: 11,6-12,0) para la deficiencia visual moderada (hombres:
10,8% [IC de 95%: 10,5-11,1]; mujeres: 12,6% [IC de 95%: 12,4-12,8]). La proporcion
de deficiencias visuales debidas a catarata fue de 43,8% en los hombres y de 33,5%
en las mujeres. En la prevalencia de la deficiencia visual se observaron gradientes
inversos de desigualdades socioeconémicas. Por ejemplo, la OR ajustada por edad
fue de 3,4 (IC de 95%: 2,0-6,4) para la deficiencia visual y de 4,3 (IC de 95%: 2,1-10,4)
para el error de refraccion no corregido relacionado en las mujeres analfabetas, en
comparacioén con las que tenian un nivel de educacién secundaria, y fue de 1,9 (IC de
95%: 1,1-3,1) para la catarata en los hombres desempleados.

Conclusiones. La prevalencia de ceguera y deficiencia visual es alta en la poblacién
adulta de El Salvador. Las principales afecciones asociadas son la catarata y el error de
refracciéon no corregido, ambas tratables. Puesto que las desigualdades socioeconémi-
cas y de género en materia de salud ocular pueden ser indicativas de discriminacién y
de la existencia de barreras importantes para obtener acceso a servicios de atencién de
salud asequibles, de buena calidad y oportunos, es preciso dar prioridad a la atencion
oftalmolégica ptblica y a las politicas dirigidas a corregir la discapacidad, en particu-
lar en las mujeres y en las personas desempleadas y sin formacién.

Salud ocular; oftalmologia; desigualdades en la salud; ceguera; errores de refraccién;
catarata; El Salvador.
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