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ORIGINAL INVESTIGATION

Prevalence of Refractive Error, Presbyopia, and Spectacle Coverage
in Bogota, Colombia: A Rapid Assessment of Refractive Error

Luisa Casas Luque, OD,** Kovin Naidoo, PhD, OD, FAAO,? Ving Fai Chan, PhD, OD,2 Juan Carlos Silva, MD,*
Thomas John Naduvilath, PhD,® Fernando Pefia, MD,® Myriam Mayorga, MSc, OD,” and Leonardo Ramirez, OD!

SIGNIFICANCE: Uncorrected refractive error is the leading cause of visual impairment; therefore, reducing its prev-
alence is important worldwide. For two decades, there has not been a comprehensive assessment of refractive error
in Latin America.

PURPOSE: The purpose of this study was to determine the current prevalence of refractive error, presbyopia, spec-
tacle coverage, barriers to uptake refractive services, and spectacle correction in people 15 years and older in
Bogota, Colombia.

METHODS: A cross-sectional community-based survey was conducted using 50 randomly selected clusters from
10 districts of Bogota reflecting the socioeconomic status of the city. Respondents 15 years and older were interviewed
and underwent standardized clinical eye examinations. Prevalence of uncorrected refractive error, spectacle coverage,
and visual impairment were standardized to 2015 age-sex population distribution of Bogota and further analyzed.

RESULTS: A total of 2886 subjects (90% of 3206 eligible subjects) participated in the study; 39.1% were male
and 60.9% were female in the age range of 15 to 96 years, with a median age of 46 years (interquartile range, 45 to
54 years). Age- and sex-standardized prevalence of visual impairment was 19.3% (95% confidence interval [Cl],
17.8 to 20.8%). Prevalence of uncorrected refractive error was 12.5% (95% Cl, 11.3 to 13.7%). Prevalence of
presbyopia among participants 35 years and older was 55.2% (95% Cl, 52.9 to 57.4%). Spectacle coverage
was 50.9% for distance vision, and it was 33.9% for presbyopia. Main barrier to spectacle uptake was a limitation
in affording spectacles because of economic factors (29.5%).

CONCLUSIONS: This study provides a current estimate of refractive error using the Rapid Assessment of Refractive
Error for Colombia and the Latin American region. The prevalence of uncorrected refractive error and presbyopia
was high, and the barriers to spectacle uptake were higher in the lowest socioeconomic strata. The results obtained
in the present study will help in making evidence-based decisions related to eye care service delivery in Colombia.
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Visual impairment is a global public health challenge that is largely
avoidable.!™3 Uncorrected refractive error is the leading cause of
visual impairment, presenting as a significant burden worldwide.
Therefore, reducing the prevalence of uncorrected refractive error
is one of the key strategies to achieving the goals of VISION 2020,
an international initiative for the elimination of avoidable blindness
proposed by the World Health Organization and the International
Agency for the Prevention of Blindness in 1999.24 By nature of its
definition, uncorrected refractive error can be addressed simply by
an eye examination and the provision of a pair of appropriate specta-
cles.>® The burden of refractive error is significant in developing
countries because of factors such as low socioeconomic status and
inadequate health care infrastructure’~® and the inability to access
adequate eye care.!%'! Such barriers are even more evident in the
remotest areas of low-income countries. *?

Despite the international focus on reducing the burden of un-
corrected refractive error and nine rapid assessments of cataract
surgical services or avoidable blindness conducted in the Latin
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America and the Caribbean region, '3 '* there have been no epide-
miological surveys of the burden of refractive error conducted in the
region. In its most recent strategic plan, the Pan-American Health
Organization emphasizes the need to (i) focus on refractive error
as a core contributor to visual impairment and (ii) generate evi-
dence to inform planning.'® Rapid Assessment of Refractive Error
is a population-based survey designed to quickly and accurately de-
termine the prevalence of uncorrected refractive error using a sim-
plified visual acuity logMAR chart consisting of two lines of
optotypes (20/200 and 20/40).3® The Rapid Assessment of Re-
fractive Error overcomes the challenge of large-scale population-
based studies that are costly in time and resources. This approach
has been successfully implemented in Eritrea, Tanzania, Uganda,
India, and South Africa to determine the prevalence of uncorrected
refractive error.*®17 If the global target of reducing avoidable
visual impairment by 25% is to be achieved,>* it is important to
understand the magnitude of the problem in each region and hence
the need to determine uncorrected refractive error in the Latin
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American region.*® Such data will help inform priorities for eye
care programs and provide baseline data for future assessments
for service impact.

Colombia is the third most populous country in Latin America
with an estimated population of 48,203,405, with 75% in urban set-
tings. According to population projections of the Colombian National
Administrative Department of Statistics, the population of the capi-
tal, Bogota, reached 7,674,366 inhabitants in 2013, representing
16.3% of the total population of Colombia.'® Bogota also features
many rapidly growing urban slums and informal settlements where
many displaced persons reside and experience limited access to
public services, education, and housing conditions according to
the living conditions index, which assesses access to high-quality
public services.!®

Despite the importance of early intervention in detecting and
correcting visual impairment for adult population (population
>15 years old),*®'1C there is still limited information on the burden
of uncorrected refractive error in Latin America and the Caribbean.
These data are needed to inform appropriate advocacy messages
and to plan eye health services and interventions. This study was
conducted to determine the prevalence of uncorrected refractive
error and spectacle coverage among adults 15 years and older, as
well as the prevalence of presbyopia and spectacle coverage among
adults 35 years and older. In addition, we sought to determine the
barriers to uptake of refractive services and spectacle correction.
Progressing our understanding of the magnitude of uncorrected re-
fractive error in Latin American and the Caribbean will offer oppor-
tunities to inform priorities for eye care programs and provide
baseline data for future assessments of service impact.

METHODS

Ethics approval was obtained from the ethics committee at La
Salle University in Bogota, Colombia. All participants gave signed
consent in agreement with the tenets of the Declaration of Helsinki.

Previously published studies reported uncorrected refractive er-
ror prevalence rates of 6 and 18%.2%27 Using an anticipated esti-
mate prevalence of 12%, with 2% precision, and a cluster design
effect of 2, we determined that a sample size of 2498 was required
with 95% confidence interval. The cluster design effect measures
the increased variance using a cluster sampling design compared
with a simple random sample and can be considered as a multiplier
of the sample size when a cluster design is used. A design effect of
2 is justified given that the clustering was at the household level,
resulting in small cluster sizes. Based on an expected response rate
of 80% and a finite population correction for ages >15 years, the fi-
nal sample size was 3206 subjects. Furthermore, the sample was
selected proportionate to the sociodemographic group in Bogota. It
is estimated that approximately 40 to 50% of the population falls
into low strata (1 and 2) and 30 to 40% falls into middle strata
(3 and 4), with the remaining 10 to 20% falling into high-category
(5 and 6) socioeconomic strata.!® To determine the prevalence of
presbyopia, we included only individuals 35 years and older.

Based on socioeconomic status and the population within each
district, 10 districts were randomly selected. To ensure an equal
proportion of people from the six socioeconomic strata, from each
of these 10 districts, 25 neighborhoods were selected from low so-
cioeconomic strata, 20 from middle socioeconomic strata, and
5 from high socioeconomic strata. Using digital and physical maps
from Bogoté, from the central place of the neighborhood, the area
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was divided into four quadrants, and then a random selection of
axes across the blocks of the neighborhoods was made. Starting
from the neighborhood center, every fifth house or apartment was
visited. At a household level, all individuals 15 years and older were
surveyed (Appendix, available at http://links.lww.com/OPX/A407)
and enrolled if they had been living at that house for a minimum pe-
riod of 6 months and if willing to participate. This process was re-
peated until the required number of 64 people per cluster was met.

Participants were identified at the household level and then re-
ferred to nearby examination location, with appropriate illumination
and space for the eye examination. After the recommendations of a
report from the World Health Organization in 200128 and the stan-
dardized Rapid Assessment of Refractive Error methodology con-
ducted in India,?® Eritrea,*® Uganda,'” and Tanzania,® a modified
logMAR chart with tumbling E optotypes at 20/40 and 20/200 levels
of visual acuity designed for 3 m was used for distance vision assess-
ment. Distance uncorrected visual acuity was measured monocularly
at 3 m starting with the right eye at the 20/40 line. The same mea-
surements were made with those participants wearing spectacles.
If the subject could see four of five optotypes, he or she was consid-
ered to have no visual impairment. A subject was considered to have
refractive error if distance visual acuity was worse than 20/40 but im-
proved to 20/40 with pinhole. Near vision assessment was conducted
binocularly at 40 cm using a modified logMAR chart with tumbling E
optotypes at 20/40 and 20/80 levels in patients 35 years and older as
indicated by the Rapid Assessment of Refractive Error standardized
methodology.>%2° Patients unable to see the 20/40 level and whose
distance visual acuity was =220/40 were classified as presbyopic and
had an addition prescribed appropriate for their age after a full refrac-
tion examination. The anterior segment and fundus were evaluated
with direct ophthalmoscopy in all the participants. Once the Rapid
Assessment of Refractive Error procedures were completed and data
for the study were collected, a full refraction examination was offered
for those who did not have improved visual acuity with pinhole. Those
with ocular alterations were referred for further ophthalmologic exam-
ination. Spectacles were prescribed for distance or near vision de-
pending on the prescription required. Those who had uncorrected
refractive error and/or uncorrected presbyopia were then asked the
reasons why they did not seek management before. This was done
using a questionnaire with closed-ended questions where the partic-
ipants could choose a maximum of three reasons. Individuals who
were unwilling to undergo the examination were excluded.

Data Analysis and Management

Data were tabulated as frequency and percentages. Prevalence
data were standardized to 2015 age-sex population distribution of
Bogota. Logistic regression was used to analyze the odds of uncor-
rected refractive error, visual impairment, and presbyopia associated
with demographic factors, namely, age, sex, occupation, education,
and socioeconomic status. Statistical significance was set at 5%.

Definitions

1. Visual impairment was defined as presenting distance vi-
sual acuity worse than 20/40.

2. Uncorrected refractive error was defined as presenting dis-
tance visual acuity <20/40 but correctable to 220/40 using
a pinhole.

3. Monocular data were converted to binocular rates based on
better-eye data.

4. Presbyopia was defined as participants 35 years and older
with binocular near visual acuity <20/40 at 40 cm whose
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distance visual acuity was at least 20/40 with pinhole or
correction.

5. Distance spectacle coverage was calculated using the fol-
lowing formula: [met need/(met need + unmet need)] x
100%. “Met need” was defined as the number of subjects
with spectacles having binocular unaided visual acuity
<20/40 but improved to, or were better than, 20/40. “Un-
met need” was defined as the number of subjects without
spectacles whose distance visual acuity was <20/40 but
improved to 20/40 or better with correction.

6. Near spectacle coverage was calculated using the following for-
mula: [met need/(met need + unmet need)] x 100%. “Met
need” was defined as the number of spectacle-wearing sub-
jects having binocular unaided visual acuity <20/40 but im-
proved to, or became better than, 20/40 with near correction.
“Unmet need” was defined as the number of subjects without
spectacles whose near visual acuity was <20/40 but improved
to 20/40 or better with near correction.

RESULTS

A total of 2886 subjects (90% of 3206 subjects eligible) from 50
neighborhoods in 10 different districts participated in the study, with
39.1% being male and 60.9% being female. The median age of par-
ticipants was 46 years (interquartile range, 45 to 54 years; Table 1).
The district with the highest participation was Kennedy (socioeco-
nomic strata 3 and 4; 13.1% of the sample [n = 377]), whereas
Usaquen was the district with lowest participation (socioeconomic
strata 5 and 6; 4.5% of the sample [n = 129]). Thirty-two percent
of the subjects in the sample had completed secondary education,
11.2% were undergraduate, and only 1.1% reached the post-
graduate level. Most of the sample were engaged in home duties
(29.2%), followed by people who were employed (25.3%) and con-
sultants (22%).

Visual Impairment

The level of 20/40 or better presenting visual acuity was 80.7 %,
followed by a total visual impairment of 19.3% (95% confidence
interval, 17.8 10 20.8%; Table 2). The highest prevalence of visual
impairment was found in the districts of Bosa and Usme (socioeco-
nomic strata 1 and 2) at 27.2 and 25.8%, respectively, whereas
the lowest prevalence of visual impairment (14.1%) was found
in Usaquen district conforming to socioeconomic strata 5 and
6 (P = .001). Multivariable logistic regression analysis revealed
that participants 65 years and older had a significantly higher like-
lihood of being visually impaired (P < .001). Participants with no
formal schooling had the highest likelihood (odds ratio, 6.05;
95% confidence interval, 3.44 to 10.62) of presenting visual im-
pairment, as well as those who lived in low socioeconomic strata
(odds ratio, 1.82; 95% confidence interval, 1.09 to 3.04). A de-
tailed breakdown of the odds ratio analysis for visual impairment
is provided in Table 3.

Uncorrected Refractive Error

The age- and sex-standardized prevalence of uncorrected refrac-
tive error was 12.5% (95% confidence interval, 11.3 to 13.7%).
Uncorrected refractive error was highest in the 70- to 79-year age
group and significantly different between age groups (P = .002;
Fig. 1). The age- and sex-standardized prevalence of uncorrected
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TABLE 1. Demographic profile of the participants

Participants
Variable n %
Age group (y)
<24 511 17.7
25-34 386 13.4
35-44 369 12.8
45-54 590 20.4
55-64 535 18.5
65-74 299 10.4
275 196 6.8
Sex
Male 1129 39.1
Female 1757 60.9
Education
No formal schooling 70 2.4
Primary school incomplete 284 9.8
Primary school complete 451 15.6
Secondary school incomplete 537 18.6
Secondary school complete 912 31.6
University student 260 9.0
Graduate 322 11.2
Post-graduate 32 1.1
Do not know 14 0.5
No response 4 0.1
Occupation
Professional 41 1.4
Consultant 635 22.0
Informal job b4 1.9
Employed 730 25.3
Home duties 841 29.1
Student 295 10.2
Retired 135 4.7
Unemployed 141 4.9
Others 9 0.3
No response 5 0.2

refractive error was 13.2% in female subjects versus 11.3% in male
subjects (P=.13). Multivariable logistic regression analysis revealed
that the risk of uncorrected refractive error was significantly lower in
the middle-aged groups (45- to 54-year age group; odds ratio, 0.66;
95% confidence interval, 0.46 to 0.96). The risk of uncorrected re-
fractive error was also observed to be higher in those with low educa-
tional levels, with statistical significance achieved for those with
primary-level education compared with those with graduate-level ed-
ucation (P =.004). Uncorrected refractive error was higher in sub-
jects who performed an informal job (occasional working activity
performed without a legal contract) as their occupation (18.9%)
compared with professionals (4.9%), although this did not achieve
statistical significance (odds ratio, 4.5; 95% confidence interval,
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TABLE 2. Visual impairment distribution (95% CI, 17.8-20.8%)

Standardized presenting vision best eye

Visual impairment Visual acuity No. %
No impairment >20/40 2321 80.7
Mild to moderate visual impairment <20/40-20/200 502 17.4
Severe visual impairment <20/200-20/400 43 1.5
<20/400-20/1200 0.3
Blindness Light perception 3 0.1
No light perception 0
Total visual impairment (n = 2877) 556 19.3

Cl = confidence interval.

TABLE 3. A detailed breakdown of the odds ratio analysis for visual impairment

Variables and its categories Uncorrected refractive error, OR (95% Cl)

Visual impairment, OR (95% CI)

Preshyopia, OR (95% CI)

Age (y)
<24
25-34
35-44
45-54
55-64
65-74
>75
Sex
Male
Female
Occupation
Professional
Informal job
Employed
Home duties
Student
Retired
Unemployed/others
Consultant
Education
No formal schooling
Primary school incomplete
Primary school complete
Secondary school incomplete
Secondary school complete
University student
Graduate/post-graduate
Socioeconomic (SE) strata
Low SE
Middle SE
High SE

1
0.96 (0.66-1.42)
0.77 (0.51-1.17)
0.66 (0.46-0.96)*
0.73 (0.50-1.05)
1.37(0.93-2.02)
1.21(0.77-1.91)

1
1.2(0.95-1.51)

1
4.53(0.94-21.99)
2.34 (0.55-9.86)
3.75(0.89-15.72)
3.16 (0.73-13.59)
2.08(0.45-9.61)
3.33(0.75-14.77)
2.14 (0.51-9.09)

1.63(0.74-3.62)
2.08 (1.27-3.40)*
2.11(1.35-3.31)*

1.5(0.95-2.37)
1.51(0.99-2.31)
1.42(0.83-2.42)
1

1.56 (0.85-2.88)
1.18(0.63-2.21)
1.00

1
1.05(0.75-1.48)
0.94 (0.66-1.35)
0.77 (0.56-1.07)
1.01(0.74-1.39)
2.02 (1.45-2.83)*
6.84 (4.74-9.85)*

1
1.10(0.92-1.33)

1
2.84 (0.94-8.62)
1.25(0.48-3.26)
2.91(1.13-7.51)*
1.40(0.52-3.76)
3.37(1.23-9.18)*
2.77 (1.02-7.55)*
1.42(0.55-3.71)

6.05 (3.44-10.62)*
2.96 (1.99-4.40)*
2.48(1.71-3.59)*
1.76 (1.22-2.55)*
1.41 (0.99-2.00)
1.27 (0.81-1.99)

1

1.82(1.09-3.04)*
1.43
1

NA
NA
1
12.37 (8.67-17.65)*
40.19 (27.05-59.73)*
65.16 (39.54-107.38)*
80.63 (43.68-148.84)*

1
1.15(0.95-1.39)

1

2.14 (0.84-5.48)
1.47 (0.70-3.09)
3.79(1.81-7.92)*
1.14 (0.07-20.02)

8(2.86-16.17)*
1.68(0.73-3.87)
1.79(0.86-3.74)

10.65 (4.13-27.46)*
4.18 (2.78-6.30)*
2.66 (1.90-3.74)*
2.08 (1.46-2.95)*
1.14 (0.83-1.54)

3(0.79-2.16)

1

1.04 (0.69-1.57)
1.45(0.95-2.22)
1

*P < .05. Cl = confidence interval; NA = not applicable; OR = odds ratio.
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FIGURE 1. Age-standardized uncorrected refractive error and presbyopia distribution.

0.9 to0 21.9) in the multivariate analysis. A detailed breakdown of
the odds ratio analysis for uncorrected refractive error is provided
in Table 3.

Presbyopia

Age- and sex-standardized prevalence of presbyopia was 55.2%
(95% confidence interval, 52.9 to 57.4%), and prevalence was
higher in subjects 80 years and older (Fig. 1). There was no signifi-
cant difference in prevalence of presbyopia between sexes. Multivar-
iable logistic regression analysis revealed that the odds of presenting
with presbyopia increased significantly with age (P < .001). Uncor-
rected presbyopia increased significantly with decreasing levels of ed-
ucation. Unmet near vision needs increased for those who did not
complete secondary level (odds ratio, 2.08; 95% confidence interval,
1.46 t0 2.95) and for those who had no formal education (odds ratio,
10.65; 95% confidence interval, 4.13 to 27.46) compared with
graduates. In terms of occupations, those who retired (odds ratio,
6.8; 95% confidence interval, 2.9 to 16.2) and those with home
duties (odds ratio, 3.8; 95% confidence interval, 1.8 to 7.9) had
a significantly higher risk of presenting uncorrected presbyopia
compared with professionals. A detailed breakdown of the odds ra-
tio analysis for presbyopia is provided in Table 3.

Spectacle Coverage

Spectacle coverage was 50.9% for distance vision (met need
[288]/unmet need [278] + met need [288]), and spectacle cover-
age for near vision was 33.9% (met need [468]/[unmet need
[911] + met need [468]). Single-vision spectacles were the most
common form of spectacle correction (58.4%) followed by multifo-
cals (35.7%). When analyzed by socioeconomic strata, spectacle
coverage was observed to increase with the increase in socioeco-
nomic status for both distance and near vision (Fig. 2).

www.optvissci.com
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Barriers and Accessibility

For those participants who had never worn spectacles, barriers
were elicited by means of questionnaire. Barriers were present only
in the low and middle socioeconomic strata, and the most frequently
reported was the limitation in affording spectacles because of eco-
nomic factors (29.5%) being higher in the low socioeconomic strata,
followed by the limitations in affording the cost of an eye examina-
tion (17.0%), lack of need of requiring a consultation by the pa-
tients (15.9%), and lack of awareness of the problem (13.6%;
Fig. 3). There were no barriers reported by participants of the high
socioeconomic strata.

DISCUSSION

To our knowledge, this is the first rapid assessment of refractive
error conducted in Latin America and in a heavily populated capital
city such as Bogota. Although efforts have been undertaken in
Colombia previously to measure refractive error,**?2 there have
been no studies using an internationally validated methodology
with a randomized sample to enable generalization of results, nor
was there any that has included a population-based survey. The
age- and sex-standardized prevalence of uncorrected refractive er-
ror was 12.5%, which is higher than the uncorrected refractive er-
ror prevalence reported in the Rapid Assessment of Refractive Error
studies completed in other regions of the world such as South India
(5.5%) and Eritrea (6.4%), where the population size ranges from
635,836 10 1,318,110 inhabitants and has a combination of rural
and urban socioeconomic demographics.'62°

Age- and sex-standardized prevalence of visual impairment in
the study was found to be 19.3%. The highest visual impairment
was found in Bosa and Usme districts, both of which are within

Copyright © American Academy of Optometry. Unauthorized reproduction of this article is prohibited.



Rapid Assessment of Refractive Error — Casas Luque et al.

80% Spectacle Coverage Among Socioeconomic Strata

70%
- 66.7%
60%
53.3%
50%

40%

Percentage

30%

20% = =@= = Distance Spectacle Coverage
——g—— Near Spectacle Coverage
10%

0%
Low Socioeconomic Middle Socioeconomic High Socioeconomic

FIGURE 2. Spectacle coverage distribution by socioeconomic strata.
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FIGURE 3. Barriers distribution by socioeconomic strata. *P < .05.
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the lowest socioeconomic strata, whereas the lowest visual impair-
ment reported was that from Usaquen district, which belongs to the
highest socioeconomic strata in the city. These data reflect the ineg-
uities of income distribution in the city because lowest income seems
to influence access to eye care services, spectacle correction, and
awareness of eye care conditions. The prevalence of visual impair-
ment reported in this study is higher than visual impairment preva-
lence reported in other Rapid Assessment of Refractive Error
studies. For instance, Uganda has a reported prevalence of 8.4%,”
and Tanzania has 10.4%.° However, in earlier studies, male partici-
pation was higher and median age was lower than those in the present
study.>1®17 This higher visual impairment in Bogoté indicates that
the Colombian population has other needs and visual characteristics
that require further study to identify the precise causes of this seem-
ingly higher prevalence. Prevalence of presbyopia showed to increase
with age as expected; however, 7.2% of participants 80 years and
older did not present with presbyopia. This could be due to other fac-
tors such as a physiological effect in which pupil size reduces with
age, increasing depth of focus, and allowing to see smaller objects
better. It could also be related to the use presbyopic intraocular
lenses or the presence of aphakia.

Spectacle coverage in the capital city was high for both distance
vision and presbyopia. This wide coverage is probably due to the ex-
istence of optometry as a profession in the country for more than
50 years,° the existence of a health law (Law 100), and a plan of
public health 2016 to 2020 in Colombia within which eye health
is included in the list of noncommunicable diseases. This law man-
dates provision of health services for the population. Under this law,
lenses are covered for any prescription in addition to a percentage of
the frame.3! Spectacle coverage reported in this study is higher than
that reported in other Rapid Assessment of Refractive Error studies
such as Uganda, Tanzania, and Eritrea, where there were 5.96,
1.69, and 22.2% coverage for distance vision and 0, 0.42, and
9.9% for presbyopia, respectively.®18:1”

Colombia has adequate human resources to manage the prevent-
able causes of blindness such as cataract.?® However, in Colombia,
the greater concentration of ophthalmologists and optometrists is
found in main cities such as Bogota, Medellin, Cali, and Barran-
quilla, which becomes a barrier when attempting to access the ser-
vice in rural or remote areas.3?33 Access barriers are higher for
people with a subsidized health plan under which they must first at-
tend a general consultation and then be referred to an optometrist or
ophthalmologist for an eye examination.3* This process may reduce
the benefit of the service because several months can lapse before
the consultation, affecting people's motivation and/or access to pub-
lic services. Also, the system encumbers the patients with additional
transportation costs due to multiple visits.3®3° The subsidized plan
covers people who do not have the means to pay for their own social
security, which could also mean that they do not have the necessary
resources to attend a private consultation.3%:37:38

The main barrier to spectacle uptake reported by the partici-
pants was that they cannot afford the full cost of the spectacles,
a statement that was recorded most often in the low socioeconomic
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strata, reflecting a difference in economic priorities among partici-
pants. Also, the affordability of spectacles could be affected be-
cause the health system provides only a basic range of lenses but
not the frames, which might discourage the purchase of the spec-
tacles. There were no barriers reported from participants living in
the high socioeconomic strata, confirming that the economic factor
is crucial to eye care access, compared with those from low socio-
economic strata. Advocacy for increasing eye care education cam-
paigns for the community could be one of the recommendations to
the relevant bodies in Bogota such as the Secretary and Ministry of
Health. We recommend eye health promotion and prevention activ-
ities to improve the awareness of the population about the impor-
tance of seeking for early eye examinations.

Limitations

Bogoté, being the capital of Colombia, faces several challenges.
Security issues are the main difficulty in surveying the population
and obtaining cooperation to participate in a study such as the
Rapid Assessment of Refractive Error. Lack of trust of the survey
by potential participants and lack of compliance in attending the
eye examination were the main factors that extended data collec-
tion up to 9 months. Five thousand people were enumerated, of
whom 2114 refused to participate in the study, and 2886 were ex-
amined. Several strategies were implemented to overcome the lim-
itations, such as informative flyers before the enumeration date,
social media campaign to reach the community, and seeking coop-
eration of community leaders and mayor's office from Bogota. The
significant imbalance between men and women willing to partici-
pate is also a limitation of the study. Another limitation regarding
the prevalence of presbyopia is the slight overestimation given that
the protocol is rapid, uses visual acuity as a cutoff, and is measured
from patients 35 years and older.

]
CONCLUSIONS

Prevalence of age- and sex-standardized uncorrected refractive
error (12.5%) identified in the present study is higher than the un-
corrected refractive error prevalence reported in the Rapid Assess-
ment of Refractive Error from other regions of the world such as South
India (5.5%) and Eritrea (6.4%). Prevalence of presbyopia in
Bogoté is high, as expected, owing to the distribution of the population
by age. Spectacle coverage was 50.9% for distance vision, but more
than half of people with presbyopia (66.1%) did not have the specta-
cles they require. That the main barrier determined is related to the
cost of the spectacles may also indicate different priorities in terms
of health expenses afforded by the people examined in Bogota.

In addition to informing the prevalence of refractive error in a
capital city of Latin America, the information on the prevalence
of uncorrected refractive error and presbyopia in Bogota will help
in making informed decisions about eye care service delivery by
the Colombian Ministry of Health.
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