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Abstract

Purpose—To estimate in a United States (U.S.) Latino population the prevalence of visually
significant cataract, and to report predisposing, enabling, need, and health behavior characteristics
associated with the unmet need for cataract surgery (UNCS).

Design—~Population-based, cross-sectional study.

Participants—6142 Latinos 40 years and older from 6 census tracts in Los Angeles County,
California.

Methods—~Participants completed an in-home interview and a comprehensive eye examination
which included assessment of lens opacification, using the slit lamp-based Lens Opacities
Classification System Il (LOCS II), and best-corrected visual acuity (BCVA). Visually significant
cataract was defined by: any LOCS Il grading >2, BCVA <20/40, cataract as the primary cause of
vision impairment, and self-reported vision of fair or worse. Because cataract surgery is not needed
in all persons, participants with a visually significant cataract or prior cataract surgery in at least one
eye composed the at-risk cohort needing cataract surgery. UNCS was defined as any person in the
at-risk cohort who had at least one eye with a visually significant cataract. Univariate and stepwise
logistic regression analyses were used to identify predisposing, enabling, need, and health behavior
characteristics associated with UNCS.

Main Outcome Measure—Prevalence of visually significant cataract, and odds ratios for factors
associated with UNCS.

Results—Of 6142 participants who completed the interview and clinical examination, 118 (1.92%)
had visually significant cataract in at least one eye. Of the 344 participants who have needed cataract
surgery, 118 (29.9%) had UNCS. Independent factors associated with UNCS included health

behavior - having last eye exam >5 years ago compared to <1 year ago (odds ratio; 95% confidence
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interval [OR], 3.76; 1.71-8.25)- and enabling factors - being uninsured (OR, 2.79; 1.30- 5.19), income
less than $20,000 (OR, 2.60; 1.40-5.56), and self-reported barriers to eye care (OR 2.41; 1.14-5.13).

Conclusions—Latinos in our study had a substantial unmet need for cataract surgery. As Latinos
with specific health behavior and enabling characteristics were more likely to have UNCS,
interventions aimed at modifying these characteristics may be beneficial in reducing the unmet need
and thus reducing the burden of visual impairment related to cataract in the U.S.

Introduction

Cataract is the leading cause of visual impairment in the United States! (U.S.) and is among
the chief causes of blindness worldwide.? It is estimated that over half of Americans have
cataracts by age 65, and this costs Medicare approximately 3 billion dollars per year.2 Visually
significant cataracts can significantly lower health-related quality of life due to its effects on
visual, functional, and psychological disability.4=7 First-eye cataract surgery leads to
improvement in functional status, driving abilities, and satisfaction with vision in up to 90%
of patients,”-? and improved vision is maintained 7 years after surgery in up to 80% of patients.
10'1n patients with bilateral cataracts, obtaining cataract surgery in the second eye has
significant additional benefits in visual function including improved stereopsis, contrast
sensitivity, and binocular visual acuity.11-17

To promote the appropriate allocation of limited eye care resources for reducing visual
impairment, it is important to understand the burden of visually significant cataract, as well as
factors related to not obtaining care among various populations. Several studies have provided
data on the prevalence of cataract and cataract surgery on different racial/ethnic groups, with
enabling factors being implicated. For example, the Salisbury Eye Evaluation (SEE) Study
noted higher prevalence of cortical opacity but lower prevalence of cataract surgery in African
Americans compared to Whites.18 The Proyecto VER Study data also identified a notable
prevalence of cataract in a U.S. Hispanic population in Arizona, and identified persons having
medical insurance and speaking English to be more likely to obtain cataract surgery.1® In
developing regions of the world, it has been frequently reported that over half of people with
cataract blindness are unoperated?-23, and frequently cited barriers include cost, female
gender, lack of awareness of treatment, and fear or skepticism of surgery.24-28

Latinos are the largest and fastest-growing minority group in the United States, and are more
likely than non-Hispanic whites and African-Americans to have visual impairment.2® The U.S.
Census Bureau recently estimated that the number of Latinos in the U.S. will increase from
35.3 million in 2000 to 61.4 million in 2025.30 Since the median age of Latinos is 10 years
younger than the rest of the United States population, the burden of visual impairment is likely
to worsen as the Latino population ages. Given that cataracts are the leading cause of visual
impairment in Latinos, understanding the burden of visually significant cataracts and the
factors associated with not obtaining needed cataract surgery in U.S. Latinos is important.

While there have been recent estimates of the prevalence of lens opacities in Latinos9:31:32,
there is limited data regarding the prevalence of visually significant cataract and factors
associated with not obtaining needed cataract surgery. The Los Angeles Latino Eye Study
(LALES) a population-based, cross-sectional study of eye disease in adult Latinos living in
Los Angeles County, California provided us with an opportunity to explore this. The objectives
of the present study were: (1) to report the prevalence of visually significant cataract and unmet
need for cataract surgery in our Latino population, and (2) to identify predisposing, enabling,
need, and health behavior characteristics associated with having an unmet need for cataract
surgery (UNCS).
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Methods

Study Population

The LALES population is made up of self-identified Latinos 40 years of age and older living
in six census tracts of Los Angeles County, California. The majority of participants were
Mexican American. Approval for conducting this study was obtained from the Los Angeles
County/ University of Southern California Medical Center Institutional Review Board/Ethics
Committee, and all study procedures adhered to recommendations of the Declaration of
Helsinki. Details of the study design, sampling plan, and baseline data have been reported
elsewhere.33 An in-home questionnaire and a complete clinical and eye examination were
administered to eligible participants. Procedures related to the present study are presented
below.

Clinical Data and Lens Examination Protocol

Presenting visual acuity (PVA) and best corrected visual acuity (BCVA) were recorded
according to the Early Treatment of Diabetic Retinopathy Study (ETDRS) protocol. The
presenting visual acuity was recorded for each eye with the individual's existing refractive
correction at 4 m, and a retroilluminated, modified ETDRS distance chart was utilized. PVA
was scored as the total number of lines read correctly. Near vision measurements utilized the
modified ETDRS near-vision acuity chart and were based on the participant's present reading
prescription. Participants who did not come to the LALES clinic were asked to undergo an in-
home clinical examination by a trained ophthalmologist and trained technician; this group was
not considered in the current investigation.

The lens was examined at the slit lamp following dilation with tropicamide 1% and
phenylephrine 2.5%. The Lens Opacities Classification System Il (LOCS 1) was used to
classify opacities into 5 nuclear (NO, NI, NII, NII1, NIV), 5 posterior subcapsular (PO, PI, PII,
P1II, PIV), and 7 cortical (CO, Ctr, CI, Cll, Clll, CIV, CV) grades of increasing severity,
according to photographic standards.3? Phakic status (phakic, pseudophakic, or aphakic) of
each eye was also documented. If lens assessment was not possible, the reasons for not grading
any regions in one or both eyes were recorded. The reproducibility of lens grading was
evaluated by comparing LOCS Il grading between 2 examiners. The assessment, which
consisted of performing replicate grading on 50 participants independently, was measured for
agreement using proportionally weighted « statistics. Results showed moderate to good inter-
grader agreement.

Definition of Visually Significant Cataract and Unmet Need for Cataract Surgery (UNCS)

A person with visually significant cataract was defined by having, in either eye: any LOCS II
grading of >2, best-corrected visual acuity of <20/40 in the cataractous eye, cataract as primary
cause of vision impairment in that eye, and patient report that general vision was fair, poor,
very poor, or blind (as opposed to excellent, very good, or good). Because cataract surgery is
not needed in all persons, any participants with visually significant cataract in at least one eye
or with prior cataract surgery in at least one eye were considered to be in the at-risk cohort for
needing cataract surgery. Unmet need for cataract surgery (UNCS) was defined as any person
in the at-risk cohort who had at least one eye with visually significant cataract.

Risk Factor Assessment

The independent variables investigated in this study were taken from the interview data of
LALES participants and were conceptualized based on 4 main categories in Andersen's model
of healthcare utilization: predisposing, enabling, need, and health behavior characteristics.3°
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Predisposing characteristics are those that exist before illness and may describe tendency of
an individual to use a healthcare service. In our study, these included: age, female gender (vs.
male), being born outside United States (vs. in United States), marital status of never married,
divorced, separated, or widowed (vs. married or living with partner), <12 years of education
(vs. >12 years), employment status of retired or not working (vs. working), preferred speaking
language of Spanish or mostly Spanish (vs. English, mostly English, or both equally), and low
acculturation level (vs. high). Using the Cuellar 9-item, 5-point Acculturation Rating Scale for
Mexican Americans, low acculturation was defined as <1.9, and high acculturation was defined
as >1.9. This scale was based on preferred language and which languages the participant could
speak, read, and write.36:37

Enabling (or “disabling™) factors affect an individual's ability to use healthcare services. In our
study, these included: having no health insurance (vs. having health insurance), having no
vision insurance (vs. having vision insurance), annual household income <$20,000 (vs. >
$20,000), not being usually seen at a clinic or doctor's office (vs. usually seen at clinic or
doctor's office), not having a regular physician (vs. having a regular physician), trouble getting
glasses (vs. no trouble getting glasses), or self-reported barriers to obtaining eye care in the
past year (vs. no barriers).

Need variables indicate an individual has reason to obtain health care services. In our study,
these included: history of diabetes (vs. no diabetes history), history of hypertension (vs. no
hypertension history), current or past smoker (vs. never smoker), general health of good, fair,
or poor (vs. excellent or very good health), and presence of >2 comorbidities (vs. <2
comorbidities).

Health behavior characteristics consider personal health practices that may interact with the
use of formal health services, and in our study, this included: last complete eye examination
>5 years ago and 1-5 years ago (vs. last eye examination <1 year ago).

Statistical Analysis

Results

The number of LALES participants with unilateral or bilateral visually significant cataract, as
well as the number who obtained unilateral or bilateral cataract surgery, were determined and
stratified by age and gender. Risk factors for those having an UNCS were assessed with
stepwise logistic regression (Hosmer DW, Lemeshow S. Applied Logistic Regression. New
York, NY: John Wiley & Sons, Inc; 2001). The at-risk cohort used in the risk factor analysis
included participants with visually significant cataract in 1 or both eyes and those who had had
prior cataract surgery in 1 or both eyes. Odds ratios and their corresponding 95% confidence
intervals were reported. All variables that were significant at the 0.20 significance level were
included in the multivariate model. Those variables that remained significant at the 0.05
significance level remained in the final model. Additionally, variables that were excluded at
the univariate level were added back into the multivariate model to determine if confounding
existed. Goodness of fit, discrimination, and diagnostics were performed on the final model to
verify that the model was a good fit of the data, and that there were no outlying covariate
observations which could have impacted and biased the estimation of the odds ratios. All
analyses were done using Statistical Application Software version 9.1 (SAS Institute; Cary,
NC) and STATA version 9.0 (STATA Corp LP; College Station, TX).

Study Population

A total of 6357 (82%) participants completed both a home interview and an eye examination.
Of these, 6142 (97%) underwent an in-clinic examination at the LALES Eye Evaluation Center
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and were considered in the current investigation. Details regarding participants have been
previously published.33

Ofthe 6142, 82 participants had a visually significant cataract in one eye with a non-cataractous
natural lens in the other eye, and 21 participants had bilateral visually significant cataracts.
Fifteen participants had a visually significant cataract in one eye and prior cataract surgery in
the other eye, 75 participants had prior cataract surgery in one eye and a non-cataractous natural
lens in the other eye, and 151 participants had undergone bilateral cataract surgery. 5798 had
no present or prior visually significant cataract. Of note, the 15 participants with visually
significant cataract in one eye and prior cataract surgery in the other eye were included in: (a)
the prevalence estimates for both any visually significant cataract and any prior cataract
surgery, and (b) the group having unmet need for cataract surgery (UNCS).

Age- and Gender-Specific Prevalence of Any Visually Significant Cataract

The overall prevalence of people with any current visually significant cataract in the LALES
population was 1.92% (118/6142) (Table 1). The age-specific prevalences of LALES
participants with visually significant cataract were: 0.25% (6/2364) for ages 40-49, 0.76%
(14/1853) for ages 50-59, 2.6% (31/1195) for ages 60-69, 7.2% (42/584) for ages 70-79, and
17% (25/146) for ages 80 and over (P <0.0001). The prevalence of visually significant cataract
among males was 1.72% (44/2558) among males and 2.06% (74/3584) among females
(P=0.33).

Age- and Gender-Specific Prevalence of Any Prior Cataract Surgery

The overall prevalence of people with any prior cataract surgery is 3.92% (241/6142) (Table
1). The age-specific prevalences were: 0.63% (15/2354) among ages 40-49 years, 0.11%
(20/1853) among ages 50-59 years, 4.7% (56/1195) among ages 60-69 years, 17% (99/584)
among ages 70-79 years, and 35% (51/146) among ages 80 years and older (P=0.65). The
prevalence of any prior cataract surgery was 3.99% (102/2558) among males and 3.88%
(139/3584) among females (P=0.35).

Prevalence of Unmet Need for Cataract Surgery (UNCS)

Of the 344 participants who have needed cataract surgery, 118 (29.9%) had an UNCS. This
included 21 people with bilateral visually significant cataracts and 97 people with unilateral
visually significant cataract (15 of whom had had cataract surgery in the other eye). 226 (65.7%)
had obtained all needed cataract surgery.

Factors Associated with UNCS

Frequency distributions of various factors associated with having UNCS were evaluated based
on the at-risk cohort currently or previously needing cataract surgery (Table 2). Following
Andersen’s model of healthcare utilization, several predisposing, enabling, and health behavior
variables had significant univariate associations with UNCS.

Our multivariate logistic model for UNCS also investigated the cohort currently or previously
needing cataract surgery. Independent factors associated with having UNCS were reported
based on odds ratios adjusted for other associated factors (Table 3). Risk factors, in order of
strength and significance, included: having last eye exam >5 years ago compared to <1 year
ago (odds ratio [OR], 3.76; 95% confidence interval [CI], 1.71-8.25); being uninsured (OR,
2.79; 95% ClI, 1.30-5.19); having income less than $20,000 (OR, 2.60; 95% CI, 1.40-5.56);
and having self-reported barriers to eye care (OR, 2.41; 95% Cl, 1.14-5.13). The former
represents a measure of health behavior while the latter 3 measure enabling characteristics.
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Risk factor analyses were performed for subgroups with the at-risk group consisting of those:
(a) having bilateral visually significant cataract (n=21), and (b) having visually significant
cataract in one eye and prior cataract surgery in contralateral eye (n=15). In the subgroup
analysis of the 21 individuals with bilateral visually significant cataracts, factors associated
with UNCS were consistent with those observed in persons with any visually significant
cataract. In this subgroup analysis, the independent risk factors for UNCS were: having an eye
exam >5 years ago compared to less than 1 year ago (OR, 3.39; 95% Cl, 1.61-7.09); being
uninsured (OR, 2.41; 95% Cl, 1.26-4.63); having income less than $20,000 (OR, 2.30; 95%
Cl, 1.20-4.46); and having self-reported barriers to eye care (OR, 2.13; 95% CI, 1.07-4.26). A
similar subgroup analysis was conducted on the 15 individuals with visually significant cataract
in one eye and cataract surgery in the contralateral eye. The factors associated with UNCS in
this subgroup were again consistent with those noted in persons with any visually significant
cataract (results not shown). Finally, after adjusting for covariates, persons who had had
previous cataract surgery in one eye were less likely to have an unmet need for cataract surgery
(OR, 0.27; 95% ClI, 0.12-0.63).

Discussion

The Los Angeles Latino Eye Study (LALES) is the largest population-based study of eye
disease in any ethnic or racial group in the United States. The findings of the current
investigation revealed that: (1) The prevalence of visually significant cataract is 1.92% in our
U.S. Latino population ages 40 and over, (2) Nearly 1/3 of those who have needed cataract
surgery had an unmet need for cataract surgery (UNCS), and (3) Independent factors associated
with having an UNCS in the LALES population consisted of enabling and health behavior
characteristics.

Prevalence of Visually Significant Cataract

In our sample of 6142 Los Angeles Latinos ages 40 years and older, the prevalence of current
visually significant cataract was 1.92%. Using data regarding age-specific prevalence of
current visually significant cataract among LALES participants and data on the Hispanic/
Latino population from the U.S. Census Bureau, it can be estimated that 179,989 U.S. Latinos
ages 40 and over have an unmet need for cataract surgery.38

Age-specific prevalences of visually significant cataract of persons in the LALES population
(Table 2) are similar to those noted in Proyecto VERZ®, a population-based study of Mexican
Americans in Arizona. In Proyecto VER, where visually significant cataract was defined as
having best-corrected visual acuity less than 20/40 with presence of severe lens opacity
according to the Wilmer Cataract Grading Scheme, the age-specific prevalences of visually
significant cataract were: 0.1% among those ages 40-49, 0.23% among those ages 50-59, 3.0%
among those ages 60-69, 8.9% among those ages 70-79, and 18.5% among those ages 80 and
over. While age-specific prevalences of visually significant cataract for LALES participants
are comparable to a similar U.S. Hispanic population, differences in age distributions and
methods for defining visually significant cataract preclude comparison of overall prevalence
with other study populations in the U.S. and worldwide.

Umet Need for Cataract Surgery

Nearly 1/3 of people who have needed cataract surgery in the LALES population have an
UNCS. Such measures of unmet need have not been reported in the literature regarding U.S.
populations. However, studies from developing regions of the world, particularly those that
are unable to provide similar levels of care as may be present in the developed world, have
frequently reported that the proportion of those with cataract blindness that is unoperated is
well over 50%.20-23

Ophthalmology. Author manuscript; available in PMC 2010 December 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Richter et al.

Page 7

Four independent risk factors were associated with an UNCS among LALES participants. In
terms of the Health Behavior Model for healthcare utilization3, the “enabling” (or more
appropriately, “disabling”) factors included having no health insurance, income <$20,000, and
self-reported barriers to eye care, and the health behavior factor consisted of having last eye
exam >5 years ago. Enabling characteristics are modifiable and describe an individual's means
for accessing healthcare, and an individual's health behavior characteristics may be a reflection
of opportunity cost barriers or personal attitudes and choices.

When compared to those with health insurance (including private, Medicare, MediCal, or any
other health insurance), uninsured participants were more likely to have an UNCS. In the year
2000, 32% of U.S. Hispanics of any race were uninsured. This was compared to 10% of non-
Hispanic whites, 19% of African Americans, and 18% of Asian Americans and Pacific
Islanders.3? Insurance coverage is strongly linked to access to health services and improved
health outcomes*9-42, so broadening insurance coverage for U.S. Hispanics should be a key
strategy for policymakers to reduce the UNCS. However, other barriers must be addressed in
order to address fully the UNCS among U.S. Hispanics.

Having household annual income below $20,000 was the second factor associated with having
an UNCS. While income level may affect ability to acquire insurance in some cases, it is also
independently associated with unmet need in our population. Past studies have associated
income level to perceptions of lack of access to health care services, despite having insurance.
43 This perception may result because lower income individuals are not advised appropriately
about their healthcare benefits. However, it is important to note that low income level was
not collinear with education, or with variables of acculturation such as country of birth,
preferred speaking language, or index of acculturation. Thus, it is also possible that lower
income individuals assign less value to healthcare activities, or that they simply have higher
opportunity costs (long work hours, transportation difficulties, etc.) associated with obtaining
healthcare.

In fact, the third independent associated with unmet need, self-report of barriers to eye care,
suggest the significance of opportunity costs in predicting an UNCS in this Latino population.
In our LALES participants with an UNCS and who reported having barriers to eye care, the
most commonly cited barriers included: cost (n=15), care not available when needed (n=9),
lack of transportation (n=6), long wait time to get appointment (n=5), concern of lost wages
(n=4), long wait time in clinic (n=3), and inconvenient clinic hours (n=3). Interestingly, other
presented choices, such as no Hispanic staff at clinic, staff not speaking Spanish, or
disrespectful staff, received little to no response by participants with an UNCS. These data
provide insight into reasons for not obtaining cataract surgery in Latinos. For example, co-
payments among the insured, as well as full payment among the uninsured, may represent
significant barriers to obtaining needed cataract surgery. Additional economic barriers are
related to logistical issues such as inconvenient clinic locations and hours, time constraints of
strict work schedules, and transportation difficulties. In Los Angeles particularly, public
transportation is time-consuming, difficult to access efficiently, and therefore is likely to
contribute to decreased utilization of eye care services. One study using focus groups to explore
perceived barriers to eye care in older African Americans reported that transportation was the
most cited barrier.#4 A previous study of the LALES population exploring compliance with
recommendations for follow-up care in Latinos reported reasons for not obtaining follow-up
care to be: cost, lack of knowledge of where to go for care, and unavailability of health care.
45 Overall, eye care barriers reported by our LALES participants with an UNCS are largely
due to logistical and economic issues, and these barriers should be addressed in order to reduce
unmet cataract surgery need.
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Having last eye exam >5 years ago, a measure of individual healthcare behavior, was the fourth
independent factor associated with having an UNCS. This highlights the importance of
investigating the role of personal health practice patterns in understanding causes for unmet
cataract surgery need in LALES participants.

It is important to note that the 4 factors associated with an UNCS were consistently identified
as being risk factors for UNCS even when the group at risk was defined as (a) persons with
bilateral visually significant cataracts or (b) persons with a visually significant cataract in one
eye and having had prior cataract surgery in the other eye. This provides further support for
the robustness of the factors that have been identified in our models for unmet need for cataract
surgery. Finally, persons who had had cataract surgery in one eye were less likely to have an
UNCS compared to those who had not had cataract surgery. One explanation for this
observation is that some persons who have had cataract surgery in one eye and have a cataract
in the second eye may be satisfied with their functional vision and may not report having visual
difficulties in their daily life.

In our study, it is interesting that predisposing variables related to acculturation, as measured
by country of birth, preferred speaking language, and acculturation score, were not important
in predicting an UNCS in our LALES population. In contrast, the Proyecto VER study of U.S.
Hispanics found English as preferred speaking language, along with health insurance, to be
the most important factors associated with having obtained cataract surgery.19 One explanation
for these differences may be that there are regional differences in the need for communication
in English to access and obtain cataract surgery. Thus, for example in Proyecto VER which
was conducted in an urban and rural population, the resources to obtain cataract surgery
available for English-speaking Hispanics may be significantly better than in a metropolitan
city based population such as was studied in LALES.

In summary, our risk factor model for having an unmet need for cataract surgery in the LALES
population underscores the importance of: (1) improving health insurance coverage for U.S.
Latinos, (2) making eye care more accessible via practical solutions such as transportation
assistance and efficiency and convenience of eye service visits, and (3) promoting community-
level public health campaigns targeted at older U.S. Latinos exploring current health behavior
patterns and promoting eye health awareness.

Comparison to Other U.S. Ethnic Studies of Cataract Surgery Prevalence

The overall prevalence of having obtained cataract surgery among LALES participants was
3.92% (241/6142). Of the 241 persons who had had cataract surgery, 151 persons had
undergone bilateral cataract extraction. Of the 90 persons who had had cataract extraction in
one eye, 15 persons had a visually significant cataract in the contralateral eye. Age-specific
prevalence of having obtained surgery for LALES are compared to that for Mexican Americans
in Proyecto VER, African Americans and Caucasians in the Salisbury Eye Evaluation (SEE)
Study, and Caucasians in the Beaver Dam Eye Study in Table 4.18:19:46 The age-specific
prevalence for obtaining surgery is lower in the LALES Mexican American population as
compared to the Proyecto VER Mexican American population from Arizona. In comparison
to the SEE study (Caucasians and African Americans) and Beaver Dam Eye Study
(Caucasians), age-specific prevalences for obtaining surgery in LALES are similar to
Caucasians and higher than African Americans in the 60-69 age group, but higher than both
racial groups in the oldest age groups. Reasons for these variations may be related to differing
biologic risks for cataract among the populations, differing health practices and/or barriers to
care among the populations at the time of the study, or regional variability in ophthalmologist
threshold for performing cataract surgery. However, when comparing the age-specific
prevalence for having obtained cataract surgery in LALES to estimated age-specific
prevalences of the total U.S. population, which are based on a combination of several
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population-based studies, LALES participants have comparable prevalences of cataract
31
surgery.

Our study results should be considered in light of certain limitations. First, our data consists
of examination and interview data from one time point, thus we had no information regarding
planning for cataract surgeries in the near future or timing of cataract surgeries already
obtained. For example, members of our group of 15 who had one visually significant cataract
and one eye with prior cataract surgery may have had plans for a second surgery, but this data
was unavailable to us. Second, while our definition of visually significant cataract was defined
by: worse than 20/40 visual acuity, self-report of fair or worse vision, and cataract as primary
cause of visual impairment (as determined by examiner), it did not specifically ask participants
about whether they would like to obtain cataract surgery. However, since we incorporated a
self report of fair/poor vision, we believe it is a better measure of visually significant cataract
than just an assessment of visual acuity.

In summary, our U.S. Latino population had a significant UNCS, and if extrapolated
nationwide, it may be estimated that approximately 180,000 U.S. Latinos aged 40 and over
have an unmet need for cataract surgery. Given the aging of this population, this unmet need
is likely to grow. Given that there are modifiable enabling and health behavior characteristics
that were independently associated with this unmet need, intervention aimed at these factors
should be considered. It is possible that these targeted interventions may significantly reduce
the burden of cataract-related visual impairment in Latinos.

Acknowledgments

Funding and Support: This work was supported by the National Eye Institute and the National Center on Minority
Health and Health Disparities, National Institutes of Health, Bethesda, Maryland (grant nos. EY11753 and EY03040),
and an unrestricted grant from the Research to Prevent Blindness, New York NY. Dr. Varma is a Research to Prevent
Blindness Sybil B. Harrington Scholar.

References

1. Eye Diseases Prevalence Research Group. Causes and prevalence of visual impairment among adults
in the United States. Arch Ophthalmol 2004;122:477-85. [PubMed: 15078664]

2. Pascolini D, Mariotti SP, Pokharel GP, et al. 2002 global update of available data on visual impairment:
a compilation of population-based prevalence studies. Ophthalmic Epidemiol 2004;11:67-115.
[PubMed: 15255026]

3. Salm M, Belsky D, Sloan FA. Trends in cost of major eye diseases to Medicare, 1991 to 2000. Am J
Ophthalmol 2006;142:976-82. [PubMed: 17157582]

4. Broman AT, Munoz B, Rodriguez J, et al. The impact of visual impairment and eye disease on vision-
related quality of life in a Mexican-American population: Proyecto VER. Invest Ophthalmol Vis Sci
2002;43:3393-8. [PubMed: 12407148]

5. Brenner MH, Curbow B, Javitt JC, et al. Vision change and quality of life in the elderly: response to
cataract surgery and treatment of other chronic ocular conditions. Arch Ophthalmol 1993;111:680-5.
[PubMed: 8489453]

6. Gray CS, Karimova G, Hildreth AJ, etal. Recovery of visual and functional disability following cataract
surgery in older people: Sunderland Cataract Study. J Cataract Refract Surg 2006;32:60-6. [PubMed:
16516780]

7. Mangione CM, Phillips RS, Lawrence MG, et al. Improved visual function and attenuation of declines
in health-related quality of life after cataract extraction. Arch Ophthalmol 1994;112:1419-25.
[PubMed: 7980131]

8. McGwin G Jr, Scilley K, Brown J, Owsley C. Impact of cataract surgery on self-reported visual
difficulties: comparison with a no-surgery reference group. J Cataract Refract Surg 2003;29:941-8.
[PubMed: 12781280]

Ophthalmology. Author manuscript; available in PMC 2010 December 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Richter et al.

Page 10

9. Owsley C, McGwin G Jr, Sloane M, et al. Impact of cataract surgery on motor vehicle crash involvement

10

11.

12.

13.

14

15

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

by older adults. JAMA 2002;288:841-9. [PubMed: 12186601]

. Lundstrom M, Wendel E. Duration of self assessed benefit of cataract extraction: a long term study.

Br J Ophthalmol 2005;89:1017-20. [PubMed: 16024857]

Castells X, Comas M, Alonso J, et al. In a randomized controlled trial, cataract surgery in both eyes

increased benefits compared to surgery in one eye only. J Clin Epidemiol 2006;59:201-7. [PubMed:

16426956]

Castells X, Alonso J, Ribo C, et al. Comparison of the results of first and second cataract eye surgery.

Ophthalmology 1999;106:676-82. [PubMed: 10201586]

Elliott DB, Patla A, Bullimore MA. Improvements in clinical and functional vision and perceived

visual disability after first and second eye cataract surgery. Br J Ophthalmol 1997;81:889-95.

[PubMed: 9486032]

. Javitt JC, Brenner MH, Curbow B, et al. Outcomes of cataract surgery: improvement in visual acuity
and subjective visual function after surgery in the first, second, and both eyes. Arch Ophthalmol
1993;111:686-91. [PubMed: 8489454]

. Javitt JC, Steinberg EP, Sharkey P, et al. Cataract surgery in one eye or both: a billion dollar per year

issue. Ophthalmology 1995;102:1583-92. [PubMed: 9098247]discussion 1592-3

Laidlaw DA, Harrad RA, Hopper CD, et al. Randomised trial of effectiveness of second eye cataract

surgery. Lancet 1998;352:925-9. [PubMed: 9752814]

Lundstrom M, Stenevi U, Thorburn W. Quality of life after first- and second-eye cataract surgery:

five-year data collected by the Swedish National Cataract Register. J Cataract Refract Surg

2001;27:1553-9. [PubMed: 11687351]

West SK, Munoz B, Schein OD, et al. Racial differences in lens opacities: the Salisbury Eye

Evaluation (SEE) project. Am J Epidemiol 1998;148:1033-9. [PubMed: 9850124]

Broman AT, Hafiz G, Munoz B, et al. Cataract and barriers to cataract surgery in a US Hispanic

population: Proyecto VER. Arch Ophthalmol 2005;123:1231-6. [PubMed: 16157804]

Chang MA, Congdon NG, Baker SK, et al. The surgical management of cataract: barriers, best

practices and outcomes. Int Ophthalmol 2008;28:247-60. [PubMed: 17712529]

Courtright P, Metcalfe N, Hoechschmann A, et al. Cataract surgical coverage and outcome of cataract

surgery in a rural district in Malawi. Can J Ophthalmol 2004;39:25-30. [PubMed: 15040611]

Duerksen R, Limburg H, Carron JE, Foster A. Cataract blindness in Paraguay—results of a national

survey. Ophthalmic Epidemiol 2003;10:349-57. [PubMed: 14566636]

Amansakhatov S, VVolokhovskaya Z, Afanasyeva AN, Limburg H. Cataract blindness in

Turkmenistan: results of a national survey. Br J Ophthalmol 2002;86:1207-10. [PubMed: 12386068]

Avrieta CE, de Oliveira DF, Lupinacci AP, et al. Cataract remains an important cause of blindness in

Campinas, Brazil. Ophthalmic Epidemiol 2009;16:58-63. [PubMed: 19191183]

Athanasiov PA, Casson RJ, Newland HS, et al. Cataract surgical coverage and self-reported barriers

to cataract surgery in a rural Myanmar population. Clin Experiment Ophthalmol 2008;36:521-5.

[PubMed: 18954313]
Chandrashekhar TS, Bhat HV, Pai RP, Nair SK. Coverage, utilization and barriers to cataract surgical
services in rural South India: results from a population-based study. Public Health 2007;121:130-6.
[PubMed: 17215012]

Finger RP. Cataracts in India: current situation, access, and barriers to services over time. Ophthalmic

Epidemiol 2007;14:112-8. [PubMed: 17613845]

Lewallen S, Mousa A, Bassett K, Courtright P. Cataract surgical coverage remains lower in women.

Br J Ophthalmol 2009;93:295-8. [PubMed: 19091848]

Vitale S, Cotch MF, Sperduto RD. Prevalence of visual impairment in the United States. JAMA

2006;295:2158-63. [PubMed: 16684986]

U.S. Census Bureau. Current Population Reports. P25-1130: Population Projections of the United

States by Age, Sex, Race, and Hispanic origin: 1995 to 2050; 1996 [May 18, 2009]. p. 13Available

at: http://www.census.gov/prod/1/pop/p25-1130/p251130b.pdf

Eye Diseases Prevalence Research Group. Prevalence of cataract and pseudophakia/aphakia among

adults in the United States. Arch Ophthalmol 2004;122:487-94. [PubMed: 15078665]

Ophthalmology. Author manuscript; available in PMC 2010 December 1.


http://www.census.gov/prod/1/pop/p25-1130/p251130b.pdf

1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Richter et al.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41

42.

43.

44,

45.

46.

Page 11

Varma R, Torres M, Los Angeles Latino Eye Study Group. Prevalence of lens opacities in Latinos:
the Los Angeles Latino Eye Study. Ophthalmology 2004;111:1449-56. [PubMed: 15288970]

Varma R, Paz SH, Azen SP, et al. Los Angeles Latino Eye Study Group. The Los Angeles Latino
Eye Study: design, methods, and baseline data. Ophthalmology 2004;111:1121-31. [PubMed:
15177962]

Chylack LT Jr, Leske MC, McCarthy D, et al. Lens Opacities Classification System Il (LOCS II).
Arch Ophthalmol 1989;107:991-7. [PubMed: 2751471]

Andersen RM. Revisiting the behavioral model and access to medical care: does it matter? J Health
Soc Behav 1995;36:1-10. [PubMed: 7738325]

Cuellar I, Harris LC, Jasso RP, et al. An acculturation scale for Mexican American normal and clinical
populations. Hisp J Behav Sci 1980;2:199-217.

Solis JM, Marks G, Garcia M, Shelton D. Acculturation, access to care, and use of preventive services
by Hispanics: findings from HHANES 1982-84. Am J Public Health 1990;80(suppl):11-9. [PubMed:
9187576]

U.S. Census Bureau. Race and Hispanic or Latino Origin by Age and Sex for the United States: 2000
(PHC-T-8). Table x. title of table. Available at: exact URL. Accessed mm dd, yyyy. AQ: please go
to http://www.census.gov/population/www/cen2000/briefs/phc-t8/index.html, find the exact table
you are citing, and cite it correctly, with the specific URL. Format template provided, see also ref 30
for format

U.S. Census Bureau. Population Profile of the United States: 2000. People at Risk: Health Insurance
Coverage, 2000. [May 18, 2009]. Available at:
http://www.census.gov/population/www/pop-profile/files/2000/chap15.pdfAQ: verify this is what
you are citing; please correct if necessary

Hadley J. Insurance coverage, medical care use, and short-term health changes following an
unintentional injury or the onset of a chronic condition. JAMA 2007;297:1073-84. [PubMed:
17356028]

. McWilliams JM, Meara E, Zaslavsky AM, Ayanian JZ. Health of previously uninsured adults after

acquiring Medicare coverage. JAMA 2007;298:2886-94. [PubMed: 18159058]

Ross JS, Bradley EH, Busch SH. Use of health care services by lower-income and higher-income
uninsured adults. JAMA 2006;295:2027-36. [PubMed: 16670411]

Weinick RM, Zuvekas SH, Cohen JW. Racial and ethnic differences in access to and use of health
care services, 1977 to 1996. Med Care Res Rev 2000;57(suppl):36-54. [PubMed: 11092157]
Owsley C, McGwin G, Scilley K, et al. Perceived barriers to care and attitudes about vision and eye
care: focus groups with older African Americans and eye care providers. Invest Ophthalmol Vis Sci
2006;47:2797-802. [PubMed: 16799016]

Unzueta M, Globe D, Wu J, et al. Los Angeles Latino Eye Study Group. Compliance with
recommendations for follow-up care in Latinos: the Los Angeles Latino Eye Study. Ethn Dis
2004;14:285-91. [PubMed: 15132216]

Klein BE, Klein R, Linton KL. Prevalence of age-related lens opacities in a population: the Beaver
Dam Eye Study. Ophthalmology 1992;99:546-52. [PubMed: 1584573]

Ophthalmology. Author manuscript; available in PMC 2010 December 1.


http://www.census.gov/population/www/cen2000/briefs/phc-t8/index.html
http://www.census.gov/population/www/pop-profile/files/2000/chap15.pdf

1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

1duosnue Joyiny vd-HIN

Richter et al. Page 12

Table 1
Prevalence of Any Visually Significant Cataract™ and Any Prior Cataract Surgery in Los
Angeles Latino Eye Study (LALES) Participants (n=6142)

Prevalence of any Visually Prevalence of any Prior Cataract At-risk Cohort for Risk Factor

Age in years (n) Significant Cataract % (n) Surgery % (n) Analysis of UNCS % (n)
40-49 (n=2364) 0.25% (6) 0.63% (15) 0.89% (21)
50-59 (n=1853) 0.76% (14) 1.1% (20) 1.7% (31)
60-69 (n=1195) 2.6% (31) 4.7% (56) 7.2% (86)
70-79 (n=584) 7.2% (42) 17% (99) 23% (134)
>80 (n=146) 17% (25) 35% (51) 49% (72)
Gender (total n)
Male (n=2558) 1.72% (44) 3.99% (102) 5.47% (140)
Female (n=3584) 2.06% (74) 3.88% (139) 5.69% (204)
TOTAL (n=6142) 1.92% (118)" 3.929% (241) 5.60% (344)

*
Visually significant cataract defined as: a) LOCS 1l grade of > 2, and b) best-corrected visual acuity of <20/40, and c) cataract as primary cause of vision
impairment, and d) patient report that general vision is fair/poor/very poor/blind (as opposed to good/very good/excellent).

TOf 118 with visually significant cataract, 21 had bilateral visually significant cataract and 97 had unilateral visually significant cataract (15 of whom had
previous cataract surgery in contralateral eye).

¢Of 241 with prior cataract surgery, 151 had bilateral surgery and 90 had unilateral surgery (15 of whom had visually significant cataract in contralateral
eye).

UNCS=Unmet Need for Cataract Surgery
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Frequency distribution and univariate associations of risk indicators for unmet need for
cataract surgery” (UNCS) among Los Angeles Latino Eye Study (LALES) participants

Unmet Need for Cataract Surgery

YES (n=118) NO (n=226)
Risk Factors n (%) n (%) P-value
PREDISPOSING
Age group 0.65

70.2 70.8

Mean (+SD) (£11.6) (£11.7)
40-49 (index) 6 (5.1%) 15 (6.6%) 0.65
50-59 14 (12%) 17 (7.5%)
60-69 31 (26%) 55 (24%)
70-79 42 (36%) 92 (41%)
>80 25 (21%) 47 (21%)
Gender
male (index) 44 (31%) 96 (69%)
female 74 (36%) 130 (64%) 0.35
Country of birth
United States (index) 40 (34%) 77 (66%)
Other 78 (34%) 149 (66%) 0.97
Marital status
Married/ With partner (index) 49 (28%) 123 (72%)
Never married, Separated/Divorced, Widowed 69 (40%) 102 (60%) 0.02
Education (years)
>12 years (index) 15 (23%) 50 (77%)
<12 years 102 (37%) 176 (63%) 0.04
Employment status
Employed (index) 14 (34%) 27 (66%)
Retired 47 (28%) 119 (72%) 0.39
Not working 57 (42%) 80 (58%) 0.46
Acculturation score
>1.9 (index) 77 (35%) 80 (66%)
<19 41 (34%) 146 (65%) 0.9
Language
Spanish or mostly Spanish (index) 9 (14%) 56 (86%) 0.008
English, mostly English, or both equally 35 (32%) 73 (68%)
ENABLING
Health insurance
Yes (index) 72 (28%) 189 (72%)
No 46 (55%) 37 (45%) <0.0001
Vision care insurance
Yes (index) 63 (29%) 158 (71%)
No 55 (45%) 66 (55%) 0.002
Income level
>=$20,000 (index) 22 (23%) 73 (7T7%)
<$20,000 77 (37%) 129 (63%) 0.02
Usually seen at a clinic/doctor's office
Yes (index) 81 (29%) 199 (71%)
No 37 (58%) 27 (42%) <0.0001
Having a regular physician
Yes (index) 70 (28%) 179 (72%)
No 48 (51%) 47 (49%) 0.0001
Trouble getting glasses
Yes (index) 34 (40%) 50 (60%)
No 75 (33%) 153 (67%) 0.21
Self-reported barriers to eye care
Yes (index) 25 (50%) 25 (50%)
No 84 (32%) 178 (68%) 0.02
NEED:
History of diabetes (self-reported)
No (index) 85 (38%) 137 (62%)
Yes 33 (27%) 89 (73%) 0.37
History of hypertension (self-reported)
No (index) 55 (34%) 105 (66%)
Yes 63 (34%) 121 (66%) 0.98
Smoking status
Never-smoker (index) 73 (36%) 132 (64%)
Ex-smoker 31 (32%) 65 (68%) 0.57
Current smoker 11 (30%) 26 (70%) 0.49
Comorbidities
<2 (index) 38 (36%) 68 (64%)
>2 80 (34%) 158 (66%) 0.64
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Unmet Need for Cataract Surgery

YES (n=118) NO (n=226)
Risk Factors n (%) n (%) P-value
General health
Excellent/very good (index) 13 (29%) 32 (71%)
Good/fair/poor 105 (35%) 194 (65%) 0.41
HEALTH BEHAVIOR:
Last complete eye examination
< 1yrago (index) 32 (28%) 84 (72%)
Between 1-5 yrs ago 25 (23%) 83 (77%) 0.13
Over 5 yrs ago 36 (64%) 20 (36%) <0.0001

*

Unmet need for cataract surgery (UNCS) was defined by an individual having: any current visually significant cataract with visually significant cataract
defined as: a) LOCS Il grade of > 2, b) best-corrected visual acuity of <20/40, c) cataract as primary cause of vision impairment, d) patient report that
general vision is fair/poor/very poor/blind (as opposed to good/very good/excellent). Given this definition, the 15 with prior surgery in one eye but

remaining visually significant cataract in contralateral eye were considered to have UNCS.

SD=standard deviation
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Table 3
Independent risk indicators™ for unmet need for cataract surgery” (UNCS) among at-risk*
Los Angeles Latino Eye Study (LALES) participants

Risk Indicators Odds Ratio (95% CI) P-Value
ENABLING:

No Health Insurance (vs. Health Insurance) 2.79 (1.30,5.19) 0.0036
Income <$20,000 (vs. >$20,000) 2.60 (1.40, 5.56) 0.0069
Self-reported Barriers to Eye Care (vs. No Barriers) 2.41(1.14,5.13) 0.022
HEALTH BEHAVIOR:

Last Eye Exam >5 Yrs Ago (vs. <1 Yr Ago) 3.76 (1.71, 8.25) 0.001

*
Based on a multivariate logistic regression model.

TUnmet need for cataract surgery (UNCS) was defined as any person in the at-risk cohort who had at least one eye with a visually significant cataract,
with visually significant cataract defined as: a) any LOCS |1 grade of > 2, b) best-corrected visual acuity of <20/40, c) cataract as primary cause of vision
impairment, d) patient report that general vision is fair/poor/very poor/blind (as opposed to good/very good/excellent). Given this definition, the 15 with
prior surgery in one eye but remaining visually significant cataract in the contralateral eye were also considered to have UNCS.

¢At-risk cohort consisted of participants with a visually significant cataract in at least one eye or prior cataract surgery in at least one eye.

Cl=confidence interval
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