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Abstract

Purpose—To identify the prevalence and determinants of self-reported eye care use among
Chinese Americans.

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

Participants—A total of 4582 Chinese Americans 50 years and older residing in Monterey Park,
California.

Methods—Multivariable logistic regression analyses based on Andersen’s Behavioral Model of
Health Services Use were conducted to identify predisposing, enabling, and need variables
associated with self-reported eye care use.

Main Outcome Measures—Prevalence of self-reported use assessed as eye care visit in the
past 12 months, dilated eye examination in the past 12 months, and ever having had a dilated
examination, and odds ratios for factors associated with these measures.

Results—Overall, 36% of participants reported an eye care visit and 21% reported a dilated
examination in the past 12 months. Forty-eight percent reported ever having had a dilated eye
examination. Older age, female gender, preference for English, more education, health and vision
insurance, a usual place for health care, currently driving, a greater number of comorbidities, and
lower vision-specific quality of life (NEI VFQ-25) scores were associated with higher odds of
reporting use of eye care.
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Conclusions—Use of eye care among Chinese Americans was found to be as low as what is
reported for African Americans and Hispanics, and lower than what is reported for whites.
Multiple modifiable factors are associated with use of eye care among the rapidly growing Chinese
American population. Culturally sensitive interventions targeting these factors should be a priority.
Further research is needed to investigate how findings from this group of Chinese Americans
reflect other Asian Americans that are different in language and ethnicity.

Keywords

Chinese American; utilization of care; dilated examination; eye care

INTRODUCTION

Vision has a strong impact on the quality of life among older adults. The 2006-2010
Behavioral Risk Factor Surveillance System (BRFSS) found that individuals with self-
reported moderate/severe vision impairment are 80% to 130% more likely to report having
fair/poor health, life dissatisfaction, and disability.1 A recent poll of public attitudes about
vision health? found that Americans from all racial/ethnic backgrounds consider losing eye
sight equal to or worse than losing memory, hearing, speech, or a limb for their day-to-day
lives. Early detection and treatment are critical to prevent or reduce loss of vision and
associated quality of life. However, recent survey data indicates that most Americans do not
receive eye care at intervals recommended to preserve vision.3 For example, the 2002
National Health Interview Survey (NHIS) found that even among American adults with self-
reported diabetes, only 60% visited an eye doctor and 63% had a dilated eye examination in
the past 12 months,* as recommended by the American Academy of Ophthalmology.® Other
studies of high-risk populations also found that rates of adherence to recommended follow-
up care were below 50%, even when major barriers to eye care such as cost and accessibility
were minimized.®-8 These low rates of eye care utilization can be major obstacles to
combating vision problems in the United States (US) such as the high prevalence (~2.4
million Americans®) of undiagnosed and untreated glaucoma.

Despite previous reports on eye care utilization in the US,* 10-18 to our knowledge, there is
no detailed report on eye care utilization among Asian Americans. In general, racial/ethnic
minority groups have less access to health care services than non-Hispanic whites, 14 19 put
it remains unclear whether Asian Americans receive less eye care as well. The Asian
American population is growing rapidly: 10.2 million individuals residing in the US
identified themselves as Asian in 2000, and this number increased by 43% to 14.7 million in
2010.20 Asian immigrants are projected to surpass Hispanics and become the largest
immigrant group by 2055, and make up 38% of the foreign-born population by 2065.21 In
addition, the proportion of the Asian American population 65 years and older is projected to
increase from 9% in 2010 to 22% by 2050.22 Given these demographic projections and the
known disparities in health and health care across racial/ethnic groups in the US,23
understanding the unique pattern of eye care utilization among Asian Americans is critical to
developing appropriate public health interventions to reduce vision loss.
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In the present report, using data from the Chinese American Eye Study (CHES), we assessed
the use of eye care among Chinese Americans, the largest sub-group of Asian Americans.20
In addition, we identified factors related to eye care use among Chinese Americans based on
Andersen’s Behavioral Model, one the most cited model of health services use.26: 27

Study Design

Details of the CHES study design, sampling plan, and baseline data have been reported
previously.24 In brief, the study population consists of self-identified Chinese Americans 50
years and older residing in Monterey Park, California, at the time of recruitment (2010-
2013). A door-to-door census of all dwelling units within the 10 census tracts of the city was
completed. All eligible residents were informed of the study objectives and were invited to
complete a questionnaire and a clinical examination at the Local Eye Examination Center by
a trained ophthalmologist. A detailed in-home interview was conducted to determine
demographic factors, level of acculturation, ocular and systemic medical histories, access to
medical and ocular care, and other factors. On arrival at the clinic for the eye examination,
participants completed an in-clinic questionnaire that consisted primarily of questions about
health-related quality of life and physical activity. The comprehensive ocular examination
included presenting and best-corrected distance and near visual acuity (VA), refraction, slit
lamp examination with the Lens Opacities classification system (LOCS II), intraocular
pressure, Swedish Interactive Threshold Algorithm Standard C24 visual field test(s) using
automated field analyzer, ocular biometry, dilated fundus examination, and fundus/optic disc
photography. Fundus photographs were graded in a masked manner using standardized
protocols at the Ocular Epidemiology Grading Center at the University of Wisconsin in
Madison. Height, weight, blood pressure, glycosylated hemoglobin levels, and blood
glucose levels were also assessed.

Interviews and clinical examinations were conducted in a standardized manner after
informed consent had been completed. Institutional review board/ethics committee approval
was obtained from the University of Southern California Health Science Review Board. All
study procedures adhered to the principles outlined in the Declaration of Helsinki for
research involving human subjects.

Vision impairment

Each participant’s vision was measured for each eye with presenting correction (if any) at 4
meters (m) using standard Early Treatment Diabetic Retinopathy Study (ETDRS) protocols
with a modified ETDRS distance chart trans-illuminated with a chart illuminator (Precision
Vision, La Salle, Illinois, USA).25 Presenting distance VA was first measured for both eyes
with existing refractive correction, and then reassessed for each eye, starting with the right,
using different charts. If the participant could not read 55 letters at 4 m in either eye, an
automated refraction was performed, using the Humphrey Automatic Refractor (Carl Zeiss
Meditec, Dublin, California, USA), followed by subjective refraction using standard
protocols. After refraction, the eye was retested to measure the best-corrected VA. Vision
impairment was defined as presenting binocular VA of 20/40 or worse.
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Measures of Eye Care Use

During the in-home interview, participants were asked about the last time that they went for
eye care and their last complete eye examination, which included dilating their pupils and a
doctor using bright lights to look into the back of their eyes. Three dichotomous self-
reported measures of eye care use were analyzed for this study: having had any eye care
visits in the past 12 months (yes/no), having had a dilated eye examination in the past 12
months (yes/no), and ever having had a dilated eye examination (yes/no).

Independent Variables for Multivariate Analysis

According to Andersen’s Behavioral Model, health service use is a function of a person’s
need for such service, predisposition to use the service, and enbling factors that facilicate
access to the service.26: 27 We defined 3 categories of independent variables: predisposing
variables, enabling variables, and need variables. Predisposing variables were further
subcategorized as predisposing demographic variables and predisposing social variables, and
need variables were further subcategorized as self-reported need variables and evaluated
need variables.

Predisposing demographic variables included age (grouped as in the Preferred Practice
Pattern Guidelines®), gender, and marital status (never married, married/living with partner,
divorced/separated/widowed).

Predisposing social variables included acculturation, generational status, number of years
living in the US, language preference, and educational attainment. Level of acculturation
was determined based on the Suinn-Lew Asian Self-Identity Acculturation Scale (SL-
ASIA).28: 29 Acculturation was categorized as high (more assimilated to US culture) if the
SL-ASIA score was higher than the cohort mean of 1.76; a score of 1.76 or lower was
considered low. Generational status was assigned as follows: participants who were foreign-
born were categorized as first generation; and participants who were US-born were
categorized as second generation or higher.

Enabling variables included household income (< $15 000, $15 000—<$30 000, = $30 000
per year), current driving status (yes/no), insurance (not insured, medical insurance only,
both medical and vision insurance), a usual place of care (yes/no), and a usual provider (yes/
no).

Evaluated need variables included presenting binocular near and distance vision impairment.

Self-reported need variables included the Short Form-12 Physical Health Composite (SF-12
PHC) score, the Short Form-12 Mental Health Composite (SF-12 MHC) score,30 the
National Eye Institute Vision Functioning Questionnaire-25 (NEI VFQ-25)3! composite
score, and a comorbidity score. The SF-12 PHC and SF-12 MHC scores were calculated
such that a score of 50 (standard deviation of 10) was the average among adults in the US.2!
Higher scores represent better health-related quality of life. The NEI-VFQ-25 is composed
of 12 vision-specific subscales: general health, general vision, near vision activities, distance
vision activities, ocular pain, vision-specific social function, vision-specific role difficulties,
vision-specific mental health, vision-specific dependency, driving difficulties, color vision,
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and peripheral vision. Each subscale contains between 1 and 4 items. The NEI-VFQ-25 was
scored using standard algorithms. Each item was first scored on a scale from 0 to 100. Item
scores within a subscale were averaged to yield the subscale score (range, 0-100). An
overall composite score was calculated using the mean of the vision-targeted subscale
scores, but excluding the general health rating question. Higher overall composite scores
indicate better visual function. The mean overall composite score was 93 for the normal-
vision reference group in the NEI VFQ-25 development article.3! On a 100-point scale, a 5
point or greater change in SF-12 PHC/MCH or VFQ-25 score is considered the minimal
difference important to subjects.32-34 The comorbidity score is a composite score of 12 self-
reported medical conditions: diabetes mellitus, arthritis, stroke or brain hemorrhage,
hypertension, angina, heart attack, heart failure, asthma, skin cancer, other cancers, back
problems, and deafness or hearing problems.3>-37 Hypertension and diabetes were assessed
by a combination of self-report, physical examination, and blood testing. Globe et al36
demonstrated that systemic comorbidities were associated with visual function.

Imputation Procedures for Missing Data

No independent variable was missing more than 1% of its values, with the exception of self-
reported annual household income, which was missing 13%. To assess potential bias from
the use of complete data only, missing values for self-reported annual household income
were imputed through multiple imputations using ordered logistic regression in STATA
(StataCorp LP, College Station, Texas, USA). The imputation model of missing values
included all dependent and independent variables of logistic models. Twenty-five sets of
imputed data were created and combined using Rubin’s rules.38 There were no material
differences in analysis results of the complete data and those of the imputed data; therefore,
results from analyses with imputed income data were reported.

Statistical Analysis

Logistic regression was used to calculate odds ratios (ORs) and 95% confidence intervals
(Cls) in order to evaluate potential associations between 5 conceptual model categories (i.e.,
predisposing demographic, predisposing social, enabling, self-reported need, and evaluated
need variables) with each measure of eye care use. Multivariate regression was first
completed for all variables in each category of the Behavioral Model. Factors associated
with eye care use with a P value equal to .10 in the category-specific analyses were
considered for inclusion in the final multivariate analysis, which included variables from all
5 categories. Variables with a P value less than .05 in the final multivariate analysis were
retained. For comparison, forward stepwise regression was completed as a secondary
analysis to select independent variables from all model categories at the .05 significance
level. Independent variables identified as significant for all 3 measures of eye care use were
categorized as most important; variables identified as significant independent variables in 1
or 2 models were categorized as moderately important; and variables not identified as
significant for any of the 3 measures were categorized as least important. We further
evaluated the effect of independent variables separately among working-age (< 65 years old)
and retirement-age (=65 years old) participants.
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All analyses were conducted using SAS software 9.4 (SAS, Inc., Cary, North Carolina,
USA). All statistical tests were two-sided and results were considered statistically significant
when associated P value was less than .05.

RESULTS

Study Cohort

A total of 4582 Chinese Americans completed a full eye examination. Compared with the
overall 50+ years old Chinese population living in the US,3% CHES participants were similar
in age (47% of CHES participants vs 44% of US Chinese were 50-59 years old), more likely
to be female (63% of CHES vs 52% of US Chinese), and less likely to have more than 12
years of education (67% of CHES participants vs 77% of US Chinese). The majority of
these participants were first-generation immigrants from mainland China (69.4%) and
Taiwan (13.4%). Most (75%) had lived in the US for more than 10 years and (98%) lived in
the US year round.

Among the 4582 CHES participants, 9 did not complete the questions about the use of eye
care services, and 22 were unable to recall. Therefore, use of eye care data was available for
4551 participants, or 99.3% (Table 1), included in this analysis. Twenty-nine percent were
65 years or older, 63% were female, 76% were married or living with a partner, 98% were
first-generation immigrants, 32% had less than 12 years of education, and 88% preferred
Asian language. Thirty one percent reported an annual income of less than $15 000, 43%
were uninsured, 36% had no usual place of care, 37% had no usual provider, and 30% did
not drive. Through comprehensive eye examination, 10% had impaired presenting binocular
distance vision, and 12% had impaired presenting binocular near vision. The mean
comorbidity score was 1.4, the mean SF-12 PHC score was 49.1, the mean SF-12 MHC
score was 55.9, and the mean NEI VVFQ score was 89.6 (Table 1).

Use of Eye Care

Overall, 36% of CHES participants reported an eye care visit in the past year, 48% reported
ever having had a dilated eye examination, and 21% reported a dilated examination in the
past year (Table 2). The prevalence of eye care use became higher among individuals of
older age, with the steepest increase occurring after age 65. For example, when stratified by
age groups, 8% of those participants 50 to 54 years old, 16% of those 55 to 64 years old,
36% of those 65 to 74 years old, and 44% of those 75 years and older received a
comprehensive dilated examination in the past year. The crude overall prevalence of eye care
use was higher among participants with vision impairment than among those without (Table
2; Ps <.001); however, this difference did not remain after age standardization. Age-specific
prevalence of eye care use was similar between participants with vision impairment and
those without (Ps > .05).

We also evaluated eye care use by history of recent routine physical examination (Table 3).

In CHES, 57% of participants reported having had a routine physical examination in the past
12 months. Among participants without a recent physical examination, 22% reported an eye
care visit in the past year, 35% reported ever having had a dilated eye examination, and 10%
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reported a dilated examination in the past year. Among participants with a recent physical
examination, the corresponding figures were higher (Ps < .001): 47%, 58%, and 30%,
respectively. These patterns were consistent for all age groups and both genders (Table 3),
and remained even after adjustment for age, gender, level of education, possession of
medical/vision insurance, and number of comorbidities (Ps < .001).

Among CHES participants, 8.3% (N=381) participants reported having difficulty getting eye
care when needed during the past 12 months. The corresponding figures among participants

who did not have any eye care in the past 12 months and those who did was 9.8% and 5.7%

respectively (P for difference <.001).

Comparison with Eye Care Use by Mexican Americans in the Los Angeles Latino Eye
Study (LALES)

We also compared the prevalence of eye care use in CHES with that in LALES, since both
utilized the same study protocols (Figure 1). Compared with Mexican Americans in LALES,
Chinese Americans in CHES reported a lower prevalence of ever having had a dilated eye
examination (age-standardized to the 2010 US Census population: 51.7% vs. 67.0%; P
adjusted for age and gender< .001). Specifically for each age group, Chinese Americans in
CHES reported a lower prevalence of ever having had a dilated eye examination at younger
ages (29.7% vs. 52.4% for 50-54 years old; P<0.001) but reached similar prevalence at 75
years and older (79.6% vs. 81.7%; P=0.49).). In terms of recent dilated eye examination,
even though the overall prevalence was similar between CHES and LALES (age-
standardized: 24.0% vs. 24.7%; P=0.50), there were differences in age-specific prevalence:
Chinese Americans in CHES reported a lower prevalence of recent dilated eye examinations
before age 65 (P adjusted for age and gender < .001) and a higher prevalence among those
65 years and older (P adjusted for age and gender = .001). A similar pattern of inter-study
differences was observed for recent eye care.

Factors Associated with Eye Care Use

A conceptual model approach was used to identify independent associations between
variables from 3 categories (i.e., predisposing, enabling, and need variables) of Andersen’s
Behavioral Model and each measure of eye care use. Table 4 presents the statistically
significant associations identified in the multivariate analyses. Older age, female gender,
English preference, higher level of education, health and/or vision insurance coverage, a
usual place for medical care, current driver status, a greater number of comorbidities, and a
lower vision-specific quality of life score were all associated with greater use of eye care
based on all 3 measures (Ps < .05). To evaluate if any of the 12 medical conditions included
in the comorbidity score calculation (e.g., diabetes mellitus and hypertension) were essential
to the association with eye care use, we also performed leave-one-out analysis and found
that the association between comorbidity score and use of eye care did not depend on any
one particular condition. Further analysis of the NEI VFQ-25 subscales revealed that vision-
specific mental health subscale score was the most important NEI VFQ-25 indicator of eye
care use in CHES (Supplemental Table 1). Lower scores of vision-specific mental health
(i.e., more mental distress due to vision) were associated with greater use of eye care.
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Marital status and number of years living in the US were associated with 2 of the 3 measures
of eye care use (any eye care visit in the past 12 months and dilated eye examination in the
past 12 months, ever having a dilated eye examination and dilated eye examination in the
past 12 months respectively), and acculturation level and the SF-12 PHC score were
associated with only one measure of eye care use (ever having a dilated eye examination and
any eye care in the past 12 months respectively) (Table 4). Higher household income (>$30k
per year) was associated with higher prevalence of all three measures of eye care use when
adjusted for age only, and these associations were limited to younger participants (<65 years
old). However, in multivariate analyses adjusted for other covariates, household income was
no longer associated with eye care use in the overall analyses of all participants or in subset
analyses stratified by age, except that higher household income (>$30k per year) was
associated with lower prevalence of dilated eye examination in the past 12 months among 65
years and older participants.

Similar associations between the above-identified factors and eye care use were observed
among participants with vision impairment. Similar associations were also observed among
participants of working-age (<65 years old) and retirement age (=65 years old) except
insurance (Supplemental Table 2). Having medical insurance as well as vision coverage
seemed to have a greater impact on improving eye care use among retirement-age
participants than working-age participants (p for interaction=0.003, 0.039, and 0.20 for any
eye care in the past 12 months, ever having a dilated eye examination, and having a dilated
eye examination in the past 12 months).

DISCUSSION

We presented the first report of the prevalence and associated factors for eye care use among
a population-based sample of 50+ years old Chinese Americans residing in the Los Angeles
County, California, USA.

Our data suggest that this group of Chinese Americans is not using eye care at recommended
levels. The American Academy of Ophthalmology? recommends that, even in the absence of
signs or risk factors for eye disease, adults should receive at least 1 comprehensive eye
examination by age 40, and have regular eye examinations every 2 to 4 years between the
ages of 40 and 54 years, every 1 to 3 years between the ages of 55 and 64 years, and every 1
to 2 years after the age of 64 years. In this population-based study of Chinese Americans 50
years and older living in a Southern California neighborhood, which has 58
ophthalmologists within a 5-mile radius,*® only 48% reported ever having had a
comprehensive (dilated) eye examination, only 36% reported having an eye care visit of any
kind in the past year, and 21% reported having a dilated eye examination in the past year.
When stratified by age groups, only 8% of participants 50 to 54 years old, 16% participants
55 to 64 years old, and 39% of participants 65 years and older received a comprehensive
dilated eye examination in the past year. These levels of eye care use by older Chinese
Americans are not in keeping with the recommendations of the American Academy of
Ophthalmology and are particularly notable given the high prevalence of undiagnosed eye
disease among this population. In CHES, 47% of eye conditions/diseases were undetected
prior to completing the CHES clinical examination, and 18% of participants with undetected
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eye diseases were visually impaired based on presenting visual acuity (ARVO Abstract
5560-D0065, 2016). There is also a substantial gap in eye care use among participants with
visual impairment, with only 30% having had a dilated eye examination in the past year.

Compared with the national average of all race/ethnicities combined,* 12 Chinese Americans
in CHES reported less eye care use. The 2002 NHIS of 18 years and older? found that
among American adults at high risk for serious vision loss (including those with self-
reported diabetes, those having self-reported vision or eye problems, or those 65 years and
older), approximately half visited an eye doctor in the past 12 months and half had a dilated
eye examination; and among those not at high risk, approximately one-third visited an eye
doctor and one-third had a dilated eye examination. In CHES, the corresponding figures
were lower: 42% and 26% among similarly-defined high risk individuals, and 19% and 7%
among low risk individuals (data not shown). The 2006-2009 BRFSS survey found that
among visually impaired Americans 40 years and older, the age-adjusted state-level
prevalence of annual eye care visits ranged from 48% to 69%, depending on the state.12 The
corresponding age-adjusted prevalence among visually impaired CHES participants was
much lower: 38%. Given that all CHES participants were 50 years or older and both the
NHIS and the BRFSS included younger participants, the actual difference in eye care use
between Chinese Americans and the national average may be even larger. However, it is
important to note that the method for diagnosing vision impairment was different between
studies: comprehensive eye examination in CHES but self-report in the BRFSS.12

Our data suggested that the level of eye care use by Chinese Americans is as low as that
reported for older African Americans and Hispanics, and lower than that reported for older
whites.10: 17 The Salisbury Eye Evaluation Project, a population-based survey of 65 to 84
year olds in Salisbury, Maryland, reported1? that 50% of African Americans and 69% of
whites in their study visited an eye care professional in the past year. The corresponding
figure among CHES participants 65 years and older was 56%. When compared with
Mexican Americans in LALES,1” Chinese Americans in CHES reported a lower prevalence
of ever having had a dilated eye examination at younger ages, before reaching similar
prevalence at age 75. This suggests that Chinese Americans may delay their dilated eye
examinations until they are older. However, this surprisingly low eye care use among
Chinese Americans is in keeping with previous reports of infrequent medical visits by Asian
Americans in general 1 For example, Asian Americans are less likely than other racial/
ethnic groups to get screened for cancer.

Based on the Andersen’s Behavioral Model, we found a number of variables independently
associated with use of eye care by Chinese Americans in CHES, and the impact of these
variables also persisted among visually impaired participants, who may benefit the most
from using eye care. It has been suggested that barriers to the use of eye care may be similar
to barriers to the use of general health care.1# Consistent with this, in CHES, factors that
have been associated with the use of general health care such as older age, female gender,
more education, a usual place of care, and more comorbidities were also associated with
more eye care use. Similar associations have also been reported by previous eye care studies
in other populations.1%: 13 For example, among Medicare beneficiaries diagnosed with
diabetes or chronic eye diseases, a higher score in the Charlson Comorbidity Index was
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associated with more frequent eye examinations.13 In addition, in CHES, we found that
individuals who had a routine physical examination in the past year were also more likely to
have a recent dilated eye examination. However, even among those who did have routine
physical examinations in the past year, the level of eye care use remained low: only 47% had
any eye care visit in the past year, and 30% had a dilated eye examination in the past year.
This indicates that there are additional factors associated with eye care use or that some
factors may influence eye care use differently than general health care use. For example, in
CHES, we found that current driving was associated with higher prevalence of eye care use,
but not with the prevalence of routine physical examinations in the past 12 months (data not
shown).

Lack of insurance was a key factor limiting accessing eye care by Chinese Americans:
insured Chinese Americans were more likely to receive eye care than those who were not,
and providing additional insurance coverage for vision care further increased eye care use.
Unfortunately, among 65 years and older CHES participants, 11% did not have medical
insurance and 78% did not have vision coverage; and among CHES participants younger
than 65 years, the corresponding figures were 56% and 92% respectively. This difference in
insurance coverage before and after age 65 is most likely due to qualification for Medicare at
the age of 65 years, because 76% of 65 years and older CHES participants with medical
insurance reported having Medicare. Higher likelihood of having insurance coverage as well
as having a usual place of care, comorbidities, and more years living in the US contributed
in part to more use of eye care reported by 65 years and older CHES participants, albeit
older age itself was also associated with more eye care use independent of these factors.
These findings, together with the observed greater impact of insurance coverage on eye care
use among 65 years and older participants, underline the importance of gaining insurance
coverage through Medicare for eye care use by older Chinese Americans.

Language, rather than cultural factors, may present more of a barrier to getting eye care for
Chinese Americans. Even though language preference is often used as a proxy measure for
acculturation,*2 we found that when analyzed together, language preference itself was a
more important predictor, indicating that language preference may be more of a proxy for
English proficiency and barriers to access care.*3 As 85% of Chinese Americans 50 years or
older in CHES speak mostly Asian languages with limited English proficiency, removing
this barrier will have a substantial impact on improving eye care use among Chinese
Americans. Consistently, previous studies have identified language as the most formidable
barrier in accessing health care for Asian American immigrants, especially elderly
individuals who are more likely to lack English proficiency.1® Among foreign-born Asian
Americans, only 49% say that they can carry on a conversation in English “very well”,
according to data from the Pew Research Center.#* However, in CHES, language preference
was not significantly associated with getting a routine physical examination in the past 12
months, indicating that limited English proficiency may be more of a barrier to eye care than
primary care. In addition to language preference, another predisposing immigration-related
factor - the length of time that a Chinese American had been living in the US was also
associated with eye care use. Living in the US for less than 10 years was associated with
lower prevalence of ever having a dilated eye examination and having a dilated eye
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examination in the past year, indicating that newcomers may be more likely to be
underserved.

It is interesting to note that, in CHES, neither of the evaluated need variables (binocular
distance vision impairment and binocular near vision impairment) was associated with eye
care use, but self-reported need variables—such as NEI VFQ-25 composite score, designed
to capture the influence of vision on multiple dimensions of health-related quality of life3l—
were strongly associated. In addition, among the NEI VVFQ-25 subscales, vision-specific
mental health score was the most important NEI VFQ-25 indicator of eye care use in CHES,
regardless of whether the participant was visually impaired or not. These observations
indicate that, among Chinese Americans in CHES, perceived rather than actual need was the
more important determinant of eye care use.1* This is consistent with the observations from
the Salisbury Eye Evaluation project, in which the perception of an eye problem (self-report
of being told about vision problems, mostly early cataract), regardless of VA level, was the
most important factor promoting visits to eye care professionals.10

This study has several limitations. First, although we believe the Chinese Americans
included in this study are representative of Chinese Americans in the US despite small
differences, caution is warranted when extrapolating our estimates to Chinese populations of
different cultural heritages or Chinese residing in other regions of the US. Because factors
such as cultural beliefs and socioeconomic / environmental contextual factors (e.g.
availability of eye care providers in an area and access to public transportation) can also
influence health care utilization. For example, the 2002 NHIS* has found that the western
region typically has a lower prevalence of eye care use than the northeast and Midwest.
Second, the study’s results may not be generalizable to other Asian American subgroups,
which can be very different from Chinese Americans with their unique health care needs and
population characteristics in terms of immigration status, English proficiency, cultural
assimilation, health beliefs, and health literacy.1%: 44 Third, use of eye care was assessed
through self-report without confirmation by medical records and it has been shown that
patients tend to report less use of care than what was recorded in provider records.*
However, it was also found that the discrepancy between self-report and record reports did
not vary by demographic or health variables. Therefore, recall bias is unlikely to have a big
impact on the identification of factors associated with eye care use. Similarly, even though
our data on systemic comorbidities was also collected through self-report without
confirmation by medical records or testing, it has been shown that self-reported comorbidity
data can be used as a reliable risk adjustment measure in comparison to medical record
data.*6 Fourth, we did not collect details on the type of eye care services received (e.g.
whether our participants visited an ophthalmologist, optometrist, optician, or alternative
medicine clinic) and therefore we are not able to distinguish potential differences between
different types of eye care services. In addition, our cross-study comparison of the
prevalence of eye care use may be confounded by temporal trends as the studies compared
were not conducted concurrently. Lastly, this is cross-sectional study. Longitudinal follow up
of the CHES cohort is needed to re-examine factors associated with eye care use and
establish the direction of causation.
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In conclusion, our data suggest that older Chinese Americans are not using eye care at the
levels recommended by the American Academy of Ophthalmology.® This underuse of eye
care found in Chinese Americans is similar to that in African Americans and Latinos, and
more than that in whites. These findings call public attention to the vision care disparity
experienced by this unique population. Furthermore, several modifiable factors, such as
insurance coverage, were associated with eye care use for Chinese Americans. Intervention
programs targeting these factors should be a high priority, because vision impairment has
significant public health impacts and Chinese Americans are one of the fastest growing
populations in the US. Public health programs targeting Chinese Americans or Asian
Americans should take into account patient characteristics, such as English proficiency and
the psychological aspects of eye care need. In addition, our data support that coordinating
eye examinations with routine physical examinations may be one effective approach to
increase eye care use.
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Figure 1.

Comparison of Self-reported History of Having Had a Dilated Eye Examination between the
Chinese American Eye Study (CHES) and the Los Angeles Latino Eye Study (LALES).
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Distribution of Predisposing, Enabling, and Need Variables in the Chinese American Eye Study (n = 4,551)

N Percent
Predisposing Demographic Variables
Age (yrs.)
50-54 1064 23%
55-64 2164 48%
65-74 793 17%
75+ 530 12%
Female Gender 2880 63%
Marital Status
Never Married 255 6%
Married/Living with Partner 3440 76%
Divorced/Separated/Widowed 814 18%
Predisposing Social Variables
Acculturation
SL-ASIA score (median, mean +SD) 1.76,1.82 + 0.46 -
Generational Status
First 4476 98%
Second and Higher 71 2%
Number of years living in the US
>10 years 3402 75%
6-10 years 597 13%
<5 years 544 12%
Language Preferred
Only Asian 2256 50%
Mostly Asian with Some English 1710 38%
Asian and English Equally 454 10%
Mostly or Only English 128 3%
Level of Education (yrs.)
1-5 (some elementary school) 205 5%
6-11 (some middle/high school) 1241 27%
12 (high school graduate) 1304 29%
> 12 (some college or college graduate) 1772 39%
Enabling Variables
Annual Household Income
< $15000 1430 31%
$15 000-<$30 000 1472 32%
> $30000 1062 23%
Refused to Answer/Don’t Know 587 13%
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SF-12 PHCZ (Median, Mean +SD)

N Percent
Insurance Status
Not Insured 1960 43%
Medical Only 2033 45%
Medical + Vision 550 12%
Having a Usual Place of Care 2929 64%
Having a Usual Provider 2856 63%
Currently Driving 3153 70%
Evaluated Need Variables
Impaired Binocular Distance Vision 474 10%
Impaired Binocular Near Vision 542 12%
Self-reported Need Variables
Comorbidity Score (median, mean + SD) 1,14+14 -
0 1455 32%
1-2 2267 50%
3+ 826 18%
51.7,49.1+9.2 -

SF-12 MHC4Median, Mean +SD)

60.1,55.9 +10.1

NEI VFQ-25 Composite Scoreb(median, mean + SD)

94.3,89.6 +12.3

Abbreviation: SD (standard deviation); SL-ASIA= Suinn-Lew Asian Self-1dentity Acculturation Scale; US (United States).

Page 18

aShort Form-12 Physical Health Composite (SF-12 PHC) and Short Form-12 Mental Health Composite (SF-12 MHC) are scored such that a score
of 50 (standard deviation of 10) is the average score among adults in the US.

National Eye Institute Visual Functioning Questionnaire-25 (NEI VFQ-25) is scored using the standard algorithm to calculate the subscale scores
that have a possible range from 0 to 100. Then 11 of the 12 subscale scores (excluding the general health rating question) are averaged to yield a

composite score.
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