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Abstract

IMPORTANCE—Regular ocular care is critical to early detection and prevention of eye disease 

and associated morbidity and mortality; however, there have been relatively few studies of ocular 

health care utilization among Hispanics/Latinos of diverse backgrounds.

OBJECTIVE—To examine factors associated with ocular health care utilization among Cuban, 

Central American, and South American Hispanics/Latinos in a cohort study.

DESIGN, SETTING, AND PARTICIPANTS—An ancillary study to the Hispanic Community 

Health Study/Study of Latinos (HCHS/SOL) evaluating ocular health, knowledge, risk factors, and 

health care use was conducted with 1235 HCHS/SOL participants (aged ≥40 years) at the Miami, 

Florida, study site. Data were collected from October 17, 2011, to September 30, 2013, and 

analyses were conducted from May 28, 2014, to March 18, 2015. Descriptive and multivariable 

logistic regression analyses were performed for 3 ocular health care outcomes. Regression models 

were built sequentially with variables conceptually grouped according to Andersen’s Behavioral 

Model of Health Services Use.

MAIN OUTCOMES AND MEASURES—Ever having an eye examination, having an eye 

examination performed within the past 2 years, and difficulty obtaining needed eye care in the past 

year.

RESULTS—Of the 1235 participants, 478 were men and 757 were women, and they had a mean 

(SD) age of 53.6 (8.1) years. Those who never had insurance were less likely to have had an eye 

examination (with data reported as odds ratios [95% CIs]) ever, 0.19 (0.07–0.53) and in the past 2 

years, 0.22 (0.15–0.33) and were more likely to have had difficulty obtaining needed eye care in 

the past year (3.72 [1.75–7.93]). Those with less than excellent or good self-rated eyesight were 

less likely to ever have had an eye examination (0.26 [0.12–0.56]) and more likely to have had 

difficulty obtaining care (3.00 [1.48–6.11]). Men were less likely to ever have had an eye 

examination (0.31 [0.18–0.53]). Older (55–64 years) Hispanics/Latinos (3.04 [1.47–6.31]) and 

those with a high school degree or general educational development certification (2.06 [1.02–

4.13]) or higher levels of education (4.20 [2.12–8.30]) were more likely to ever have had an eye 

examination. Finally, those living in the United States for more than 15 years (0.42 [0.21–0.82]) 

were less likely to have had difficulty obtaining care.
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CONCLUSIONS AND RELEVANCE—Our findings suggest that increasing insurance 

coverage, decreasing the costs of care, and increasing the availability of care for Hispanics/Latinos 

with poor self-rated eyesight are relevant issues to address to improve ocular health care use 

among Hispanics/Latinos of diverse backgrounds.

Visual impairment and blindness affect more than 3 million people in the United States aged 

40 years or older.1 Regular vision and eye care is critical to early detection and prevention of 

eye disease, associated morbidity, and even mortality.2–11 Hispanics/Latinos have been 

shown12 to have poor access to and utilization of health care in general, but there are few 

studies13,14 of vision and eye care utilization in this group. This is of particular concern 

since, compared with other ethnic groups, Hispanics/Latinos bear a disproportionate burden 

of ocular disease.15–21

The few studies available on vision and eye care among Hispanics/Latinos have found low 

levels of self-reported use, with 36% having had an eye examination in the past year, 19% 

having had a dilated eye examination in the past year, and 57% ever having had a dilated eye 

examination.13 Vision and eye care has been associated with age, sex, educational level, 

health insurance, acculturation, and vision-specific factors.13,14 These results come from 

large and small epidemiologic studies13,14,20,22 of ocular health conducted in mostly 

Mexican-origin populations. However, to our knowledge, vision health issues have not been 

systematically evaluated among other Hispanic/Latino populations. Research in this area is 

greatly needed since Hispanics/Latinos constitute the largest and most diverse ethnic 

minority in the United States.23,24 Because Hispanics/Latinos are a heterogeneous 

population of vastly different ethnicities, the influence of their diverse cultures and 

socioeconomic backgrounds on their use of vision and eye care merits further study.

We determined the prevalence of vision and eye care utilization among a subset of the 

Hispanics/Latinos in the Hispanic Community Health Study/Study of Latinos (HCHS/SOL) 

and assessed the influence of sociodemographic, acculturation, and vision health factors. 

The HCHS/SOL and, in particular, the Miami site, offers unique access to large numbers of 

individuals with previously unstudied Hispanic backgrounds, including Cubans and Central 

and South Americans.

Methods

Data Source

Data were obtained through an ancillary study of the HCHS/SOL, a population-based, 

multisite, epidemiologic cohort study of the prevalence and development of disease among 

Hispanics/Latinos (http://www.cscc.unc.edu/hchs). The HCHS/SOL participants include 

Hispanics/Latinos aged 18 to 74 years who underwent a baseline clinical examination and 

risk factors assessment from March 4, 2008, to June 30, 2011. Four sites were selected to 

gain representation of Mexican, Puerto Rican, Dominican, Cuban, Central American, and 

South American ancestry backgrounds. Detailed descriptions of the HCHS/SOL design and 

sampling plan have been published previously.25,26 Our ancillary study, hereinafter referred 

to as the Ocular Study of Latinos (Ocular SOL), included participants at the HCHS/SOL 

Miami site aged 40 or older who were surveyed on vision health, knowledge of ocular 
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disease, and vision and eye care utilization. This study was conducted between October 17, 

2011, and September 30, 2013, and represents a convenience sample of HCHS/SOL 

participants. Ocular SOL survey data were merged with HCHS/SOL baseline data to obtain 

additional health-related variables. The analyses for the present study were conceived in 

2013 and conducted from May 28, 2014, to March 18, 2015. This study was approved by the 

HCHS/SOL publications committee and by the institutional review board of the University 

of Miami. Participants granted oral informed consent prior to participation and received 

financial compensation.

Variables

The outcomes of interest were (1) ever had an eye examination, (2) eye examination within 

the past 2 years, and (3) difficulty obtaining needed eye care in the past year. Andersen’s 

Behavioral Model of Health Services Use27 and Vulnerable Populations28 were used to 

group relevant covariates into 4 categories. Predisposing factors (traditional) were the first of 

these: age, sex, Hispanic background, marital status, educational level, and employment; 

followed by predisposing factors (vulnerable), place of birth (United States vs other), years 

lived in the United States, and 2 subscales from the Short Acculturation Scale for Hispanics/

Latinos (SASH)29 (the SASH Language Use subscale assessing respondents’ preferred 

language in various settings and the SASH Ethnic Social Relations subscale assessing the 

ethnicity of people in respondents’ social circles or interactions). Enabling factors were the 

third group of covariates: health and vision insurance, income, difficulty communicating 

with health care professional in the past 12 months, and inability to obtain needed health 

care in the past 12 months owing to cost. Need factors made up the final group: self-rated 

eyesight, National Eye Institute Visual Function Questionnaire (NEI-VFQ) score,30 12-item 

Short Form (SF-12v2) physical and mental health scores,31 self-reported chronic diseases, 

smoking status, alcohol use, and self-reported adherence to 2008 physical activity 

guidelines.32

SASH subscale scores ranged from 1 (least acculturated) to 4 (most acculturated) with a 

score of 2.99 or less identifying lower acculturation.29 The NEI-VFQ assessed the effect of 

self-reported visual health on emotional well-being and social functioning30 and represented 

the mean of the subscales within the 25 items ranging from 0 (worst eye health) to 100 (best 

eye health). Self-rated general health from the HCHS/SOL baseline examination was used to 

calculate the general health subscale of the NEI-VFQ. One item of the mental health 

subscale was omitted from the survey and was therefore not included in the calculation 

(How much of the time do you worry about your eyesight), and the mean score of this 

subscale was determined using the 3 available items. This modification did not affect the 

total scoring of NEI-VFQ, and our scores are comparable with those of other studies.13,33 

The SF-12v2 physical and mental health scores were calculated from the 12-item surveys 

measuring self-reported functional health and well-being.31 Scores ranged from 0 (poorest 

health) to 100 (best health) and were norm-based standardizations to a mean (SD) of 50 

(10).
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Statistical Analysis

Analyses using χ2 and F tests were performed to compare the sociodemographic status, 

acculturation indicators, health behavior, and health status of Ocular SOL participants and 

nonparticipants to ensure that the Ocular SOL sample was representative of the HCHS/SOL 

parent sample in Miami. Prevalence of the 3 outcomes is reported among Ocular SOL 

participants overall and by all independent variables. Multivariable logistic regression 

models for each outcome were built in sequential fashion according to the Andersen 

categories: (1) predisposing factors (traditional), (2) predisposing factors (vulnerable), (3) 

enabling factors, and (4) need factors. Variables with significance at P < .02 from each 

category were retained in subsequent models, and the final model consisted of all resulting 

independent variables at P < .02. Analyses were conducted using SAS, version 9.3 (SAS 

Institute Inc) and were weighted and adjusted for complex survey design. Estimates were 

reflective of the target population, defined as all Hispanic/Latino adults living in the Miami 

communities included in HCHS/SOL.25,26

Results

There were 2916 HCHS/SOL participants identified as eligible for the Ocular SOL; of those, 

1235 individuals (42.4%) were enrolled in the study (478 men, 757 women; mean [SD] age, 

53.6 [8.1] years). Those enrolled did not differ significantly from those not enrolled on 

sociodemographic characteristics. Table 1 and Table 2 describe the weighted population 

estimates for the predisposing, enabling, and need factors. A total of 691 participants (mean 

% [SE], 53.5% [2.2%]) were 40 to 54 years; 757 (53.3% [1.7%]) were women; 590 (50.1% 

[2.1%]) had more than a high school (HS) degree or general educational development 

certification, 672 (56.2% [2.4%]) were married or living with a partner, and 568 (43.8% 

[1.9%]) were employed. A total of 1191 participants (95.7% [1.0%]) were born outside the 

United States, and 748 (73.4% [2.1%]) were of Cuban ethnicity. A total of 481 (46.4% 

[2.9%]) had health insurance, but 1155 (92.3% [1.5%]) were without vision insurance. 

Annual income was $20 000 or less (below the US federal poverty level for a 3-per-son 

family34) for 670 people (58.0% [2.0%]), 686 (53.1% [2.8%]) had not seen a health care 

professional in the past 12 months, and 640 (54.4% [2.0%]) had excellent or good eye 

health. A total of 515 individuals (40.5% [1.9%]) had no chronic diseases, 643 (51.7% 

[1.7%]) were never smokers, 454 (50.5% [2.0%]) were low-risk drinkers, 451 (43.6% 

[2.0%]) were nondrinkers, and 676 (53.6% [1.7%]) met physical activity guidelines. 

Estimates from the Ocular SOL sample were similar to those from the remainder of Miami 

HCHS/SOL participants except that Ocular SOL participants were more often married or 

living with a partner (672 [56.2%] vs 906 [51.1%]) and less often separated, divorced, or 

widowed (323 [25.9%] vs 514 [31.3%]) (Table 1).

Table 3 and Table 4 describe the prevalence of ever having an eye examination (1112 

[89.5%] overall), an eye examination within the past 2 years (706 [58.8%] overall), and 

difficulty obtaining needed eye care in the past year (168 [11.7%] overall) by levels of 

predisposing, enabling, and need factors. Compared with individuals aged 65 or older, those 

aged 40 to 54 had a lower prevalence of ever having an eye examination (596 [83.9%] vs 

118 [98.8%]) and an eye examination in the past 2 years (347 [48.0%] vs 103 [88.9%]) and 
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having a higher prevalence of difficulty obtaining needed ocular care in the past year (109 

[14.1%] vs4 [3.4%]). Men had a lower prevalence of ever having an eye examination (404 

[84.7%] vs 708 [93.8%] among women) and an eye examination in the past 2 years (248 

[54.4%] vs 458 [62.7%]). Compared with the insured sample, those who never had 

insurance had a lower prevalence of ever having an eye examination (217 [80.0%] vs 462 

[96.1%]) and an eye examination in the past 2 years (113 [40.0%] vs 372 [79.1%]) and a 

higher prevalence of difficulty obtaining ocular care (45 [16.1%] vs 32 [5.7%]). Those 

without insurance for 3 years or less compared with more than 3 years had similar results 

(Table 4).

The eTable in the Supplement compares mean (SE) values of continuous variables stratified 

by the outcomes of interest. These factors were largely similar between individuals with and 

those without the outcome variables, with one exception: those who never had an eye 

examination had a higher mean SF-12v2 physical score compared with those who had an 

eye examination (52.7 [0.7] vs 48.0 [0.5]). In addition, those without difficulty obtaining 

needed eye care in the past year had a higher mean NEI-VFQ score (87.9 [0.6] vs 71.9 

[1.5]).

Results of the final logistic regression models are presented in Table 5 and reported here as 

odds ratio (OR [95% CI]). Participants aged 55 to 64 years were more likely to have ever 

received an eye examination 3.04 (1.47–6.31); reference, 40–54 years] as were those with a 

high school degree or general educational development certification (2.06 [1.02–4.13]) or 

higher levels of education (4.20 [2.12–8.30]). Men were less likely to have ever received an 

eye examination compared with women (0.31 [0.18–0.53]), as were those who never had 

insurance (0.19 [0.07–0.53]); reference, currently insured), and those with poor or very poor 

self-rated eyesight (0.26 [0.12–0.56]; reference, excellent or good). A1-U increase in NEI-

VFQ score was associated with a 4% decrease in ever having an eye examination (0.96 

[0.94–0.99]), and a 1-U increase in SF-12v2 physical score was associated with a 3% 

decrease in ever receiving an eye examination (0.97 [0.95–1.00]). In addition, among those 

who never received an eye examination, cost was the barrier cited most often (45 [35.4%]) 

after not having any problems or need for an examination (57 [44.9%]).

Older individuals were more likely to have received an eye examination in the past 2 years 

(55–64 years: 1.29 [0.89–1.86]; ≥65 years: 5.17 [2.18–12.27]; reference group, 40–54 

years). Men (0.56 [0.41–0.76]) were less likely to have had an eye examination in the past 2 

years, as were those without health insurance (never: 0.22 [0.15–0.33]; >3 years: 0.21 [0.14–

0.33]; ≤3 years: 0.50 [0.27–0.93]; reference group, currently insured). A1-U increase in 

SF-12v2 physical score was associated with a 2% decrease in having an eye examination in 

the past 2 years (0.98 [0.97–1.00]).

Individuals living in the United States for more than 15 years (0.42 [0.21–0.82]; reference, 

<5 years) were less likely to have had difficulty obtaining needed eye care in the past year. 

Each 1-U increase in NEI-VFQ score was associated with a 5% decrease in having had 

difficulty obtaining needed eye care (0.95 [0.94–0.97]). In contrast, those with less than 

excellent self-rated eyesight (fair: 2.18 [1.34–3.54]; poor or very poor: 3.00 [1.48–6.11]) and 

those without insurance (never: 3.72 [1.75–7.93]; >3 years: 4.98 [2.71–9.17]; ≤3 years: 4.85 
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[1.93–12.18]; reference, currently insured) were more likely to have had difficulty obtaining 

care. The most commonly cited reasons for having difficulty receiving needed care were cost 

(145 [88.4%] of those with difficulty), not knowing where to go (29 [17.7%]), and care 

being unavailable when needed (20 [12.2%]).

Discussion

Hispanic/Latino participants in our study had poor vision and eye care utilization, with only 

59% having received an eye examination in the past 2 years (similar to findings of previous 

studies35,36) and 12% having had difficulty obtaining needed ocular care in the past year. 

This is an important issue because poor eye care among Hispanics/Latinos has been 

associated36 with higher rates of undetected eye disease. The factors identified here 

represent important targets for improving vision and eye care use among Hispanics/Latinos: 

decreasing the cost of care, increasing awareness of the need for preventive ocular health 

care, and improving access to facilities and health care professionals.

With cost being the most cited barrier to receiving an eye examination and cause of 

difficulty obtaining eye care, access to health and vision insurance is a major component for 

alleviating this burden. Less than half of our study sample had health insurance and only 8% 

had separate vision insurance. Lack of health insurance was a predictor of all 3 outcomes. 

The importance of health insurance in obtaining needed care cannot be overstated, and 

previous studies13,37–39 among both Hispanics/Latinos and other populations have found 

greater adherence to screening guidelines among those with health insurance. Not only is 

health insurance vital for the treatment of disease, it provides an opportunity for important 

screening services to prevent disease and resulting morbidity. In addition to increasing 

coverage, however, the costs associated with maintaining and using that coverage must be 

reduced. Individuals with coverage may not seek vision and eye care if copays present a 

financial burden. Indeed, 39% of participants in our study who had stopped insurance 

coverage did so because of the cost or because the insurance company refused coverage. 

Medical plus vision insurance has been highly correlated with increased eye care use,13 and 

although our analyses did not show vision insurance as a predictor in multivariable logistic 

models (likely owing to the small sample with such coverage), descriptive analyses showed 

results leaning in that direction.

Individuals with higher levels of education were more likely to have ever received an eye 

examination, which is similar to the results of other studies13,37,38 of Hispanics/Latinos and 

the general population, although a direct comparison was not possible owing to differing 

categories of education. Education in our study was not, however, associated with having 

received an eye examination in the past 2 years or with difficulty receiving needed eye care 

in the past year. This may indicate that our sample understood the importance of eye care, 

but other, more immediate factors were more important predictors of utilization in the short 

term.

Men in our study were less likely than women to have ever received an eye examination or 

to have received one in the past 2 years. This finding is consistent with studies of the general 

population37,38 and Hispanics/Latinos specifically, although the magnitude of our results 
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were greater than those reported previously.13 These results suggest that there is need for 

further public health outreach among men.

Participants with poor or very poor self-rated eyesight were substantially less likely to have 

ever received an eye examination, indicating that this group has significant unmet needs. In 

subset analyses, those with poor or very poor self-rated eyesight were more likely to be 

younger and have lower educational levels. Interventions may need to better target younger 

Hispanics/Latinos with educational information about the importance of preventive eye care. 

In contrast, however, those with a higher NEI-VFQ score, indicating better functioning, were 

less likely to have ever had an eye examination and to have had difficulty obtaining needed 

care in the past year. Better functioning may make it easier to travel to physician visits and 

navigate the health care system, or it may be that there was no particular need for care in the 

past year. Our results are virtually identical to those of a previous study,13 highlighting a 

consistent association between better visual functioning and lower vision and eye care use 

among Hispanics/Latinos.

Hispanics/Latinos living in the United States for more than 15 years experienced less 

difficulty obtaining needed vision and eye care in the past year; however, other acculturation 

factors in our analysis were not predictors of ocular health outcomes. This indicates that, for 

those coming from other countries, sufficient time to become familiar with the health care 

system is a critical component to reducing care access barriers. Those who have been in the 

United States for less time would, therefore, benefit from patient assistance to better 

navigate the health care system.

Some factors in each category of variables of the Andersen models27 (predisposing, 

enabling, and need) were predictors of vision and eye care utilization among Hispanics/

Latinos. Although no individual category was predominant in explaining utilization, age, 

sex, insurance status, and selfrated eyesight were the most important predictors for the 

outcomes evaluated. Previous studies40–42 have used the Andersen models to assess diabetes 

mellitus preventive care, dental care, and mental health care utilization in Hispanics with 

varying results. The Anderson models have also been used to assess health behaviors 

associated with undetected eye disease in a group of primarily Mexican-origin Hispanics/

Latinos.36 However, to our knowledge, ours is the first to use the models to evaluate vision 

and eye care utilization among Hispanics/Latinos of diverse backgrounds.40–42

This study has some limitations. First, it relied on self-reported measures of eye care use and 

its correlates, which are subject to recall bias. However, recall of health care visits that have 

ever occurred or have occurred within the past year have been shown to have lower recall 

bias.43,44 Second, our outcome of having an eye examination in the past 2 years was based 

on the question, “When was the last eye examination you had by an eye care provider, such 

as an ophthalmologist or optometrist?” This question could be interpreted as an eye 

examination only for glasses (vision care) or a comprehensive dilated eye examination (eye 

care). This would likely serve to underestimate the rate of comprehensive eye care, 

particularly since cost is such an important factor. Third, because our study sample consisted 

of only Hispanics/Latinos in the Miami site of the HCHS/SOL, our results may not 

generalize to all Hispanics/Latinos. However, this sample allowed for the investigation of 
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vision and eye care use among Hispanic/Latinos of diverse backgrounds other than Mexican 

(ie, Cuban, and Central and South American) not available in other samples. This, therefore, 

can also be considered a significant strength of the present study.

Conclusions

To date, vision and eye care utilization has been little studied among Hispanics/Latinos of 

diverse backgrounds in the United States. This study identifies key segments of the 

Hispanic/Latino population that have never received an eye examination, have not received 

an eye examination within the past 2 years as recommended, and had difficulty accessing 

needed eye care in the past year. In particular, Hispanics/Latinos who rate their eyesight as 

poor or very poor are at a particular disadvantage and should be targeted for improved care. 

Hispanic/Latino individuals of diverse backgrounds may benefit from educational 

interventions to increase use of preventive vision and eye care. Expanding health and vision 

insurance coverage, decreasing the costs of obtaining and using coverage, increasing the 

availability of vision services, and improving convenient access to eye care39 are also 

important elements for future interventions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Points

Question

What are the factors associated with ocular health care utilization among Hispanics/

Latinos in a cohort study?

Findings

Regular ocular health care use was poor among Hispanics/Latinos in this cohort of 

primarily Cubans and Central and South Americans.

Meaning

Hispanics/Latinos with poor self-rated eyesight may require enhanced outreach to 

improve their access to and use of ocular health care.
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Table 1

Weighted Population Estimates of Predisposing Factors Among Ocular Study of Latinos Participants and 

Nonparticipants

Characteristic

Ocular Survey Participants (n = 
1235)

HCHS/SOL Participants Eligible but 
Not Surveyed (n = 1752)

No. % or Mean (SE) No. % or Mean (SE)

Predisposing factors, traditional

 Age group, y 1235 1752

  40–54 691 53.5 (2.2) 985 51.7 (1.6)

  55–64 425 27.1 (1.7) 555 23.8 (1.2)

  ≥65 119 19.4 (1.9) 212 24.5 (1.6)

 Sex 1235 1752

  Male 478 46.7 (1.7) 742 48.6 (1.4)

  Female 757 53.3 (1.7) 1010 51.4 (1.4)

 Hispanic/Latino background 1235 1752

  Cuban 748 73.4 (2.1) 1040 72.2 (2.0)

  Centralor South American 407 19.1 (1.7) 584 19.9 (1.7)

  Other 80 7.5 (1.2) 128 7.9 (0.9)

 Marital status 1231 1747

  Single 236 17.9 (1.5) 327 17.6 (1.1)

  Married or living with partner 672 56.2 (2.4) 906 51.1 (1.8)

  Separated, divorced, widowed 323 25.9 (1.7) 514 31.3 (1.5)

 Educational attainment 1233 1747

  No high school degree or GED certification 328 25.2 (1.8) 497 28.6 (1.5)

  High school degree or GED certification 315 24.7 (1.9) 421 24.6 (1.2)

  Greater than a high school degree or GED certification 590 50.1 (2.1) 829 46.8 (1.5)

 Employment status 1233 1741

  Employed 568 43.8 (1.9) 800 41.5 (1.4)

  Retired and not currently employed 108 13.8 (1.6) 182 16.5 (1.5)

  Unemployed 557 42.4 (2.0) 759 42.0 (1.5)

Predisposing factors, vulnerable

 Place of birth 1233 1748

  Foreign born 1191 95.7 (1.0) 1690 95.8 (0.8)

  US born, including territories 42 4.2 (1.0) 58 4.2 (0.8)

 Years lived in US, among those born outside the US 1235 1752

  ≤5 315 27.8 (2.1) 407 25.2 (1.7)

  6–15 446 34.4 (1.9) 579 32.0 (1.6)

  >15 474 37.8 (2.7) 766 42.8 (2.1)

 SASH language subscale scorea 1232 1.4 (0.03) 1735 1.4 (0.02)

 SASH ethnic social relations subscale scorea 1128 2.0 (0.02) 1594 2.0 (0.02)
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Abbreviations: GED, general educational development; HCHS/SOL, Hispanic Community Health Study/Study of Latinos; SASH, Short 
Acculturation Scale for Hispanics/Latinos; US, United States.

a
Mean (SE) values of the subscale or score are given instead of percentage (SE) values.
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Table 2

Weighted Population Estimates of Enabling and Need Factors Among Ocular Study of Latinos Participants 

and Nonparticipants

Characteristic

Ocular Survey Participants (n = 
1235)

HCHS/SOL Participants Eligible but 
Not Surveyed (n = 1752)

No. % or Mean (SE) No. % or Mean (SE)

Enabling factors

 Health insurance 1224 NA

 Currently insured 481 46.4 (2.9) NA NA

  Without insurance up to the past 3 y 117 9.2 (1.0) NA NA

  Without insurance for >3 y 365 26.3 (1.8) NA NA

  Never been insured 261 18.1 (1.8) NA NA

 Vision insurance, separate from health 1229 NA

  Yes 74 7.7 (1.5) NA NA

  No 1155 92.3 (1.5) NA NA

 Household income, $ 1096 1515

  ≤20 000 670 58.0 (2.5) 894 58.4 (1.7)

  20 001–40 000 328 30.1 (2.0) 470 29.7 (1.5)

  >40 000 98 11.9 (1.9) 151 11.9 (1.2)

 Difficulty communicating with a health care professional 
in the past 12 mo

1235 1752

  No 495 42.9 (2.6) 572 33.7 (2.3)

  Yes 54 4.0 (0.7) 71 3.8 (0.6)

 Did not see health care professional in past 12 mo 686 53.1 (2.8) 1109 62.5 (2.4)

 Could not afford needed health care in the previous 12 mo 1235 1507

  Yes 1041 85.5 (1.7) 1507 87.0 (1.3)

  No 194 14.5 (1.7) 245 13.0 (1.3)

Need factors

 Self-reported eyesight 1233 NA

  Excellent or good 640 54.4 (2.0) NA NA

  Fair 481 36.3 (1.9) NA NA

  Poor or very poor 112 9.3 (1.0) NA NA

 NEI-VFQ composite scorea 1235 86.0 (0.7) NA NA

 SF-12v2 physical health scorea 1210 48.5 (0.5) 1701 49.0 (0.4)

 SF-12v2 mental health scorea 1210 49.1 (0.4) 1701 49.3 (0.3)

 Self-reported chronic diseases 1235 1751

  None 515 40.5 (1.9) 725 37.4 (1.3)

  1 456 35.5 (1.6) 646 38.5 (1.3)

  ≥2 264 24.0 (1.6) 381 24.1 (1.1)

 Smoking status 1229 1743
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Characteristic

Ocular Survey Participants (n = 
1235)

HCHS/SOL Participants Eligible but 
Not Surveyed (n = 1752)

No. % or Mean (SE) No. % or Mean (SE)

  Never 643 51.7 (1.7) 857 49.6 (1.4)

  Former 312 25.6 (1.6) 419 23.8 (1.3)

  Current 274 22.7 (1.7) 467 26.6 (1.3)

 NIAAA risky alcohol use 962 1351

  Nondrinker 451 43.6 (2.0) 617 44.2 (1.7)

  Low-risk drinker 454 50.5 (2.0) 637 47.6 (1.7)

  At-risk drinker 57 5.9 (1.0) 97 8.2 (0.9)

 Meets 2008 physical activity guidelines 1232 1736

  Yes 676 53.6 (1.7) 951 53.4 (1.6)

  No 556 46.4 (1.7) 785 46.6 (1.6)

Abbreviations: HCHS/SOL, Hispanic Community Health Study/Study of Latinos; NA, not applicable; NEI-VFQ, National Eye Institute Visual 
Function Questionnaire; NIAAA, National Institute on Alcohol Abuse and Alcoholism; SF-12v2, 12-item Short Form.

a
Mean (SE) values of the subscale or score are given instead of percentage (SE) values.

JAMA Ophthalmol. Author manuscript; available in PMC 2018 February 21.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

McClure et al. Page 17

Ta
b

le
 3

Po
pu

la
tio

n 
Pr

ev
al

en
ce

 o
f 

E
ye

 C
ar

e 
U

til
iz

at
io

n 
an

d 
D

if
fi

cu
lty

 R
ec

ei
vi

ng
 C

ar
e 

A
m

on
g 

O
cu

la
r 

St
ud

y 
of

 L
at

in
o 

Pa
rt

ic
ip

an
ts

 b
y 

Pr
ed

is
po

si
ng

 F
ac

to
rs

C
ha

ra
ct

er
is

ti
c

E
ve

r 
H

ad
 a

n 
E

ye
 E

xa
m

in
at

io
n

E
ye

 E
xa

m
in

at
io

n 
W

it
hi

n 
th

e 
P

as
t 

2 
y

D
if

fi
cu

lt
y 

O
bt

ai
ni

ng
 N

ee
de

d 
O

cu
la

r 
C

ar
e 

in
 t

he
 P

as
t 

Y
ea

r

N
o.

 (
%

)a
SE

N
o.

 (
%

)a
SE

N
o.

 (
%

)a
SE

A
ll 

pa
rt

ic
ip

an
ts

11
12

 (
89

.5
)

1.
2

70
6 

(5
8.

8)
2.

0
16

8 
(1

1.
7)

1.
1

Pr
ed

is
po

si
ng

 f
ac

to
rs

, t
ra

di
tio

na
l

 
A

ge
 g

ro
up

, y

 
 

40
–5

4
59

6 
(8

3.
9)

2.
0

34
7 

(4
8.

0)
2.

7
10

9 
(1

4.
1)

1.
5

 
 

55
–6

4
39

8 
(9

4.
1)

1.
3

25
6 

(5
8.

5)
2.

7
55

 (
13

.0
)

1.
9

 
 

≥6
5

11
8 

(9
8.

8)
1.

2
10

3 
(8

8.
9)

3.
0

4 
(3

.4
)

1.
9

 
Se

x

 
 

M
al

e
40

4 
(8

4.
7)

2.
1

24
8 

(5
4.

3)
2.

9
55

 (
9.

5)
1.

4

 
 

Fe
m

al
e

70
8 

(9
3.

8)
1.

2
45

8 
(6

2.
7)

2.
3

11
3 

(1
3.

6)
1.

5

 
H

is
pa

ni
c/

L
at

in
o 

ba
ck

gr
ou

nd

 
 

C
ub

an
68

3 
(9

0.
6)

1.
4

42
1 

(5
9.

6)
2.

4
10

2 
(1

1.
5)

1.
2

 
 

C
en

tr
al

or
 S

ou
th

 A
m

er
ic

an
35

6 
(8

6.
4)

2.
3

23
8 

(5
7.

3)
3.

6
51

 (
11

.6
)

1.
9

 
 

O
th

er
73

 (
87

.9
)

4.
9

47
 (

54
.6

)
7.

9
15

 (
13

.9
)

4.
0

 
M

ar
ita

ls
ta

tu
s

 
 

Si
ng

le
20

5 
(8

7.
3)

2.
8

13
8 

(5
9.

2)
4.

3
38

 (
13

.8
)

2.
5

 
 

M
ar

ri
ed

 o
r 

liv
in

g 
w

ith
 p

ar
tn

er
60

0 
(8

8.
1)

1.
5

36
0 

(5
5.

5)
2.

7
91

 (
11

.5
)

1.
4

 
 

Se
pa

ra
te

d,
 d

iv
or

ce
d,

 o
r 

w
id

ow
ed

30
3 

(9
4.

2)
1.

3
20

6 
(6

6.
0)

3.
2

38
 (

10
.8

)
2.

4

 
E

du
ca

tio
na

l a
tta

in
m

en
t

 
 

N
o 

hi
gh

 s
ch

oo
l d

eg
re

e 
or

 G
E

D
 c

er
tif

ic
at

io
n

28
1 

(8
5.

4)
2.

5
18

3 
(5

8.
2)

3.
9

51
 (

13
.6

)
2.

5

 
 

H
ig

h 
sc

ho
ol

 d
eg

re
e 

or
 G

E
D

 c
er

tif
ic

at
io

n
27

7 
(8

5.
9)

2.
5

15
9 

(5
3.

2)
3.

4
41

 (
11

.4
)

1.
7

 
 

G
re

at
er

 th
an

 a
 h

ig
h 

sc
ho

ol
 d

eg
re

e 
or

 G
E

D
 c

er
tif

ic
at

io
n

55
2 

(9
3.

5)
1.

2
36

3 
(6

2.
0)

2.
3

76
 (

11
.0

)
1.

5

 
E

m
pl

oy
m

en
t s

ta
tu

s

 
 

E
m

pl
oy

ed
50

6 
(8

6.
3)

2.
0

31
1 

(5
0.

9)
3.

0
74

 (
11

.3
)

1.
4

 
 

R
et

ir
ed

 a
nd

 n
ot

 c
ur

re
nt

ly
 e

m
pl

oy
ed

10
7 

(9
9.

3)
0.

7
86

 (
85

.4
)

4.
0

7 
(3

.9
)

2.
0

 
 

U
ne

m
pl

oy
ed

49
7 

(8
9.

7)
1.

5
30

8 
(5

8.
3)

2.
8

86
 (

14
.5

)
1.

6

Pr
ed

is
po

si
ng

 f
ac

to
rs

, v
ul

ne
ra

bl
e

 
Pl

ac
e 

of
 b

ir
th

JAMA Ophthalmol. Author manuscript; available in PMC 2018 February 21.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

McClure et al. Page 18

C
ha

ra
ct

er
is

ti
c

E
ve

r 
H

ad
 a

n 
E

ye
 E

xa
m

in
at

io
n

E
ye

 E
xa

m
in

at
io

n 
W

it
hi

n 
th

e 
P

as
t 

2 
y

D
if

fi
cu

lt
y 

O
bt

ai
ni

ng
 N

ee
de

d 
O

cu
la

r 
C

ar
e 

in
 t

he
 P

as
t 

Y
ea

r

N
o.

 (
%

)a
SE

N
o.

 (
%

)a
SE

N
o.

 (
%

)a
SE

 
 

Fo
re

ig
n 

bo
rn

10
68

 (
89

.1
)

1.
2

67
7 

(5
8.

4)
2.

0
16

6 
(1

2.
1)

1.
1

 
 

U
S 

bo
rn

, i
nc

lu
di

ng
 te

rr
ito

ri
es

42
 (

10
0.

0)
0

28
 (

69
.3

)
7.

9
2 

(4
.1

)
2.

8

 
Y

ea
rs

 li
ve

d 
in

 U
S,

 a
m

on
g 

th
os

e 
bo

rn
 o

ut
si

de
 th

e 
U

S

 
 

≤5
28

6 
(9

0.
0)

2.
2

16
4 

(5
4.

0)
3.

2
54

 (
16

.2
)

2.
1

 
 

6–
15

39
4 

(8
6.

3)
2.

2
25

0 
(5

6.
1)

3.
0

66
 (

12
.2

)
1.

9

 
 

>
15

43
2 

(9
2.

3)
1.

6
29

2 
(6

4.
7)

3.
3

48
 (

8.
0)

1.
5

 
SA

SH
 la

ng
ua

ge
 s

ub
sc

al
e 

sc
or

eb
11

09
 (

1.
4)

0.
03

70
4 

(1
.4

)
0.

03
16

8 
(1

.4
)

0.
05

 
SA

SH
 e

th
ni

c 
so

ci
al

 r
el

at
io

ns
 s

ub
sc

al
e 

sc
or

eb
10

15
 (

2.
0)

0.
02

60
4 

(2
.0

)
0.

03
14

9 
(2

.0
)

0.
05

A
bb

re
vi

at
io

ns
: G

E
D

, g
en

er
al

 e
du

ca
tio

na
l d

ev
el

op
m

en
t; 

SA
SH

, S
ho

rt
 A

cc
ul

tu
ra

tio
n 

Sc
al

e 
fo

r 
H

is
pa

ni
cs

/L
at

in
os

; U
S,

 U
ni

te
d 

St
at

es
.

a N
um

be
r 

of
 r

es
po

nd
en

ts
 w

ho
 a

ns
w

er
ed

 y
es

; p
er

ce
nt

ag
e 

w
as

 w
ei

gh
te

d 
to

 th
e 

sa
m

pl
e 

de
si

gn
.

b M
ea

n 
(S

E
) 

va
lu

es
 o

f 
th

e 
su

bs
ca

le
 o

r 
sc

or
e 

ar
e 

gi
ve

n 
in

st
ea

d 
of

 p
er

ce
nt

ag
e 

(S
E

) 
va

lu
es

.

JAMA Ophthalmol. Author manuscript; available in PMC 2018 February 21.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

McClure et al. Page 19

Ta
b

le
 4

Po
pu

la
tio

n 
Pr

ev
al

en
ce

 o
f 

E
ye

 C
ar

e 
U

til
iz

at
io

n 
an

d 
D

if
fi

cu
lty

 R
ec

ei
vi

ng
 C

ar
e 

A
m

on
g 

O
cu

la
r 

St
ud

y 
of

 L
at

in
o 

Pa
rt

ic
ip

an
ts

 b
y 

E
na

bl
in

g 
an

d 
N

ee
d 

Fa
ct

or
s

C
ha

ra
ct

er
is

ti
c

E
ve

r 
H

ad
 a

n 
E

ye
 E

xa
m

in
at

io
n

E
ye

 E
xa

m
in

at
io

n 
W

it
hi

n 
th

e 
P

as
t 

2 
y

D
if

fi
cu

lt
y 

O
bt

ai
ni

ng
 N

ee
de

d 
O

cu
la

r 
C

ar
e 

in
 t

he
 P

as
t 

Y
ea

r

N
o.

 (
%

)a
SE

N
o.

 (
%

)a
SE

N
o.

 (
%

)a
SE

A
ll 

pa
rt

ic
ip

an
ts

11
12

 (
89

.5
)

1.
2

70
6 

(5
8.

8)
2.

0
16

8 
(1

1.
7)

1.
1

E
na

bl
in

g 
fa

ct
or

s

 
H

ea
lth

 in
su

ra
nc

e

 
 

C
ur

re
nt

ly
 in

su
re

d
46

2 
(9

6.
1)

1.
2

37
2 

(7
9.

1)
2.

0
32

 (
5.

7)
1.

2

 
 

W
ith

ou
t i

ns
ur

an
ce

 u
p 

to
 th

e 
pa

st
 3

 y
10

1 
(8

2.
1)

5.
3

67
 (

50
.3

)
5.

8
23

 (
18

.6
)

3.
9

 
 

W
ith

ou
t i

ns
ur

an
ce

 f
or

 >
3 

y
32

1 
(8

6.
9)

2.
5

14
8 

(3
8.

4)
3.

3
64

 (
15

.9
)

2.
0

 
 

N
ev

er
 b

ee
n 

in
su

re
d

21
7 

(8
0.

0)
3.

0
11

3 
(4

0.
0)

3.
8

45
 (

16
.1

)
3.

0

 
V

is
io

n 
in

su
ra

nc
e,

 s
ep

ar
at

e 
fr

om
 h

ea
lth

 
 

Y
es

73
 (

93
.9

)
5.

1
63

 (
81

.3
)

5.
0

3 
(5

.9
)

3.
5

 
 

N
o

10
34

 (
89

.2
)

1.
3

64
1 

(5
7.

1)
2.

1
16

3 
(1

2.
0)

1.
1

 
H

ou
se

ho
ld

 in
co

m
e,

 $

 
 

≤2
0 

00
0

59
9 

(8
9.

4)
1.

4
38

4 
(5

9.
0)

2.
3

10
0 

(1
3.

0)
1.

5

 
 

20
 0

01
–4

0 
00

0
30

3 
(8

9.
9)

2.
5

18
5 

(5
6.

6)
3.

9
37

 (
9.

8)
1.

6

 
 

>
40

 0
00

86
 (

88
.4

)
3.

9
62

 (
61

.3
)

5.
8

10
 (

7.
6)

3.
3

 
D

if
fi

cu
lty

 c
om

m
un

ic
at

in
g 

w
ith

 a
 h

ea
lth

 c
ar

e 
pr

of
es

si
on

al
 in

 th
e 

pa
st

 1
2 

m
o

 
 

N
o

46
8 

(9
4.

8)
1.

4
33

9 
(7

0.
7)

2.
6

50
 (

7.
9)

1.
4

 
 

Y
es

50
 (

94
.1

)
3.

5
34

 (
60

.6
)

7.
8

8 
(1

3.
7)

4.
5

 
D

id
 n

ot
 s

ee
 h

ea
lth

 c
ar

e 
pr

of
es

si
on

al
 in

 p
as

t 1
2 

m
o

59
4 

(8
5.

1)
1.

8
33

3 
(4

9.
0)

2.
7

11
0 

(1
4.

6)
1.

5

 
C

ou
ld

 n
ot

 a
ff

or
d 

ne
ed

ed
 h

ea
lth

 c
ar

e 
in

 th
e 

pr
ev

io
us

 1
2 

m
o

 
 

Y
es

17
5 

(8
9.

6)
2.

4
98

 (
49

.3
)

5.
0

34
 (

15
.4

)
2.

5

 
 

N
o

93
7 

(8
9.

6
1.

3
60

8 
(6

0.
4)

2.
1

13
4 

(1
1.

1)
1.

2

N
ee

d 
fa

ct
or

s

 
Se

lf
-r

ep
or

te
d 

ey
es

ig
ht

 
 

E
xc

el
le

nt
 o

r 
go

od
59

4 
(9

1.
7)

1.
4

39
9 

(6
2.

1)
2.

7
43

 (
4.

8)
0.

8

JAMA Ophthalmol. Author manuscript; available in PMC 2018 February 21.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

McClure et al. Page 20

C
ha

ra
ct

er
is

ti
c

E
ve

r 
H

ad
 a

n 
E

ye
 E

xa
m

in
at

io
n

E
ye

 E
xa

m
in

at
io

n 
W

it
hi

n 
th

e 
P

as
t 

2 
y

D
if

fi
cu

lt
y 

O
bt

ai
ni

ng
 N

ee
de

d 
O

cu
la

r 
C

ar
e 

in
 t

he
 P

as
t 

Y
ea

r

N
o.

 (
%

)a
SE

N
o.

 (
%

)a
SE

N
o.

 (
%

)a
SE

 
 

Fa
ir

42
4 

(8
8.

4)
1.

9
25

3 
(5

5.
5)

2.
4

85
 (

17
.0

)
2.

0

 
 

Po
or

 o
r 

ve
ry

 p
oo

r
93

 (
81

.5
)

5.
1

53
 (

52
.0

)
6.

1
40

 (
31

.5
)

5.
0

 
N

E
I-

V
FQ

 c
om

po
si

te
 s

co
re

b
11

12
 (

85
.6

)
0.

7
70

6 
(8

5.
6)

0.
8

16
8 

(7
1.

9)
1.

5

 
SF

-1
2v

2 
ph

ys
ic

al
 h

ea
lth

 s
co

re
b

10
90

 (
48

.0
)

0.
5

69
2 

(4
6.

8)
0.

7
16

1 
(4

7.
1)

1.
4

 
SF

-1
2v

2 
m

en
ta

l h
ea

lth
 s

co
re

b
10

90
 (

48
.8

)
0.

5
69

2 
(4

8.
2)

0.
6

16
1 

(4
7.

5)
0.

9

 
Se

lf
-r

ep
or

te
d 

ch
ro

ni
c 

di
se

as
es

 
 

N
on

e
44

7 
(8

3.
9)

2.
2

25
5 

(4
8.

4)
2.

9
75

 (
13

.4
)

1.
6

 
 

1
41

4 
(9

1.
4)

1.
4

26
4 

(5
8.

8)
2.

8
63

 (
12

.2
)

1.
7

 
 

≥2
25

1 
(9

6.
5)

1.
2

18
7 

(7
6.

3)
2.

9
30

 (
8.

2)
1.

9

 
Sm

ok
in

g 
st

at
us

 
 

N
ev

er
58

5 
(9

0.
7)

1.
5

36
2 

(5
8.

1)
2.

7
90

 (
12

.0
)

1.
4

 
 

Fo
rm

er
27

8 
(8

8.
3)

2.
6

17
9 

(5
8.

9)
3.

5
35

 (
10

.0
)

2.
2

 
 

C
ur

re
nt

24
3 

(8
8.

3)
2.

2
16

2 
(6

0.
4)

3.
8

43
 (

13
.4

)
1.

8

 
N

IA
A

A
 r

is
ky

 a
lc

oh
ol

 u
se

 
 

N
on

dr
in

ke
r

41
5 

(9
1.

1)
1.

9
27

8 
(6

4.
4)

2.
9

56
 (

10
.3

)
1.

5

 
 

L
ow

-r
is

k 
dr

in
ke

r
40

4 
(8

8.
2)

2.
2

24
1 

(5
4.

6)
3.

2
57

 (
10

.3
)

1.
8

 
 

A
t-

ri
sk

 d
ri

nk
er

49
 (

83
.5

)
7.

2
30

 (
58

.1
)

9.
6

13
 (

18
.9

)
5.

6

 
M

ee
ts

 2
00

8 
ph

ys
ic

al
 a

ct
iv

ity
 g

ui
de

lin
es

 
 

Y
es

59
8 

(8
7.

3)
1.

8
37

4 
(5

6.
7)

2.
5

92
 (

11
.0

)
1.

3

 
 

N
o

51
1 

(9
2.

1
1.

3
33

0 
(6

1.
3)

3.
0

76
 (

12
.6

)
1.

8

A
bb

re
vi

at
io

ns
: N

E
I-

V
FQ

, N
at

io
na

l E
ye

 I
ns

tit
ut

e 
V

is
ua

l F
un

ct
io

n 
Q

ue
st

io
nn

ai
re

; N
IA

A
A

, N
at

io
na

l I
ns

tit
ut

e 
on

 A
lc

oh
ol

 A
bu

se
 a

nd
 A

lc
oh

ol
is

m
; S

F-
12

v2
, 1

2-
ite

m
 S

ho
rt

 F
or

m
.

a N
um

be
r 

of
 r

es
po

nd
en

ts
 w

ho
 a

ns
w

er
ed

 y
es

; p
er

ce
nt

ag
e 

w
as

 w
ei

gh
te

d 
to

 th
e 

sa
m

pl
e 

de
si

gn
.

b M
ea

n 
(S

E
) 

va
lu

es
 o

f 
th

e 
su

bs
ca

le
 o

r 
sc

or
e 

ar
e 

gi
ve

n 
in

st
ea

d 
of

 p
er

ce
nt

ag
e 

(S
E

) 
va

lu
es

.

JAMA Ophthalmol. Author manuscript; available in PMC 2018 February 21.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

McClure et al. Page 21

Table 5

Final Models for the 3 Outcomes: the Ocular Study of Latinos

Characteristic

OR (95% CI)a

Ever Had an Eye 
Examination

Eye Examination 
Within the Past 2 y

Difficulty Obtaining 
Needed Ocular Care in 
the Past Year

Predisposing factors, traditional

 Age group, y

  40–54 1 [Reference] 1 [Reference]

  55–64 3.04 (1.47–6.31) 1.29 (0.89–1.86)

  ≥65 5.38 (0.48–59.66) 5.17 (2.18–12.27)

 Sex

  Female 1 [Reference] 1 [Reference]

  Male 0.31 (0.18–0.53) 0.56 (0.41–0.76)

 Educational attainment

  No high school degree or GED 1 [Reference]

  High school degree or GED 2.06 (1.02–4.13)

  Greater than a high school degree or GED 4.20 (2.12–8.30)

Predisposing factors, vulnerable

  Years lived in US, among those born outside the US

  ≤5 1 [Reference]

  6–15 0.69 (0.36–1.32)

  >15 0.42 (0.21–0.82)

Enabling factors

 Health insurance

  Currently insured 1 [Reference] 1 [Reference] 1 [Reference]

  Without insurance up to the past 3 y 0.33 (0.09–1.13) 0.50 (0.27–0.93) 4.85 (1.93–12.18)

  Without insurance for >3 y 0.51 (0.16–1.64) 0.21 (0.14–0.33) 4.98 (2.71–9.17)

 Never been insured 0.19 (0.07–0.53) 0.22 (0.15–0.33) 3.72 (1.75–7.93)

Need factors

 Self-reported eyesight

  Excellent or good 1 [Reference] 1 [Reference]

  Fair 0.72 (0.40–1.27) 2.18 (1.34–3.54)

  Poor or very poor 0.26 (0.12–0.56) 3.00 (1.48–6.11)

 NEI-VFQ composite score 0.96 (0.94–0.99) 0.95 (0.94–0.97)

 SF-12v2 physical health score 0.97 (0.95–1.00) 0.98 (0.97–1.00)

Abbreviations: GED, general educational development; NEI-VFQ, National Eye Institute Visual Function Questionnaire; OR, odds ratio; SF-12v2, 
12-item Short Form Health Survey; US, United States.

a
Odds ratio and 95% CI are from survey sampling weighted logistic regression. Empty cells indicate that the variable was not significant in the 

final model.
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