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Abstract

Racial disparities in vision impairment have been reported among Black,
Hispanic, and White Americans. However, there is a paucity of research on
vision impairment among Native Hawaiians and Pacific Islanders (NHPIs).
The objective of this study was to determine the prevalence of, and risk fac-
tors for, self-reported visual impairment in NHPI adults in the United States
(US). Data from the NHPI and 2014 National Health Interview Surveys were
analyzed using sample weights and variance estimates. Prevalence was
calculated for vision impairment and blindness for the NHPI and overall US
populations. Sociodemographic and clinical risk factors of vision impairment
were explored using descriptive statistics, x? tests, and simple and multiple
logistic regression. In total, 2 586 NHPIs and 36 673 individuals in the US
were included. The prevalence of vision impairment was 8.8% among NHPIs
and 9.1% for the overall US population, and the prevalence of blindness was
0.72% for NHPIs and 0.35% for the overall population. Independent risk factors
associated with vision impairment were having a Charlson Comorbidity Index
over 1 [OR: 2.89, 95% Cl: (1.42-5.88)] and having a family income below
$35 000 [OR: 2.03, 95% Cl: (1.06-3.89)]. In summary, the rate of blindness
is higher among NHPIs than the overall US population, especially for older
and unemployed individuals with more comorbidities. Higher comorbidity
burden, lower family income, and recent eye care were risk factors for vision
impairment. More research is necessary to develop targeted and culturally
sensitive interventions to promote NHPI eye health.
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Introduction

Racial disparities in vision impairment have been identified
among Black, Hispanic, and White Americans based on large,
publicly accessible databases.!? Differences in income, educa-
tion, and insurance have been proposed as explanatory factors.'
Comorbidities associated with vision impairment include diabe-
tes, hypertension, arthritis, hyperthyroidism, neurodegenerative
disorders, hematologic cancers, and other systemic infections.’
However, there is limited information on vision impairment
among Native Hawaiians and Pacific Islanders (NHPIs). Based
on a digitized search of the PubMed literature databases from
inception to January 7, 2023, the only published study result
on vision impairment among NHPIs in the United States (US)

was a survey of 124 adults on Ta’u Island, American Samoa,
which found a prevalence of 10.5%.*

Although NHPIs represent 0.4 percent (1.4 million) of the US
population, they have historically been aggregated with Native
Americans or Asian Americans,’ leading to their underrepre-
sentation in health research.® A recent study using the NHPI
National Health Interview Survey (NHIS) showed that NHPIs
have a lower rate of eye care utilization than the overall US
population, raising concerns about potential disparities in vision
impairment.” Predictors of eye care utilization among NHPIs
were higher family income, older age, and vision impairment.’

To address the paucity of public health data for NHPIs, the US
Centers for Disease Control and Prevention (CDC) National
Center for Health Statistics conducted the overall NHIS and
the NHPI NHIS in 2014 using trained interviewers.® Using the
NHIS data, this study compared the prevalence of self-reported
vision impairmentamong NHPI and overall US populations and
investigated socioeconomic and health risk factors for vision
impairment in NHPI adults.

Methods

The Rhode Island Hospital Institutional Review Board reviewed
this study and determined that this research did not involve
human subjects.

The CDC defines an NHPI individual as having origins in any
of the original inhabitants of Hawai 1, Guam, Samoa, or other
Pacific Islands.® Participants were classified as visually im-
paired if they answered yes to the question: “Do you have any
trouble seeing, even when wearing glasses or contact lenses?”.
Nonrespondents were excluded from the analysis. Blindness
was based on the response to the question, “Are you blind or
unable to see at all?”.

The NHIS isalarge-scale household interview survey collecting
demographic and health information that has been conducted
each year since 1957.%° The NHIS involves a statistically
representative sample, randomly selected via simple random
sampling from households in all 50 states and the District of
Columbia but did not include other US territories or residents
of'institutional group quarters such as university dormitories.®’
The 2014 NHPI NHIS was the first and only NHIS focused
exclusively on the NHPI population.®’
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In this study, the authors calculated Charlson Comorbidity Index
(CCI) as a measure of health status, ranging from a minimum
scoreof 0to 17 (indicating amore severe level of comorbidities)
based on the presence of myocardial infarction, cerebrovascular
disease, chronic pulmonary disease, ulcer disease, cancer, dia-
betes, renal disease, liver disease, connective tissue disease, and
dementia, using methodologies from previous studies of NHIS
data.'®!" The CCI is a commonly used tool for summarizing
comorbid disease statuses in public health research, substituting
for individual comorbidity measures.'>"?

Sample adultrecord weights, strata, and cluster information pro-
vided in CDC data were used to produce estimates representative
ofthe NHPI and overall US populations. Weighted percentages
were used and, therefore, may not precisely reflect the survey
sample. Descriptive statistics were used to characterize both
populations. Prevalence was calculated for vision impairment
and blindness of the NHPI and overall US populations.®® Char-
acteristics of NHPIs with and without vision impairment were
compared using descriptive statistics and Rao-Scott y? tests.
Simple logistic regression was used to identify factors associ-
ated with vision impairment in NHPIs, including age, sex, race,
ethnicity, employment, marital status, family income, CCI, eye
careutilization, functional limitations, health insurance, routine
care, and delayed medical care. Following sensitivity analysis
to identify collinear variables, odds ratios were calculated us-
ing multiple logistic regression based on significant factors in
simple regression and adjusting for prior eye care utilization,
which has been predictive of vision impairment in previous
studies.” All analyses were conducted with 0=0.05 in Stata SE
17 (StataCorp, College Station, TX); relationships with P<.05
were considered statistically significant.

Results

Nearly all respondents completed the question about vision
impairment for the NHPI NHIS (99.9%; 2 586/2 590) and
overall NHIS (99.9%; 36 673/365 697). Initial estimates indi-
cated that 10.0% (259/2 586) and 10.0% (3 707/36 673) of the
NHPI and overall samples, respectively, had vision impairment.
After weighting, 8.8% and 9.1% of the NHPI and overall US
population, respectively, had vision impairment (Table 1).
The mean ages of the NHPI and overall US study populations
were 40.4 (SD: 15.7) and 47.0 (SD: 18.0) years, respectively.
Both populations were mostly female, married, and members
of families earning less than $75 000.

Approximately 8.2% of NHPIs with vision loss reported blind-
ness compared with 3.9% in the overall US population (data not
shown). NHPIs with vision impairment were significantly more
likely than those without impairment to be older or unemployed,
to have a higher CCI and a functional limitation, and to have
visited an eye doctor in the past year and delayed medical care
due to cost or other reasons (Table 2).

In simple logistic regression, age, employment status, family
income, CCI, recent eye care, functional limitations, and delayed
medical care were identified as correlates of vision impairment
in NHPIs (Table 3). After sensitivity analysis, multiple regres-
sion analysis identified 2 independent risk factors for vision
impairment in NHPIs: a CCI over 1 (Odds Ratio [OR]: 2.89,
95% Confidence Interval [CI]: 1.42-5.88) and family income
below $35 000 (OR: 2.03, 95% CI: 1.06-3.89).

Discussion

This study investigated the epidemiology of self-reported vision
impairment and blindness among NHPI adults using the first
national survey designed to assess the health of NHPIs in the
US. Significant disparities in blindness were identified between
the NHPI and overall US populations.

The prevalence of vision impairment was similar for the NHPI
and overall US population. However, the prevalence of blindness
in NHPIs was nearly twice that of the overall US population.
This finding may be related in part to the lower rates of eye
care utilization in the NHPI population.” In the present study,
however, lack of recent eye care utilization did not fully explain
the association of low family income with vision impairment;
lower family income may be linked to longer-term lack of eye
care among NHPISs, possibly due to high costs or other barri-
ers to access.’

This study’s findings align with previous research on self-
reported and measured vision impairment. The World Health
Organization Study on Global Aging and Adult Health similarly
identified comorbidities (a variable constructed by study au-
thors indicating self-reported arthritis, stroke, angina, diabetes,
chronic lung disease, asthma, depression, and hypertension) and
low household wealth as risk factors for self-reported vision
impairment in nationally representative samples of 6 develop-
ing countries (China, Ghana, India, Mexico, Russia, and South
Africa)." Additionally, receiving eye care was associated with
impaired vision in previous studies.'>'7 Based on surveys of
older Americans, the most common reason for not visiting an
eye doctor was that there was no reason to go (i.e., they did not
have vision loss)."® This may explain why people who reported
vision loss were more likely to see an eye doctor in the past
year in this study.

Epidemiological studies of vision impairment of Pacific Islanders
outside the US have found different rates of vision impairment
and blindness. The Global Burden of Disease, Injuries, and Risk
Factors Vision Loss Project estimated that the age-standardized
prevalence of measured moderate-to-severe vision impairment
in Southeast Asia and Oceania was approximately 4.93% in
2020." However, the age standardization was based on demo-
graphics of the global population, which is younger than the
US population.?*?! Prevalence of blindness varied from 0.47%
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Table 1. Prevalence of Vision Impairment Among NHPI Adults in Family Income
the US Compared with Overall US Adult Population <$34,999 12.9 126
NHPI?, Overall’, $35,000-$74,999 8.4 8.9
i i ofc i o/c

repser e | ey | [seomsme s 7
Total vision impairment 8.8 9.1 2§100,000 7.2 6.4
Blindness 0.7 04 Charlson Comorbidity Index
Age (years) 0 49 43
<30 71 54 1 79 87
31-50 6.3 76 22 15.7 14.2
51-64 126 12 Eye Doctor Visit in Past 12 Months
265 18 135 Yes 14.7 19
Sex No 76 74
Male 8.7 78 Functional Limitations
Female 8.8 10.2 Yes 17 17.9
Race No 55 46
NHPI only 76 N/A Health Insurance in Past 3 Years
Multiracial 10.2 9.8 Yes 8.1 8.9
AIAN only N/A 17.1 No 16.3 145
Asian only N/A 53 Usual Place of Routine Care
Black only N/A 11 No routine care 59 8.7
White only N/A 39 Clinic or hospital 9 9.4
Ethnicity Delayed Medical Care for Reasons Other than Cost
Not Hispanic 8.9 9.2 No 74 8
Hispanic 77 8.1 Yes 19.7 19.6
Employment Status Delayed Medical Care Due to Cost
Unemployed 1138 12.9 No 6.6 7
Employed 73 6.7 Yes 18.7 19.5
Marital Status AIAN, American Indian and Alaska Native; NHPI, Native Hawaiian and Pacific Islander.

2 Data was obtained from the NHPI National Health Interview Survey.®
Married 7.7 8.4 ® Data was obtained from the overall National Health Interview Survey.?
Unmarried 99 98 ¢ Proportions were calculated using sample weights and therefore do not precisely
. . reflect sample sizes.
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Table 2. Baseline Characteristics of NHPI Adults in the US with and Charlson Comorbidity Index
without Vision Impairment? 0 271 50.5
L No vision impair- 1 19.5 22 <.001
NHPI Population V's"?vgi"?]‘t):érf,;'em' ment, P-value® > 535 276
9 ’ weighted % = : :
Age (years) Eye Doctor Visit in Past 12 Months
Yes 444 29.2
<30 26.5 33.2 006
31-50 288 .1 No 556 08
5104 264 77 004 Functional Limitations
Yes 55.7 26.2
265 18.3 8 <.001
Sex No 443 73.8
Male 489 494 Health Insurance in Past 3 Years
.95
Female 51.8 50.6 Yes 379 573 198
Race No 62.1 427
NHPI only 473 55.3 Usual Place of Routine Care
197 :
Multiracial 507 447 No routine care 48.2 59.4 2
Ethnicity Clinic or hospital 51.8 40.6
Not Hispanic 933 903 Delayed Medical Care for Reasons Other than Cost
: ' 61
Hispanic 6.7 77 Yes 252 99 <001
Employment Status No 148 90.1
Unemployed 436 314 Delayed Medical Care Due to Cost
.014
Employed 56.4 68.6 ves 384 16.1 <001
Marital Status No 616 83.9
Married 441 51 NHPI, Native Hawaiian and Pacific Islander; US, United States.
- 2 2 Data was obtained from the NHPI National Health Interview Survey.®
Unmarried 55.9 49 ® P-values were calculated using Rao-Scott x2 tests. All statistically significant relation-
Family Income ships (defined as P<.05) are bolded. Proportions were calculated using sample weights
Y and therefore do not precisely reflect sample sizes. P-values compared respondents
<$34,999 35.9 23.9 with and without vision impairment.
$35,000-$74,999 31.3 337 091
$75,000-$99,999 10 135 '
=$100,000 22.8 28.9

Table 3. Characteristics Associated with Vision Impairment in NHPIs in the US in Simple and Multiple Logistic Regression

Characteristics Simple odds ratio (95% Cl) P-value Multiple a(:g)u;/tegl;)dds ratio® P-value
Age (years)
18-30 1 [reference] Omitted®
31-50 0.88 (0.44-1.75) 7
51-64 1.87 (0.83-4.22) 126
265 2.86 (1.56-5.26) .001
Sex
Male 1 [reference]
Female 1.02 (0.61-1.70) .95
Race
NHPI only 1 [reference]
Multiracial 1.38 (0.84-2.28) 198
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Table 3. Characteristics Associated with Vision Impairment in NHPIs in the US in Simple and Multiple Logistic Regression (Con't)

Multiple adjusted odds ratio®

Characteristics Simple odds ratio (95% CI) P-value (95% CI) P-value
Ethnicity
Not Hispanic 1 [reference]
Hispanic 0.86 (0.48-1.56) 61
Employment Status
Unemployed 1 [reference] 1 [reference]
Employed 0.59 (0.39-0.89) .014 0.77 (0.47-1.27) 29
Marital Status
Married 1 [reference]
Unmarried 1.32 (0.83-2.09) 23
Family Income
<$34,999 1.91 (1.09-3.38) .026 2.03 (1.06-3.89) 035
$35,000-$74,999 1.17 (0.62-2.24) 61 1.26 (0.62-2.57) 5
$75,000-599,999 0.93 (0.32-2.72) 89 0.94 (0.32-2.77) 9
2$100,000 1 [reference] 1 [reference]
Charlson Comorbidity Index
0 1 [reference] 1 [reference]
1 1.65 (0.84-3.26) 141 1.58 (0.72-3.49) 25
22 3.62 (2.01-6.53) <.001 2.89 (1.42-5.87) .005
Eye Doctor Visit in Past 12 Months
Yes 1 [reference] 1.81(1.03-3.18) .04
No 0.52 (0.33-0.82) .007 1 [reference]
Functional Limitations
Yes 1 [reference] Omitted®
No 0.28 (0.18-0.43) <.001
Health Insurance in Past 3 Years
Yes 1 [reference]
No 0.46 (0.13-1.58) 21
Usual Place of Routine Care
No routine care 1 [reference]
Clinic or hospital 1.57 (0.66-3.73) 29
Delayed Medical Care for Reasons Other than Cost
No 1 [reference] Omitted®
Yes 0.33 (0.21-0.51) <.001
Delayed Medical Care Due to Cost
No 1 [reference] Omitted®
Yes 0.31(0.20-0.47) <.001

NH, Native Hawaiian; PI, Pacific Islander. All statistically significant relationships (defined as P<0.05) are bolded.
2 Adjusted for employment status, family income, comorbidities, and eye care utilization.

® Omitted due to collinearity in sensitivity analysis. Age and functional limitations were collinear with Charlson Comorbidity Index; delaying care due to cost or other reasons

were collinear with family income.
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to 0.63% in the Pacific region, which was higher than that in
the overall US population but lower than that in the US NHPI
population.”

This study has several limitations. First, all data were self-
reported and, therefore, subject to recall and response bias.
However, all NHIS interviewers were extensively trained, and
the survey had been prepared and tested for both populations,
which limited misunderstanding of terminology.'* Second, the
CCI was calculated based on self-reported NHIS data rather
than hospital administrative data, although this methodology
was previously validated.”!° The CCI has been frequently used
in clinical prognosis and comorbidity adjustment in analyses
due to its mathematical and clinical validity.”> Although the
CClincludes diabetes, its coverage of 19 pre-defined comorbid
conditions may neglect a specific focus on diabetes, which is
more common among NHPIs.? Third, the NHPINHIS contains
data that is nearly 10 years old, although this remains the only
national source of NHPI-specific health data. Finally, the NHIS
was subject to the inherent limitations of cross-sectional study
design, but population surveys are essential for public health
surveillance.

Insum, major disparities existin self-reported blindness between
the NHPI and overall US populations, possibly due to alowerrate
of seeing an eye doctor and receiving treatment among NHPIs.”
Consequently, improving eye care utilization among NHPIs,
particularly among lower-income NHPIs, may help mitigate the
impact of these disparities. Culturally sensitive interventions
for health education for NHPIs may be delivered in-person, by
mail, or by video; cultural traditions such as storytelling and
group discussions should be integrated, and lay community
members should be recruited.” Future studies are needed to
develop targeted interventions to optimize NHPI eye health.
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