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Abstract
Purpose—To determine if National Eye Institute Visual Function Questionnaire (NEI-VFQ-25)
scores decrease with worsening visual acuity (VA) in American Indian/Alaska Natives (AI/AN),
as well as determine the other associated explanatory factors for vision-related quality of life

Methods—The study included 414 randomly selected AI/AN tribal members aged 40 years or
older from the Pacific Northwest. We excluded candidates who were deceased, seriously ill, had
dementia, or otherwise were unable to perform subjective testing such as visual field testing. The
participants completed the NEI-VFQ-25, as well as a detailed eye examination. We defined visual
impairment as presenting distance VA 20/40 or worse in the better-seeing eye. The main outcome
measures were NEI-VFQ-25 composite and subscale scores. We compared median NEI-VFQ-25
composite and subscale scores in those with visual impairment to those without visual impairment.

Results—Visual impairment occurred in 53 (12.8%, CI: 9.6–16.0) participants. The NEI-
VFQ-25 median composite score was significantly lower in those with visual impairment as
compared to those without visual impairment (77.5 vs. 90.1, p=.001). A univariate analysis
showed VA to be significantly (p ≤ .05) associated with all subscales except ocular pain. When
controlling for age, gender, income level, education, percent AIAN heritage, and marital status, a
multivariate proportional odds model analysis showed VA to be the best predictor of NEI-VFQ 25
composite scores.

Conclusion—Visual impairment is common in Northwest AI/AN. The NEI-VFQ-25 was
sensitive to differences in VA, suggesting it is a valid measure of vision-related quality of life in
AI/AN.

INTRODUCTION
Impaired vision is the second leading type of impairment in AIAN1, but little is known
about the impact of visual impairment on quality of life (QOL) in AI/AN populations. The
Northwest Tribal Vision Impairment Prevention study (NWTVP) recently reported that AI/
AN populations in the Northwest have a high prevalence of visual impairment when
compared to other ethnic groups2.
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Several studies show that vision-specific QOL is related to visual acuity (VA), with QOL
decreasing as VA worsens3–8. However, other studies have found that cultural and language
differences can impact QOL measures and their subsequent scores9–11. Other studies of
disease prevalence in AI/AN have concluded that researchers should be mindful of the
occasional incongruence between AI/AN cultural beliefs and the tenets of Western
medicine, and also of the cultural heterogeneity that exists even between AI/AN tribes.
Indeed, according to an article by McCabe, this heterogeneity is “manifested in the
epidemiology of disease and the cultural values and beliefs of each group”12. To our
knowledge, researchers have not published studies concerning visual impairment and its
effect on QOL in AI/AN populations, nor have any measures of vision-specific QOL been
validated specifically in these populations.

We employed the National Eye Institute Visual Functioning Questionnaire-25 (NEI-
VFQ-25) to examine the association between VA and vision-specific QOL. The NEI-
VFQ-25 is a 25-item interviewer administered questionnaire, used as a tool for measuring
vision-specific QOL3, 4. Researchers have used the NEI-VFQ-25 in Caucasian, African-
American, and Latino populations with good reliability3–8. The purpose of the current study
was to determine whether NEI-VFQ-25 scores decrease with worsening VA in AI/AN while
controlling for other potential confounders such as socio-economic and other demographic
variables, and to compare the mean NEI-VFQ-25 scores with those from other studies.

MATERIALS AND METHODS
The Institutional Review Boards of Legacy Health System and the Northwest Area Indian
Health Board approved this study. We obtained informed consent from all participants.

Participants
We randomly selected three tribes from the 43 federally recognized tribes in the Northwest
region of the United States, one each from Washington, Oregon, and Idaho. Tribes were
considered eligible for the study if they had a tribal enrollment of at least 400 members aged
40 years or older. Using a Community-Based Participatory Research13 philosophy, tribal
members were integral in recruiting, scheduling, screening, and disseminating information.
After selecting tribes, tribal community health representatives (CHR) used the tribal
enrollment database to perform an age-stratified, random selection of tribal members 40
years of age or older. We excluded candidates who were deceased, had dementia or
otherwise were unable to perform subjective testing such as visual field testing or to
understand the questionnaire. We used the telephone, direct mail, and door-to-door visits, as
needed, to schedule participants for the study.

National Eye Institute Visual Functioning Questionnaire-25 (NEI-VFQ-25)
Prior to the study we asked tribal elders, community health representatives and tribal
officials to evaluate whether the questions of the NEI-VFQ-25 were culturally appropriate.
The members of this ad hoc community-based group recommended a change to the
descriptors for one of the questions in the instrument; specifically, group members
recommended adding the term “beadworking” to the descriptors of near-vision activities in
question number 6, since this was a common activity of AI/AN requiring near vision.

The NEI-VFQ-25 contains an appendix of optional questions that can be added to the
instrument's original 25 questions. We added Appendix question A2, which asks the
participant to rate their current eyesight (with glasses or contacts, as applicable) and
calculated these results into the General Vision subscale as directed in the published scoring
algorithm for the instrument14.
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Trained interviewers administered the modified NEI-VFQ-254 prior to the assessment of
visual acuity. We created the NEI-VFQ-25 composite and subscale scores using the
published method14. In short, we recoded the questions of the respective subscales into a 0–
100 scale, and then averaged them to create a subscale score (excepting General Health,
which includes only one question). A higher score indicates better quality of life. We
averaged the subscale scores to create an overall composite score4.

Visual Acuity Testing
We recorded presenting distance vision with current correction, if any, using the Early
Treatment of Diabetic Retinopathy Study (ETDRS) charts, and converted ETDRS scores
into a logMAR scale of distance visual acuity15. A higher logMAR score indicates
worsening vision. We defined visual impairment as presenting distance visual acuity 20/40
or worse in the better-seeing eye, which is similar to other studies5, 16. We also categorized
visual impairment according to the recommendations of the World Health Organization as
none (visual acuity better than 20/40), mild (visual acuity between 20/40 and 20/63), and
moderate/severe (visual acuity 20/80 or worse)17.

Statistical Analysis
We report the median value of NEI-VFQ-25 subscale and composite scores because the
scores were not normally distributed and were predominantly left-skewed. However, we also
report mean scores to allow for comparisons between our sample and those of other studies.
We used Chi-square analysis to compare the age distribution in categories between the
participants and the tribes overall. We used the nonparametric Kruskal-Wallis analysis to
determine significant differences between the visually normal and visually impaired groups.

For internal consistency reliability, we calculated Cronbach's α18, which estimates the
correlation of subscale questions with the subscale score. For group comparisons, an
acceptable minimum Cronbach's α is .703.

The NEI-VFQ-25 subscale and composite scores are ordinal in nature. Therefore, we used a
proportional odds model, since it is robust with respect to any choices of cut-off values for
categorization of scores and is efficient when the response variable is ordinal19. The linear
regression model is not an appropriate model for these NEI-VFQ-25 ordinal response
variables since linear regression models require a continuous response variable20. The
proportional odds model is a variation of the logistic regression model to accommodate an
ordinal polytomous response variable. For example, a model equation with one covariate is
typically defined as

where j= number of ordinal response categories, θ= intercept, x= covariate value, and β=
slope or beta coefficient. This model implies that the cumulative odds ratio of Y≤ j for x1 vs.
x2 is
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When x is an indicator variable for control and treatment groups, this equation creates an
odds ratio for the treatment effect (for more details, see page 152 of the book referenced19).

We explored univariate and multivariate analyses. Our model included the NEI-VFQ-25
composite and subscale scores as dependent variables, and visual acuity and socio-
demographic factors (gender, percent AI/AN, income level, marital status, education level,
employment status, and age) as explanatory variables. We also used a sensitivity analysis to
determine the amount of visual acuity change that results in a change in VFQ score.

Employment data was initially collected as a participant's response to one of the following
options: employed, self employed, out of work more than one year, out of work less than
one year, homemaker, student, retired, or unable to work. We determined that no statistically
significant differences (p>0.05) existed in composite NEI-VFQ 25 scores between the sub-
categories of “employed” (employed; self-employed). Similarly, we found no differences
between the sub-categories of “unemployed” (out of work; homemaker; student; retired;
unable to work). Therefore, we collapsed these subcategories into a dichotomous
“employed/not employed” variable for analysis.

Income level was determined using the 2003 Federal Poverty Level (FPL) guidelines, in
which income is reported as a percentage of the FPL based on the amount of total household
income and the number of people in the household21. We used SPSS® (v13.0, SPSS Inc.
Chicago, Illinois) and R (R project, v2.60)22 for all statistical analyses, with an alpha set at
0.05.

RESULTS
Participants and Socioeconomic data

Out of 632 tribal members aged 40 years or older whom we selected for the study, we report
data for 414 (65%) participants; 118 (19%) tribal members agreed to participate in the study,
but did not attend; 80 (13%) tribal members declined to participate in the study; and 20 (3%)
attended but had incomplete screening or questionnaire data and were excluded from further
analysis.

Table 1 shows the demographic data for the included participants. Percentage AI/AN
heritage was based on self-reports from participants. We compared the categorical age of the
participants to that of the tribes overall. Using a Chi-square analysis, we found no significant
differences (p >.05) in age between those who attended the screening and those in the tribes
overall (age categories: 40–49 years; 50–59 years; 60–69 years; 70 years or older). This
suggests that no differential bias in age exists between those enrolled and not enrolled.
Comparative statistics for the other demographic characteristics were not available.

Visual Impairment
When defined as presenting distance vision 20/40 or worse in the better-seeing eye, 12.8%
(n=53; CI: 9.6–16.0) of the participants had visual impairment. When separated into
categories using the WHO scale, 10.6% (n=44; CI: 7.7–13.5) had mild impairment, and
2.2% (n=9; CI: 0.8–3.6) had moderate/severe impairment. Of those with moderate/severe
impairment, 2 had VA 20/200 or worse (0.5%; CI: 0.10–1.54).
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Internal Consistency of the NEI-VFQ-25
Table 2 shows the internal consistency for the composite and subscale scores. Most
subscales showed acceptable internal consistency reliability with a Cronbach's α ≥ 0.7018,
with Driving (α=.69) borderline, and Vision-Dependent Social Functioning (α=.61) below
the acceptable minimum. Internal consistency was also acceptable in the visually impaired
group, with Vision-Dependent Social Functioning (α=.69) borderline.

Comparison of mean NEI-VFQ 25 scores with other studies
We compared the mean scores of those AI/AN with no visual impairment (Figure 1) to
similar groups of visually normal participants in two previous studies; the NEI-VFQ
reference group4 and the Los Angeles Latino Eye Study (LALES)5. The NEI-VFQ reference
group included people of various ethnicities, with at least 30% coming from
“underrepresented minority groups3,” and participants in the LALES study were self-
identified as Latino5. Mean scores for all subscale categories were roughly similar between
LALES and AI/AN participants from our sample, with AI/AN scoring equal to or greater
than the LALES cohort in all subscales except Near Vision, Vision-Specific Role
Difficulties, and Driving. Both the AI/AN and LALES cohorts scored lower than the NEI-
VFQ reference groups in the majority of the NEI-VFQ-25 subscales; we found statistically
significant differences (p<0.05) in scores between AI/AN and the reference group in all but
2 subscales (Driving and Color Vision).

Relationship Between Visual impairment and NEI-VFQ-25 Scores
Table 3 shows the median NEI-VFQ-25 scores. Scores for visually impaired participants
were significantly lower (all p values < .05; Kruskal-Wallis) than those without visual
impairment, except in the General Health and Ocular Pain subscales. A consistent decline in
scores occurred with worsening WHO visual impairment- from no visual impairment, to
mild visual impairment, and finally to moderate/severe visual impairment.

In Table 4, the mean NEI-VFQ-25 composite scores are shown for each level of visual
acuity. Generally, the NEI-VFQ-25 composite scores tended to trend downward as visual
acuity worsened; a notable exception occurred with one participant whose presenting visual
acuity was 20/160 in both eyes, yet whose composite score was a 97. The instructions for
the NEI-VFQ-25 ask that respondents “please answer all the questions as though (they) were
wearing (their) glasses or contact lenses,” and this participant, whose manifest refraction
was 20/20 in both eyes, did not bring their current eyeglasses to the screening, resulting in a
worse presenting visual acuity than they might have received otherwise. Thus, this would
appear to explain this anomalous composite score.

Univariate Proportional Odds model
Table 5 shows univariate associations of composite NEI-VFQ-25 score with visual acuity
and socioeconomic factors (age, sex, marital status, education, employment status, percent
AI/AN heritage and income level), wherein higher NEI-VFQ-25 scores represent better
QOL. Worsening visual acuity, higher age, and unemployed status were significantly
associated (p values < .05) with a worsening NEI-VFQ-25 composite score. Highest income
level (≥ 201% FPL) was associated with a better NEI-VFQ-25 composite score when
compared to the lowest income level (< 100% FPL).

Multivariate Proportional Odds Model
Table 6 shows the results of a stepwise multivariate proportional odds model to determine
the combination of variables associated with the NEI-VFQ-25 composite score. Candidate
covariates included those covariates from the univariate model that were significant (visual
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acuity, age, employment status, and income level-see Table 5). We also included tribal
affiliation to control for possible differences between tribes. The final model included only
visual acuity, suggesting that the other covariates (age, employment, and income status)
were not explanatory when visual acuity was in the model. In other words, the univariate
associations between the NEI-VFQ-25 and these variables are explained by the variability in
visual acuity.

Sensitivity Analysis
We found a strong, consistent relationship with VA, which was associated with the
composite score (shown above) and with all subscales except General Health and Ocular
Pain (data not shown). The beta coefficient for VA (−0.37) from Table 6 shows that an
appropriate 3-unit change in logMAR VA (a clinically significant difference) resulted in one
category of improvement in NEI-VFQ-25 composite scores. Overall, this suggests that the
NEI-VFQ-25 is consistent and sensitive to changes in visual acuity in AI/AN.

DISCUSSION
The main objective for this study was to assess the utility of the NEI-VFQ-25 in detecting
changes in vision-related QOL in AI/AN populations and to determine the association
between VA and vision-related QOL scores in this population. Our results suggest that the
NEI-VFQ-25 is a valid measurement of self-reported visual functioning in AI/AN. Better
VA was associated with better self-reported vision-related functioning, with NEI-VFQ-25
composite scores increasing as acuity improved. NEI-VFQ-25 subscale and composite
scores were significantly different between those with and without visual impairment.
Furthermore, VA was shown to be the strongest explanatory covariate of NEIVFQ-25
scores.

Modifications of the NEI-VFQ-25
A review of the NEI-VFQ-25 by tribal members prior to the study suggested that most
questions were applicable, but they suggested a slight modification. We made a minor
change to the wording of question 6 “(How much difficulty do you have doing work or
hobbies that require you to see well up close, such as cooking, sewing, fixing things around
the house, or using hand tools?”) by adding “beadwork” to the list of examples in an effort
to reflect a popular cultural endeavor that is also related to near-vision activities. We
modified only the descriptors of this question, not the scale nor other wording. During the
administration of the revised questionnaire, we further found that some of the questions on
the NEI-VFQ-25 may make assumptions that were not necessarily applicable within the AI/
AN populations. For example, question 14 asks, “Because of your eyesight, how much
trouble do you have going out to see movies, plays, or sports events?” Given the rural
locations of the tribes, these activities, as described, might not be available or relevant to the
culture being sampled, and thus might result in a missing or inaccurate response. We suggest
using community members to identify culturally appropriate examples (such as pow-wows,
tribal meetings, dances, ceremonies, etc.) to better elicit responses to these questions.

Reliability of NEI-VQ-25 in AI/AN
Our results showed excellent reliability, which was comparable to the results of the LALES
and other studies3–8, 10. In the overall sample, internal consistency reliability using
Cronbach's α was found to be acceptable for 7 of the 9 subscales in which reliability
estimates could be achieved. In the visually impaired group, Vision-Specific Social
Functioning (α=0.69) failed to meet the acceptable minimum Cronbach's α of 0.70.
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These results were similar to those reported in the LALES study5, which found that the
subscales Ocular Pain, Vision-Specific Social Functioning and Driving subscales had an
internal consistency reliability lower than the accepted minimum when the entire sample
was used. This suggests that the psychometric performance of the NEI-VFQ-25 is
reasonably consistent and a valid measure of vision-related functioning in AI/AN
populations.

Comparisons With Other Studies
The similarity of mean NEI-VFQ-25 scores between the Latino participants of the LALES
study and the AI/AN population in our sample, combined with the differences found
between AI/AN and a predominantly white reference group suggests that some ethnic
differences exist which influence perceptions of vision-related quality of life. It is interesting
to note that AI/AN with no visual impairment scored relatively low on the General Health
subscale (mean=49; wherein respondents rate their overall general health on a 5-item scale
ranging between Excellent and Poor) and moderately on the General Vision subscale
(mean=71; wherein respondents rate their current eyesight with present correction on a 6-
item scale ranging between Excellent and Completely Blind). These scores seem to trend in
a similar fashion with Latino respondents, but trail markedly behind the reference group
scores. This may be related to unmeasured factors, such as depression, which are known to
result in a diminished perception of general health and general vision.

Sensitivity Analysis
One of the more difficult aspects of QOL measures is the interpretation of the differences in
scores: to wit, what do the scores actually mean in terms of clinical significance, and what
degree of score change, either between groups or within groups over time, indicates a
clinically meaningful difference? The LALES study used a 5-point difference in subscale
scores5, 23. We had similar results showing that a 3-unit change in logMAR VA (a clinically
significant difference) resulted in one category of improvement in NEI-VFQ-25 composite
scores. This indicates that like the LALES study, we show that the NEI-VFQ-25 is a valid
measure of vision related quality of life in AI/AN and that it is sensitive to differences in
visual acuity.

However, the determination of a 5-point difference as a clinically significant change should
be considered with caution. Changes in NEI-VFQ-25 subscale scores are derivative of the
number of items within the subscale- the more items included, the smaller the amount of
potential score change within the subscale when a single response is changed. Thus, a
change in a single response option (eg. a 1 vs. a 2) on a single item in the instrument can,
depending upon the subscale to which the item belongs, affect the subscale score by between
6.25 and 12.5 points. Therefore, we believe that further research is necessary to determine
what level of NEI-VFQ-25 score change reflects a clinically meaningful change.

Linear regression vs. proportional odds model
Because the NEI-VFQ-25 uses ordinal response categories, the resulting subscale scores
attained after recoding remain ordinal in nature, despite the recoding of each response into a
0–100 scale. This is demonstrated in that many integers between 0–100 are impossible to
achieve after recoding. We found that a proportional odds model is more robust with smaller
confidence intervals and a better fit to the data when compared to linear regression.
Researchers may consider using a proportional odds model when analyzing NEI-VFQ-25
scores.
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Limitations
We were only able to recruit 65% of those we contacted for the study despite offering after-
hours and weekend appointment times. Reasons for the lower response rates may include
socioeconomic issues such as disconnected or non-existent telephone service, cultural or
regional issues such as transience (which may also be tied to low socio-economic status),
“research fatigue,” in which a population previously amenable to research participation
becomes exhausted, extensive travel distances to screenings, and even a pervasive mistrust
of researchers24. Other studies have shown that recruitment rates are also generally lower in
rural settings25, 26. We found no differences in age between our sample and the tribes
overall; however, other differences may be present, such as employment status and income
level. Nevertheless, the relationships of NEI-VFQ-25 composite scores with visual acuity
were very consistent and significant (p <0.001, OR=1.44, Table 6) and it is unlikely that our
results would be different even with a higher recruitment percentage.

Conclusions
Our study has indicated that the NEI-VFQ-25 is an appropriate instrument for measuring
vision-related quality of life in AI/AN populations. We found significant associations
between VA and vision-specific QOL in most of the NEI-VFQ-25 subscales as well as with
the composite score. Furthermore, our results have shown significant differences in scores
between AI/AN and the NEI-VFQ-25 reference group, but scores similar to those of Latinos.
Future research is needed to determine whether these results can be generalized to all AI/AN
tribes within the United States. Additional research is also warranted to study the effects of
depression and other comorbidities on AI/AN QOL scores, as well as to determine whether
the NEI-VFQ-25 is sensitive to interventions, such as the provision of eyeglasses, to
improve QOL in AI/AN.
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Figure.
Comparison of mean NEI-VFQ 25 subscale and composite scores between the current study
(Northwest Tribal Vision Project-NWTVP), Los Angeles Latino Eye Study (LALES*)5, and
the National Eye Institute Visual Functioning Questionnaire (NEI-VFQ) reference group4.
*Standard deviations were not reported in the LALES study reference; thus, confidence
intervals could not be calculated.
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Table 1

Demographic characteristics for participants in the Northwest Tribal Vision Project (n=414).

Gender (% female) 64%

Age [mean (SD)] in years 55 (11)

Percent AI/AN

Unknown 4%

Less than 25% 13%

25% to 50% 4%

Greater than 50% 79%

Employed 63%

Education

Less than High School (HS) 15%

HS graduate (diploma/GED) 29%

Some college 42%

Bachelors degree or higher 14%

Married 44%

Income *

<100% Federal Poverty Level 19%

101%–150% Federal Poverty Level 19%

151%–200% Federal Poverty Level 14%

>200% Federal Poverty Level 42%

*
Six (6) percent of participants responded “don't know” or “don't want to answer”.
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Table 2

Reliability analysis using Cronbach's  of the 25-ltem National Eye Institute Visual Functioning Questionnaire

(NEI-VFQ-25) subscale and composite scores from participants in the Northwest Tribal Vision project̃.

All participants (n=414) Visually impaired (n=53)

Subset α α

General Health * *

General Vision .71 .78

Ocular Pain .75 .85

Near Vision Activities .78 .88

Distance Vision Activities .79 .82

Vision-Specific Social Functioning .61** .69**

Vision-Specific Mental Health .79 .86

Vision-Specific Role Difficulties .83 .92

Vision-Specific Dependency .85 .90

Driving .69** .71

Color Vision * *

Peripheral Vision * *

*
Reliability analysis not performed as subset was comprised of fewer than 2 questions.

**
Does not meet acceptable minimum of 0.70.
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Table 4

Mean NEI-VFQ 25 composite scores by degree of visual acuity (n=414).

Snellen (20/x) logMAR Frequency Mean VFQ25 Composite score (SD)

10 −0.3 1 86

12.5 −0.2 9 93 (3.3)

16 −0.1 69 89 (9.6)

20 0 180 86 (11)

25 0.1 78 85 (13.3)

32 0.2 24 84 (13.4)

40 0.3 24 80 (19.4)

50 0.4 13 79 (13.1)

60 0.5 7 62 (25.2)

80 0.6 2 51 (14.1)

125 0.8 4 57 (24.8)

160 0.9 1 97*

200 1.0 1 31*

NLP 1.7 1 12*

*
Raw value; no mean or standard deviation could be calculated due to inadequate sample size.
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Table 5

Univariate associations with NEI-VFQ 25 composite score* for participants in the Northwest Tribal Vision
Project.

β ** OR† Lower 95% confidence
interval

Upper 95% confidence
interval

p value

Visual acuity −0.43
1.54

(1) 1.37 1.72 <0.001

Age −0.04
1.04

(2) 1.02 1.06 <0.001

Gender −0.42
1.53

(3) 0.95 2.45 0.070

Marital status 0.06
0.94

(4) 0.61 1.47 0.197

Education 0.13
0.88

(5) 0.57 1.37 0.208

Employment −1.11
3.02

(6) 1.92 4.75 <0.001

% AI/AN heritage (baseline: 0 – 25%)

25 – 50% 0.16
0.85

(7) 0.20 3.60 0.823

50 – 75% 0.04
0.97

(7) 0.42 2.21 0.932

75 – 100% −0.19
1.21

(7) 0.60 2.41 0.588

Income level (baseline: < 100% FPL)

100–150% FPL −0.01
1.01

(8) 0.52 2.00 0.966

151–200% FPL −0.04
1.04

(8) 0.50 2.15 0.915

≥201% FPL 0.95
0.39

(8) 0.21 0.73 0.003

*
NEI-VFQ-25 composite scores were categorized into five categories (from worsening to better quality of life): 0–20; 21–40; 41–60; 61–80; and

81–100.

**
Beta (β) coefficient from the Proportional Odds Model: a negative β indicates a higher likelihood of having a composite score worse than

category 81–100.

†
OR: Odds ratio of NEI-VFQ-25 score worse than category 81–100:

(1)
VA: odds ratio with a 0.1 unit increase in logMAR visual acuity (worsening vision);

(2)
Age: odds ratio as 1 year older;

(3)
Gender: odds ratio of female vs. male;

(4)
Marital Status: odds ratio of not married vs. married;

(5)
Education: odds ratio of >high school or GED vs. less education;

(6)
Employment: odds ratio of unemployed vs. employed;

(7)
Percent American Indian/Alaskan Native heritage (% AI/AN): odds ratio as compared to category 0 –25% AI/AN; and

(8)
Income level: odds ratio as compared to category < 100% of FPL.
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Table 6

Multivariate associations with NEI-VFQ 25 composite score for participants in the Northwest Tribal Vision
Project.*

β ** OR† Lower 95% confidence interval Upper 95% confidence interval p value

Visual Acuity −.37 1.44
(1) 1.27 1.64 <0.001

Age −.01 1.01
(2) 0.99 1.04 0.244

Employment −.42 1.53
(3) 0.85 2.73 0.147

Income level (baseline: < 100%) FPL)

(101–150%FPL) −.16 1.18
(4) 0.57 2.43 0.655

(151–200% FPL) −.46 1.58
(4) 0.71 3.49 0.252

(≥ 201% FPL) 0.46 0.63
(4) 0.31 1.28 0.193

Tribal Affiliation (Baseline: Tribe 1)

Tribe 2 −.31 1.36
(5) 0.77 2.40 0.287

Tribe 3 0.12 0.89
(5) 0.45 1.78 0.740

*
NEI-VFQ-25 composite scores were categorized into five categories (from worsening to better quality of life): 0–20; 21–40; 41–60; 61–80; and

81–100.

**
Beta (β coefficient from the Proportional Odds Model: a negative β indicates a higher likelihood of having a composite score worse than

category 81–100.xs

†
OR: Odds ratio of NEI-VFQ-25 score worse than category 81–100:

(1)
VA: odds ratio with a 0.1 unit increase in logMAR visual acuity (worsening vision);

(2)
Age: odds ratio as 1 year older;

(3)
Employment: odds ratio of unemployed vs. employed;

(4)
Income level: odds ratio as compared to category < 100% of FPL; and

(5)
Tribal Affiliation: odds ratio as compared to Tribe 1.
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