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Abstract

Background: The association between visual impairment and mortality has been controversial. Moreover, literature on the relationship was very
limited in the Asian population. The purpose of this study was to investigate whether visual impairment increases the 3-year risk of mortality in a
cohort of urban Chinese elderly individuals.

Methods: Participants in the Shihpai Eye Study, who were aged >65 years, with a baseline examination conducted between July 1, 1999 and
December 31, 2000, were recruited for the current study. The total number of possible participants identified was 4750. Of those, 3746 persons
were eligible, and 2045 persons were randomly selected to be invited to participate in the study. Of those 2045 individuals, 1361 (66.6%)
participated in both the questionnaire and eye examination. A follow-up of a fixed cohort was also conducted after 3 years. The death of any
participants was confirmed through the household registration system.

Results: Of the 1361 participants included at baseline, 54 (3.97%) died before the 3-year follow-up. Multiple logistic regression analysis showed
that mortality was significantly associated with a fall history [relative risk (RR): 2.12; 95% confidence intervals (CI): 1.08—3.98] and a history of
diabetes (RR: 2.06; 95% CI: 1.03—3.95). Visual impairment was not a significant predictor of mortality after adjustment for confounders.
Conclusion: After adjustments were made for age, sex, education, marital status, lifestyle factors, depression symptoms, fall history, and history
of systemic diseases, visual impairment was not a significant predictor of 3-year mortality in elderly persons.

Copyright © 2014 Elsevier Taiwan LLC and the Chinese Medical Association. All rights reserved.
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1. Introduction According to the literature, visual impairment is the third most
prevalent physical impairment among older adults.” Visual

The prevalence of visual impairment has been shown to impairment often limits people's ability to perform daily
increase with age' and has become a public health concern. tasks”” and affects their quality of life. ® In addition to
causing morbidity, visual impairment has also been suggested
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rate, with a relative risk (RR) of 1.7. Although visual impair-
ment has been proposed to be an independent predictor of
mortality, it should be noted that confounding factors, such as
age, depression, etc., were not adjusted for in some studies.
Other studies did not find a correlation between visual
impairment and mortality.'*'® For example, the Blue Moun-
tains Eye Study,'* which included an 11-year follow-up, did
not find a correlation between visual impairment and mortality.
A population-based study of elderly people aged >75 years in
the United Kingdom had similar results.'” The Beijing Eye
Study'® also noted that mortality was not significantly asso-
ciated with presenting and best-corrected visual acuity.

Thus, the association between visual impairment and
mortality is controversial. Moreover, most of the studies
evaluating the association between visual impairment and
mortality have been limited to Caucasians. Literature on the
relationship between visual impairment and mortality among
Asians has been limited to only three citations, namely, the
Tanjong Pagar Study,'’ the Southern Harbin Eye Study,'® and
the Beijing Eye Study.'® The first two studies noted a positive
relationship between visual impairment and mortality, whereas
the results of the Beijing Eye Study contradicted that finding.
This study aimed to investigate whether visual impairment
increases the 3-year risk of mortality in a cohort of urban
Chinese elderly individuals.

2. Methods

The Shihpai Eye Study'’ ?' was a community-based,
cross-sectional survey of vision and eye diseases among
noninstitutionalized participants aged >65 years in Shihpai,
Taipei, Taiwan. The details of the sample selection and
methods for the Shihpai Eye Study have been described pre-
viously.'” In summary, residents aged >65 years were iden-
tified using the national household registration system. This
system officially registers personal information, such as date
of birth, sex, home address, family members, and relations. It
was also designed to collate and supply demographic infor-
mation and to officially recognize the personal status and re-
lations of the ethnic Chinese public. This provides a reference
for the government to develop effective administrative and
socioeconomic development programs and assists scholars in
academic research. The baseline examinations were conducted
between July 1, 1999 and December 31, 2000. According to
the official household registration conducted in 1999, the total
number of residents aged >65 years in Shihpai was 4750. Of
those, 3746 were eligible for this study, and 2045 were
randomly selected to be invited to participate. Of the 2045
individuals invited to participate, 1361 (66.6%) participated in
both the questionnaire and eye examination. All of the par-
ticipants recruited in the baseline examination were consid-
ered eligible for a continuing fixed cohort study in 2003. After
careful follow-up, 927 individuals participated (83%) in the
follow-up survey, 54 individuals died, 167 individuals moved
to a new household, 20 individuals were inpatients or were
paralyzed or disabled, and 193 individuals refused to complete
the survey. Informed consent was obtained from each

participant after providing a thorough explanation of the sur-
vey and prior to enrollment in the study. The study was
approved by the Institutional Review Board of the Taipei
Veterans General Hospital, Taipei, Taiwan. The survey fol-
lowed the tenets of the Declaration of Helsinki.

2.1. Definitions

Visual acuity was assessed using a Snellen E chart at a
distance of 6 m. It was recorded separately for each eye and
was defined as the lowest line for which the majority of E
letters were positioned correctly. Visual acuity was measured
initially without refractive correction (using the participant's
glasses if worn). A sequential testing approach, including
counting fingers, detecting hand motions, target fixation, and
light perception, was used for all participants when visual
acuity could not be assessed using a Snellen E chart. If visual
acuity was <6/6, the examination was repeated with subjective
refraction. If the refraction measurement could not be appro-
priately obtained, a pinhole-corrected acuity test was
performed.

In this study, visual impairment was defined as a presenting
visual acuity of <6/12 in the participant's better eye, as this
reflects the visual acuity a person experiences in everyday
living. The cut-off of 6/12 was used, because it is represen-
tative of the visual needs of modern life,”” ** such as driving.
In many countries and in most of the states in the US, visual
acuity of >6/12 in the better eye is required for an unrestricted
license.

The mortality status of the participants was traced through
relatives or friends to provide final death status and also
rechecked by research assistants using the household regis-
tration system.

The Geriatric Depression Scale-Short Form (GDS-S) was
administered, and a score of >5 was considered to indicate
depression symptoms.

A fall history was considered significant if one or more falls
had occurred in the previous 12 months.

Histories of hypertension, diabetes, cardiovascular disease,
and stroke were obtained by a checklist and defined as positive
if one had previously been diagnosed by a physician as having
the disease.

2.2. Statistical analysis

The dependent outcome in this study was all-cause 3-year
mortality. The baseline profiles for the surviving participants
and deceased participants in 2003 were compared using Stu-
dent's ¢ test for continuous variables and Chi-square analysis
for categorical variables. The independent variables tested
were age, seX, education, marital status, smoking history,
alcohol intake, GDS-S scores, fall history, hypertension,
stroke, diabetes, cardiovascular disease, arthritis, visual
impairment, and whether one had contact eye service prior to
the study examination. Independent variables associated with
3-year mortality with p < 0.20 in the univariate analysis were
considered in the multivariate modelling for 3-year mortality.
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RR was calculated for each independent variable in the
models, and 95% confidence intervals (CIs) were calculated
using maximum likelihood methods. A p value <0.05 was
considered statistically significant in the multiple regression
model. All analyses were performed using SAS version 6.12
(SAS Institute, Cary, NC, USA) software.

3. Results

3.1. Three-year cumulative mortality rate among
community-dwelling elderly

During the 3-year period, 54 residents died before they
completed a second interview in 2003. Therefore, the 3-year
cumulative mortality rate for the population was 3.97% (54/
1361). Although no significant difference in mortality rate
was found between sexes, mortality rate did significantly
increase with age (Chi-square test for trend; Chi-
square = 4.392; p = 0.001). Visual impairment was detected
in 222 (16.3%) participants, 15 (27.7%) participants in the
mortality group and 207 (15.8%) participants in the surviving
group. The age-specific 3-year cumulative mortality rates are
shown in Table 1.

3.2. Demographics and predictors of 3-year mortality in
univariate analysis

The univariate analysis showed that deceased participants
were significantly older (mean age: 75.9 years vs. 72.6 years;
RR: 1.12; 95% CI: 1.07—1.17) and were more likely to be
current smokers (RR: 1.02; 95% CI: 1.01—1.05) compared to
surviving participants. The risk of visual impairment (RR:
2.01; 95% CI: 1.13—3.61) was significantly higher in partici-
pants with reduced survival. As shown in Table 2, deceased
individuals were also more likely to have a GDS-S score of >5
(RR: 1.05; 95% CI: 1.01—1.11), to have experienced at least
one fall (RR: 1.04; 95% CI: 1.01—1.08), and to have a history
of stroke (RR: 1.09; 95% CI: 1.01—1.21) and diabetes (RR:
1.04; 95% CI: 1.01—1.08).

3.3. Demographics, clinical factors, and predictors of
3-year mortality in multivariate analysis

A multivariate log-binomial regression model was per-
formed to adjust for confounding factors. In the final model, a

Table 1
Three-year cumulative mortality rate by sex and age among residents >65
years of age in Shihpai, 2000—2003.

Age 3-y cumulative mortality (%) % test
Male Female Total Sex Age difference
N (%) N (%) N (%) difference
65—69 5(1.98) 3(1.68) 8(1.85) p=0336 7 (trend) = 4.392
70—74 10 (3.12) 3 (1.66) 13 (2.59) p = 0.001
75—79 14 (8.81) 8 (6.35) 22 (7.72)
80+ 7(7.87) 4(7.55) 11 (7.75)
Total 36 (4.38) 18 (3.34) 54 (3.97)

history of falls (RR: 2.12; 95% CI: 1.08—3.98) and diabetes
(RR: 2.06; 95% CI: 1.03—3.95) were significant predictors of
3-year mortality (Table 3). Visual impairment and depression
was not significantly related to 3-year mortality in multivariate
regression analysis.

4. Discussion

In this community-based cohort of Chinese -elderly,
although visual impairment was more prevalent in deceased
participants, the association between visual impairment and
mortality became insignificant after adjusting for other cova-
riates. Presenting visual acuity was used in this study because it
reflects the visual acuity present when a person is doing
everyday tasks and affects the psychological status of persons
more than best-corrected visual acuity. The association be-
tween visual impairment and mortality presented in the liter-
ature has been inconsistent. Although visual impairment has
been suggested as an independent marker for mortality by some
studies,” '*!71% other studies have arrived at contradicting
conclusions.'*'® The results of our study agreed with those of
the Beijing Eye Study'® but contrasted sharply with those of the
Tanjong Pagar Study'’ and the Southern Harbin Eye Study.'®
Environmental factors and differing lifestyles may explain
these discordant findings and deserve further evaluation.
Moreover, it should be noted that different definitions of visual
impairment, follow-up period, accessibility of health care re-
sources, etc. may also explain these discrepancies.

For example, in the Tanjong Pagar Study,'’ a multivariate
analysis after follow-up for a median of 6.8 years found that
participants with presenting visual acuity in the better eye
worse than logMAR 0.3 had a hazard ratio of 2.9 (95% CI:
1.4—6.3) compared to participants with logMAR 0.0.
Although medical history and income were adjusted for in
their analysis, depression symptoms, fall history, and history
of contact with eye services, which are potential confounding
factors, were not investigated. Moreover, the targeted age
group was 40—79 years of age, as opposed to our elderly
population of >65 years of age at baseline. Our study also
contrasted sharply with the 4-year follow-up of the Southern
Harbin Eye Study.'® This may be due to environmental dif-
ferences between the studies: our survey was conducted in an
urban area, whereas their survey was conducted on residents of
a rural area who were aged >50 years. Moreover, they used a
different definition of visual impairment: moderate visual
impairment was defined as a presenting visual acuity worse
than 20/60 but equal to or better than 20/400. Confounding
factors, such as education level, lifestyle, and prior contact
with eye services were not adjusted for in their study.

The Salisbury Eye Evaluation'® was another population-
based cohort study targeted at an age group similar to our
study of 65—84 years of age. That study found that lower
baseline visual acuity was associated with the risk of mortality
in their 8-year cohort. The study further evaluated whether
depression symptoms mediate the relationship between mor-
tality and visual impairment and did not find any correlation.
While our study results did not support a positive relationship
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Table 2

Baseline characteristics among surviving participants and deceased participants >65 years of age in Shihpai, Taipei, Taiwan, 2000—2003.

Status at baseline

Participants (n = 1361) P

Crude relative risk (95% CI)

Deceased (n = 54)

Survived (n = 1307)

Age, mean (SD) 759 (5.7)
Sex: female 333
Educational level: illiterate or primary school 50.0
Married status 68.5
Current smoking 259

Alcohol intake 9.3

GDS-S scores > 5 (depression symptoms)* 18.5
Fall history 29.6
Hypertension history 55.5
Stroke history 14.8
Diabetes history 27.8
Cardiovascular disease history 27.8
Arthritis history 12.9
Visual impairment 27.8
Without eye services prior to the study examination 31.5

72.6 (5.0) <0.001 1.12 (1.07—1.17)
39.8 0.338 NS
47.3 0.695 NS
73.9 0.378 NS
17.3 0.037 1.02 (1.01—1.05)
11.7 0.574 NS
8.4 0.011 2.35 (1.12—4.55)
15.7 0.007 2.26 (1.22—3.80)
44.3 0.105 NS
44 <0.001 3.46 (1.70—7.04)
14.6 0.009 2.15 (1.21-3.83)
249 0.637 NS
14.2 0.793 NS
15.8 0.047 1.03 (1.01-1.07)
29.2 0.652 NS

Data are presented as %.
CI = confidence intervals; NS = nonsignificant; SD = standard deviation.

? The Geriatric Depression Scale-Short Form (GDS-S) was administered, and a score of >5 was considered to indicate depression symptoms.

between visual impairment and mortality, our results did
confirm that depressive symptoms were not predictive of
mortality. Although depression symptoms and visual impair-
ment were significantly associated with mortality by the crude
RR evaluation, both became substantially attenuated after

Table 3

Baseline characteristics associated with 3-year mortality in multivariate log-
binomial regression model among the cohort of elderly persons in Shihpai,
Taipei, Taiwan, 2000—2003.

Variables Age and sex Adjusted relative
adjusted relative  risk"(95% CI)
risk (95% CI)

Demographics

Marital status (married vs. NS NS
single/divorced/widowed)
Education (illiterate or NS NS

primary vs. secondary or above)

Lifestyle, depression symptoms, and fall
Current smoking NS NS
Alcohol intake (yes vs. no) NS NS
GDS-S scores > 5 2.31 (1.14—4.65) NS
(depression symptoms) (yes vs. no)

Fall 2.02 (1.11-3.70) 1.89 (1.03—3.50)
Medical history
Hypertension (yes vs. no) NS NS

2.73 (1.23—6.07) NS
2.14 (1.18—3.90) 1.89 (1.02—3.49)

Stroke (yes vs. no)
Diabetes (yes vs. no)

Cardiovascular disease NS NS

(yes vs. no)

Arthritis (yes vs. no) NS NS
Ocular conditions

Visual impairment (yes vs. no) NS

Without eye services prior to the NS NS

study examination

CI = confidence intervals; GDS-S = Geriatric Depression Scale-Short Form;
NS = nonsignificant.

% Adjusted variables include age, sex, current smoking, depression symp-
toms, fall, stroke, diabetes, and visual impairment.

adjusting for confounders. This was in concordance with
Thiagarajan and colleagues'” findings in the United Kingdom.
Their study concluded that associations that have been re-
ported for visual impairment and mortality or for specific
causes of visual impairment are confounded by comorbidities,
risk factors, and other factors related to susceptibility to death.
This was further strengthened by our findings: although fall
history and visual impairment were highly correlated, that
correlation was insignificant after adjusting for other
covariates.

In the Blue Mountains Eye Study,'' after a 7-year follow-
up, the authors suggested that visual impairment after best-
correction (presenting visual impairment was not significant)
was an independent risk factor for mortality in older persons.
However, after 4 more years of follow-up,'" visual impairment
(best-corrected VA (visual acuity) <20/40 in the better eye)
was not a risk factor for all-cause mortality. Although a sig-
nificant finding was noted in a subgroup of participants aged
<75 years, the hazard ratio was greatly attenuated in the
multivariate models.

The findings of this study are strengthened by its pro-
spective design, large population, and comprehensive set of
other risk variables considered for risk adjustment. Moreover,
our survey was conducted in a medical center by profession-
ally trained ophthalmologists according to a standardized
protocol.

There were some limitations in our study. First, the
nonparticipating individuals in the baseline survey were older
and more likely to be female or illiterate; a selection bias due
to nonresponse was unavoidable. Secondly, our study pop-
ulations were noninstitutionalized survivors, excluding those
who were inpatients or who had paralysis or disability in the
baseline survey. This probably removed a disproportionate
number of potential participants with functional or physical
impairment and/or declining health-related quality of life and
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may have biased the results of the study. Third, the assessment
of comorbidities using a dichotomized classification was
simplistic. This study demonstrated that visual impairment has
a nonsignificant ability to predict short-term mortality among
community-dwelling elderly.

In conclusion, while visual impairment is more prevalent
among mortality individuals, the relationship no longer exists
after adjustment for other covariates.

Acknowledgments

This study was supported by a grant from Taipei Veterans
General Hospital (V95S3-001).

References

1. Weih LM, VanNewkirk MR, McCarty CA, Taylor HR. Age-specific
causes of bilateral visual impairment. Arch Ophthalmol 2000;118:264—9.

2. Rubin GS, Roche KB, Prasada-Rao P, Fried LP. Visual impairment and
disability in older adults. Optom Vis Sci 1994;71:750—60.

3. Lee PP, Spritzer K, Hays RD. The impact of blurred vision on functioning
and well-being. Ophthalmology 1997;104:390—6.

4. Stelmack J. Quality of life of low-vision patients and outcomes of low-
vision rehabilitation. Optom Vis Sci 2001;78:335—42.

5. Keeffe JE, Lam D, Cheung A, Dinh T, McCarty CA. Impact of vision
impairment on functioning. Aust N Z J Ophthalmol 1998;26:S16—8.

6. Carabellese C, Appollonio I, Rozzini R, Bianchetti A, Frisoni GB,
Frattola L, et al. Sensory impairment and quality of life in a community
elderly population. J Am Geriatr Soc 1993;41:401—7.

7. Lee DJ, Gomez-Marin O, Lam BL, Zheng DD. Visual acuity impairment
and mortality in US adults. Arch Ophthamol 2002;120:1544—50.

8. McCarty CA, Nanjan MB, Taylor HR. Vision impairment predicts 5 year
mortality. Br J Ophthalmol 2001;85:322—6.

9. Rajala U, Pajunpaa H, Koskela P, Keinanen-Kiukaanniemi S. High car-
diovascular disease mortality in subjects with visual impairment caused by
diabetic retinopathy. Diabetes Care 2000;23:957—61.

10. Thompson JR, Gibson JM, Jagger C. The association between visual
impairment and mortality in elderly people. Age Ageing 1989;18:83—8.

11. Wang JJ, Mitchell P, Simpson JM, Cumming RG, Smith W. Visual
impairment, age-related cataract, and mortality. Arch Opthalmol
2001;119:1186—90.

12. Klein R, Klein BE, Moss SE. Age-related eye disease and survival: the
Beaver Dam Eye Study. Arch Ophthalmol 1995;113:333—9.

13. Freeman EE, Egleston BL, West SK, Bandeen-Roche K, Rubin G. Visual
acuity change and mortality in older adults. Invest Ophthalmol Vis Sci
2005:46:4040—5.

14. Cugati S, Cumming RG, Smith W, Burlutsky G, Mitchell P, Wang JJ.
Visual impairment, age-related macular degeneration, cataract, and long-
term mortality: the Blue Mountains Eye Study. Arch Ophthamol
2007;125:917—24.

15. Thiagarajan M, Evans JR, Smeeth L, Wormald RP, Fletcher AE. Cause-
specific visual impairment and mortality: results from a population-based
study of older people in the United Kingdom. Arch Ophthalmol
2005;123:1397—403.

16. Xu L, Wang YX, Wang J, Jonas JJ. Mortality and ocular diseases: the
Beijing Eye Study. Ophthamology 2009;116:732—8.

17. Foong AW, Fong CW, Wong TY, Saw SM, Heng D, Foster PJ. Visual
acuity and mortality in a Chinese population: the Tanjong Pagar Study.
Ophthalmology 2008;115:802—7.

18. Li Z, Sun D, Liu P, Zhang L, Bai J, Cui H. Visual impairment and
mortality in a rural adult population (the Southern Harbin Eye Study).
Ophthalmic Epidemiol 2011;18:54—60.

19. Tsai SY, Hsu WM, Cheng CY, Liu JH, Chou P. Epidemiologic study of
age-related cataracts among an elderly Chinese population in Shih-Pai,
Taiwan. Ophthalmology 2003;110:1089—95.

20. Kuang TM, Tsai SY, Hsu WM, Cheng CY, Liu JH, Chou P. Body mass
index and age-related cataract: the Shihpai Eye Study. Arch Ophthalmol
2005;123:1109—14.

21. Kuang TM, Tsai SY, Hsu WM, Cheng CY, Liu JH, Chou P. Visual
impairment and falls in the elderly: the Shihpai Eye Study. J Chin Med
Assoc 2008;71:467—72.

22. Peli E. Low vision driving in the USA: who, where, when and why. CE
Optometry 2002;5:54—8.

23. Daien V, Peres K, Villain M, Colvez A, Carriere I, Delcourt C. Visual acuity
thresholds associated with activity limitations in the elderly. The Pathol-
ogies Oculaires Liées a 1'Age study. Acta Ophthalmol 2014;92:e500—6.

24. Rahi JS, Cumberland PM, Peckham CS. Visual function in working-age
adults: early life influences and associations with health and social out-
comes. Ophthalmology 2009;116:1866—71.


http://refhub.elsevier.com/S1726-4901(14)00316-5/sref1
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref1
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref1
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref2
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref2
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref2
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref3
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref3
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref3
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref4
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref4
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref4
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref5
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref5
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref5
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref6
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref6
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref6
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref6
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref7
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref7
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref7
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref8
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref8
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref8
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref9
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref9
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref9
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref9
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref10
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref10
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref10
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref11
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref11
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref11
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref11
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref12
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref12
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref12
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref13
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref13
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref13
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref13
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref14
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref14
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref14
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref14
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref14
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref15
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref15
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref15
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref15
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref15
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref16
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref16
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref16
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref17
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref17
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref17
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref17
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref18
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref18
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref18
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref18
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref19
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref19
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref19
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref19
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref20
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref20
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref20
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref20
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref21
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref21
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref21
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref21
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref22
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref22
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref22
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref23
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref23
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref23
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref23
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref23
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref23
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref24
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref24
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref24
http://refhub.elsevier.com/S1726-4901(14)00316-5/sref24

	The association of visual impairment and 3-year mortality among the elderly in Taiwan: The Shihpai Eye Study
	1. Introduction
	2. Methods
	2.1. Definitions
	2.2. Statistical analysis

	3. Results
	3.1. Three-year cumulative mortality rate among community-dwelling elderly
	3.2. Demographics and predictors of 3-year mortality in univariate analysis
	3.3. Demographics, clinical factors, and predictors of 3-year mortality in multivariate analysis

	4. Discussion
	Acknowledgments
	References


