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Visual Acuity and Falls in South Korea: Korean National Health and Nutrition
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i’ - e’ - AN4' - ittt SstEANSS

b B

Min Jae Kang, MD', Tyler Hyungtaek Rim, MD, MBA®, Sung Soo Kim, MD, PhD'; The Epidemiologic Survey
Committee in the Korean Ophthalmological Society
GIMSIL ojmTst otnSuAl RUAZEH UMHY ory

Department of Ophthalmology, Yonsei University College of Medicine', Seoul, Korea
Department of Ophthalmology, National Health Insurance Service Illsan Hospitalz, Goyang, Korea

Purpose: To assess the influence of visual acuity (VA) and ocular condition on falls.

Methods: We analyzed 28,899 Korean adults using cross-sectional data from the Korean National Health and Nutrition
Examination Survey (2008-2012). Associations between best corrected VA based on better or worse seeing eye and ocular con-
dition and falls were identified using multivariable logistic regression. We included sociodemographic factors and comorbidities
including hypertension, diabetes, arthritis, acute myocardial infarction/angina, and stroke as independent variables. VA was div-
ided into 1.0, 0.8, 0.5-0.63, and <0.5.

Results: Among 28,899 subjects, falls occurred in 511. In multivariable logistic regression analysis, low VA based on the better
seeing eye was significantly associated with falls (VA 1.0 as a reference group; adjusted odds ratio [aOR] = 1.31, 95% con-
fidence interval [Cl], 1.00-1.72 in VA of 0.8; aOR = 1.86, 95% Cl, 1.07-3.24 in VA of 0.5-0.63; and aOR = 1.21, 95% Cl, 0.58-2.54
in VA of <0.5; p=0.025 for trend). There was no association between VA based on the worse seeing eye and falls. Early age-re-
lated macular degeneration was associated with falls in univariable analysis (OR = 2.24) and age- and sex-adjusted analysis
(aOR = 1.52), but not in multivariable analysis. In terms of age subgroups, subjects with VA of 0.5-0.63 were more likely to have
experienced falls compared with subjects with VA of 1.0 (aOR = 5.83, 95% ClI, 1.58-21.54) among subjects 50 years of age or
younger. An increasing trend of falls with decreasing VA among subjects between 50 and 70 years of age was observed (p =
0.033 for trend). However, no such association was observed in elderly subjects =70 years of age.

Conclusions: VA should be considered for preventing falls because lower VA is associated with increased risk of falls.
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Table 1. Characteristics of participants (n = 28,899)

Fall down

Vel Not happened (n = 28,408) Happened (n = 511) p-value
Ocular condition
BCVA (better seeing eye) <0.001
1 17,703 (62.3) 255 (49.9)
0.8 8,850 (31.2) 191 (37.4)
0.5-0.63 1,361 (4.8) 52 (10.2)
<0.5 495 (1.7) 13 (2.5)
BCVA (worse seeing eye) <0.001
1 11,701 (41.2) 166 (32.5)
0.8 13,125 (46.2) 241 (47.2)
0.5-0.63 2,027 (7.1) 66 (12.9)
<0.5 1,556 (5.5) 38 (7.4)
Early AMD 1,250 (4.8) 41 (9.1) <0.001
Late AMD 122 (0.5) 30.7) 0.536
Dry AMD 27 (0.1) 1(0.2) 0.439
Wet AMD 97 (0.4) 2(0.4) 0.797
DMR 379 (17.4) 9 (13.9) 0.451
Sociodemographic and behavioral factors
Age group <0.001
19-29 3,582 (12.6) 39 (7.6)
30-39 5,357 (18.9) 57 (11.2)
40-49 5,296 (18.6) 64 (12.5)
50-59 5,197 (18.3) 94 (18.4)
60-69 4,747 (16.7) 112 (21.9)
70-79 3,476 (12.2) 117 (22.9)
over 80 754 (2.7) 28 (5.5)
Female 16,263 (57.3) 324 (63.4) 0.005
Income <0.001
Lowest quintile 5,908 (21.1) 146 (28.9)
2nd—4th quintiles 15,837 (56.5) 267 (52.9)
Highest quintile 6,268 (22.4) 92 (18.2)
Living in rural area 6,467 (22.8) 135 (26.4) 0.051
Living without spouse 3,675 (13.0) 110 (21.5) <0.001
Abnormal alcohol user 9,538 (33.6) 191 (37.4) 0.071
Lifetime smoker 10,781 (38.7) 180 (35.4) 0.134
Physical activity 1,123 (4.0) 15 (3.0) 0.219
Perceptional stress 0.025
None 4,408 (15.8) 87 (17.1)
Moderate 22,148 (79.5) 385 (75.8)
Severe 1,309 (4.7) 36 (7.1)
Sleep duration <0.001
<5 hours 1,267 (4.6) 44 (8.7)
5-9 hours 24,344 (87.5) 416 (82.4)
>9 hours 2,214 (8.0) 45 (8.9)
Obesity 0.029
Low weight (< 18.5) 1,335 (4.7) 16 (3.2)
Normal (18.5-25) 17,967 (63.8) 307 (60.6)
Overweight (>25) 8,878 (31.5) 184 (36.3)
Comorbidities
Hypertension 6,059 (21.3) 161 (31.5) <0.001
Diabetes mellitus 2,226 (7.8) 65 (12.7) <0.001
Arthritis 3,632 (12.8) 121 (23.7) <0.001
Angina or MI 674 (2.4) 20 (3.9) 0.024
Stroke 532 (1.9) 20 (3.9) 0.001

Values are presented as n (%) unless otherwise indicated. p-value was calculated based on #-test for age and other p-values were calculated based on chi test.
BCVA = best corrected visual acuity; AMD = age-related macular degeneration; DMR = diabetic retinopathy; MI = myocardial infarction.
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Table 2. Odds ratios (OR) of visual acuity and early age-related macular degeneration for fall down using simple and multivariable

logistic regression analyses with complex sampling

Ocular condition Unadjusted p-value Model 1 p-value Model 2 p-value
OR (95% CI) Adjusted OR (95% CI) Adjusted OR (95% CI)
BCVA (better seeing eye)
1.0 1 (reference) 1 (reference) 1 (reference)
0.8 1.62 (1.27-2.06) <0.01 1.31 (1.01-1.72) 0.045 1.31 (1.00-1.72) 0.052
0.5-0.63 3.08 (2.07-4.59) <0.01 1.94 (1.15-3.30) 0.014 1.86 (1.07-3.24) 0.028
<0.5 2.27 (1.13-4.57) 0.022 1.50 (0.70-3.20) 0.300 1.21 (0.58-2.54) 0.610

p < 0.001 for trend
BCVA (worse seeing eye)

1.0 1 (reference)
0.8 1.21 (0.94-1.56) 0.137
0.5-0.63 2.41 (1.65-3.53) <0.01
<0.5 1.64 (1.06-2.54) 0.026
p < 0.001 for trend
Early AMD
No 1 (reference)
Yes 2.24 (1.52-3.30) <0.01

p = 0.010 for trend

1 (reference)

0.98 (0.75-1.28) 0.861
1.36 (0.84-2.21) 0.211
0.93 (0.55-1.56) 0.773

p = 0.813 for trend

1 (reference)

1.52 (1.01-2.30) 0.045

p = 0.025 for trend

1 (reference)

0.97 (0.74-1.27) 0.825
1.26 (0.76-2.10) 0.373
0.87 (0.52-1.47) 0.611

p = 0.977 for trend

1 (reference)

1.37 (0.90-2.09) 0.136

Model 1 include each outcome variable, age, and sex; Model 2 include each outcome variable, age, sex, income, residential area, spouse, alco-
hol use, stress, sleep duration, obesity, hypotension, arthritis, angina or myocardial infarction, and stroke.
CI = confidence interval; BCVA = best corrected visual acuity; AMD = age-related macular degeneration.

3 5119 E4olth HjmAAlE 7%, Al
of Alglaf, AlZo] L 0] A|2o] e
WAl o A9 ol o Be A

& 7l
(p<0.001). L7, Shal A 2 ohy )

o
9
N oy

BN
o 1o

o
H”_l

4o I
>

A

oL
o),

>
B om

)3
=)
olN
Mr A xQ

0
o ol

3
oM.
o
2
oN ig:
o o
> @

(LON

G
N
S
ol
=)
o,
o
u

=hs
o = e

>,
o,
EN]

o
it
rr
Wi
N
O
>

)
o,
E (

[ )

=

N

2

o o
rr
® o
o \©
3
< 2
g O

,d
lo ¥ af x> © & = @

[P
A o
=hs
Hel
WG
in)
5
X0 i d

-4 nE
M
2

o

o

©
2
ox

S

Mo 2

o

2

30
o

d

r
P‘L
10 3R

o
N
N

AN
[
_(}_1‘

o IO O
% o >

ol

o
o)
oz

s
fm

fu
X
~|

N
=
2 g
2 I
i

ol o

ot

ox,

T

O ood X
ko

o

rir 20

I
J.% N
fljo
P#
50
>
)
2
o

Ho > M

[>
m
o)
> o
_\;
o,
o
o
St
oM.
=2

ox.
o
oy
i)
1)
rlo
e
o
U
o
4>
rg
>
()
o
i
Mo

(HN
>
)
%0
o

A0
o
o
oM.
o
N
d
-
"+
[o o

WY, offl ox

[n]
ﬂ‘ JRILA
o 52
g2
e 2

ol
-

r
rr

52

i ;_?_,

o

so
=

N

i
32 &
T

rlot
Mo
m,
o,

o fZ Jo 1& & o) XN H K lo

oo
N
>,
o

Table 10|A] 2]t x}o]& =,
(Model 2) B0 £ 9] A|87]|% Algo] Yot
] Aol & Ao XA AN AlEo]

t
n
K
k')
<t
t
ol

1454

B 20 Al e BAAY W BEo) gle A e
2 AT 27] gahiAge] e S o 240
A o] wgten, toleh S HAsto [-ofgt A}
o|& X thModel 1). 3FA|RF 2F Zdo| A= o7t 2}
o] o} glc}. Supplementary Table 1& £3] A|Fo] =&
+=9] A8y} ohE WS T8 Model 29] thHE Aul=s

A A

Table 30|41 G E(S0A] Wk 14,3957, 504 704

uek 10,1507, 704] o) 4.3757) thHF HF =Y

Model 25 o]-8-3}¢]
o AL EoR,
Al 2 ] R

=

&5 AFESIT AlFo] £
504 mjgtol A= 0.5 m|gke] Alg kol

oot 2o M A= 3laL, Aol 1.

<l
o L
—

o =

Qe JJFOR 089] 2 bl 13002 Yol o
BGLTL, AlZo] 050,63 Afolo] P& thgu] 58308 5]
s ol o @kth S0Alo)A 6OH7EAIE A2l 191

& 7|82 Algo] 0.5-0.63Q1 TFollA] ti-§H] 2442 T
2 Y-S AL AAR o2 AHo| BE4E YA
Eo] =& AFAL 3IHYTHp=0.033 for trend). 704
ol FollA= Al YA St BHAS HolX| &
St Algo] MR o] AlEE 7|20 HW, 504 vvk
oA AlFo] ARl ol Hlal, Alglo] 0.5-0.63%1 7
o-3H] 3.53082 G| 93]

ERRES CA
LA DS o A
A0 ZAFYOU(ERSH] 212 [04] vIRHE], 128
[S0914 704 w]RHE], 132 [104] o142, Bk A



Lo 9 ¢ At La-

Table 3. Subgroup analysis of visual acuity and early age-related macular degeneration (AMD) for fall down using multivariable
logistic regression analyses (Model 2) with complex sampling according to age groups

Ocular condition Age <50 years (n = 14,395) Age >50 and <70 years (n = 10,150) Age >70 years (n = 4,375)
OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value
BCVA (better seeing eye)
1.0 1 (reference) 1 (reference) 1 (reference)
0.8 1.30 (0.85-1.99) 0.229 1.25 (0.86-1.83) 0.242 1.14 (0.64-2.05) 0.656
0.5-0.63 5.83 (1.58-21.54) <0.01 2.44 (1.05-5.66) 0.037 0.97 (0.52-1.78) 0.910
<0.5 No observation 1.81 (0.58-5.62) 0.303 0.85 (0.29-2.49) 0.765
p = 0.068 for trend p = 0.033 for trend p = 0.614 for trend
BCVA (worse seeing eye)
1.0 1 (reference) 1 (reference) 1 (reference)
0.8 0.95 (0.65-1.38) 0.775 0.95 (0.63-1.44) 0.818 0.68 (0.31-1.46) 0.317
0.5-0.63 3.53 (1.30-9.61) 0.014 1.40 (0.74-2.65) 0.298 0.48 (0.22-1.05) 0.065
<0.5 0.52 (0.07-3.88) 0.527 0.88 (0.30-2.60) 0.824 0.53 (0.22-1.25) 0.148
p = 0.605 for trend p = 0.828 for trend p = 0.114 for trend
Early AMD
No 1 (reference) 1 (reference) 1 (reference)
Yes 2.12 (0.46-9.88) 0.336 1.28 (0.67-2.47) 0.456 1.32 (0.75-2.32) 0.344

Model 2 include each outcome variable, age, sex, income, residential area, spouse, alcohol use, stress, sleep duration, obesity, hypotension,
arthritis, angina or myocardial infarction, and stroke.
OR = odds ratio; CI = confidence interval; BCVA = best corrected visual acuity.
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