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Purpose: To identify changes in medical expenditures and health care utilization before and after visual impairment onset, then
analyze differences according to visual impairment severity.

Methods: Patients aged = 18 years who were registered as visually disabled from 2005 to 2013 were selected using the data-
base from the registry of the disabled and the National Health Insurance Service. The observation period of 3 years before and
after the registration was divided into 6-month units (12 points of interest). At each point of interest, medical cost, number of out-
patient visits, and length of hospital stay (LOS) were analyzed. The control group was obtained through 1:10 stratification ran-
domization to match sex and age; individuals in the control group were then selected via 1:1 propensity score matching for the
premium quantile and residential area.

Results: In total, 131,434 patients with visual disability and the same number of non-visually impaired controls were included.
Compared with non-disabled individuals, the mean medical cost and number of outpatient visits were higher for patients with vis-
ual disability (1.9- and 1.4-fold, respectively, p < 0.001); the LOS was also 3.5 days longer (p < 0.001). The mean medical cost
and number of outpatient visits were greater in severely visually disabled patients than in mildly disabled patients (1.6- and
0.5-fold, respectively, p <0.001); the LOS was also 12 days longer in severely disabled patients (p <0.001). From 18 months be-
fore disability registration, medical costs and LOS increased according to the presence and severity of visual disability; the num-
ber of outpatient visits increased uniformly, regardless of disability and severity.

Conclusions: More severe cases of visual impairment are associated with greater health care utilization and expenditures.
Policy intervention is necessary to ensure that patients receive appropriate treatment and steady health care by reducing the
burden of medical expenditures.
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Table 1. Classification of visual disability

Class Condition

1 Individuals who in the better eye has a best corrected visual acuity of 0.02 or less

2 Individuals who in the better eye has a best corrected visual acuity of 0.04 or less

3-1 Individuals who in the better eye has a best corrected visual acuity of 0.06 or less

32 Individuals who in each eye has a visual field of 5 degrees or less

4-1 Individuals who in the better eye has a best corrected visual acuity of 0.1 or less

4-2 Individuals who in each eye has a visual field of 10 degrees or less

5-1 Individuals who in the better eye has a best corrected visual acuity of 0.2 or less

52 Individuals who in both eyes have a visual field of hemianopsia or less

6 Individuals who in the worse eye has a best corrected visual acuity of 0.02 or less
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=2] BA4817] Y8l & Hek 7ol Zpo7} Qitk= o 7Hd Table 2. Baseline characteristics of visually disabled group and
S Aea, BA AH A AZdAofolat tzTte] oF7 o] 1:1 matched control group
g B2 93] A ™} 2o wsAHgS Est Ad 3 Variable After PSM (n = 131,434)
A (linear regression model with group-by-time interaction Sex
_c _ Male 71,508 (-54.4)
term)2 A|dYs}ich BE EAL2 SAS 9.2 (SAS Institute Female 59,926 (-45.6)
Inc., South San Francisco, CA, USA)E Al&3slgon, & Age (years)”
AeH o] $32 p<0.052 Aolst%r) 18-29 3,758 (-2.9)
30-39 8,510 (-6.5)
40-49 13,980 (-10.6)
7E=| EI- 50-59 22,744 (-17.3)

60-69 27,016 (-20.6)

_ ~ 70-79 33,381 (-25.4)

AlZZtof M ME o|= H|E H3 >80 22,045 (-16.8)
Wz 7|17 ZoF Aol 671 HHF ol v|-8&& A7 Insurance premium quantile

o2lofl A Hlgehelol ulah oF 1.9u) &SkTH843,093% vs. Medicare LIS D)

1-5 25,704 (-19.6)
439,702¢, p<0.001). T3t ZF AJAEE HFS fox= A 6-10 25,882 (-19.7)
Ztzko olof A wlAFofjelof HIsle] BE AJFoA T & 11-15 30,460 (-23.2)

A2 UEE RAHE000D, B} oot gl o2 - 37,990 (289)
esidential area
i} = = ol L

HI82 Algte] Altel| whet S7kshe SIS Bal=dl, Al Metropolitan (Seoul) 23,624 (-18.0)
7*X*°H°J°ﬂ/\1 HAfolol e} Z7}&o] ¢F 221 ¢ Zith & Large city 33,007 (-25.1)
8l MZAellels ol 55 184 ARE 6L A7 Others 74,80 (56.9)
o7 H|go] AXAH o7 FAF] Z7lelch Values are presented as number (%).

[ b A e10d.0 - ol WL o PSM = propensity score matching.

ool wek Z45kE o, W VIRt Set Wit 2= “The visually disabled group is based on the first registration year

H|-g-o == X7V o|Qlo)| A HZE A|ZFAollol H ) oF 1.61) and the control group is based on the year of birth.

Healthcare utilization claims data from 2005 to 2013

n=312,484
Y Y
Patients mainly registered as visually disabled; Age, sex-matched stratified random
first disability registration date was after 2005 sampling at 1:10 ratio
n = 138,452 n = 3,124,840
Date of first disability registration is carlier than P . )
the year of eligibility for the visually disabled |« > Quantification datf were missed in 2013
- n =2547
n=1,225
Insurance premium quintile and residential area Age under 18
were missed in the first disability registration year [« > g ~
n = 31,407
n =2,547
Y
Age under 18 | 1:1 PSM
n=3246 | n = 31,407
Y Y

Visual disability (n = 131,434)
Control (n = 131,434)

Figure 1. Flowchart of participant selection and propensity score matching (PSM) process. Total 131,434 patients over 18 years of
age registered as visually disabled from 2005 to 2013 were selected using Korean National Health Insurance Service database. The
same number of control group was selected through 1:1 PSM.
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Figure 2. Medical cost borne by visually disabled patients were higher than that of non-disabled patients at all points in the three years
before and after registration for visually disabled. In particular, the average medical cost by visually disabled patients increased
sharply from 15 months to 3 months before registration, and showed a moderate increase thereafter. When analyzed according to se-
verity, medical cost borne by severely visually disabled patients were much higher than those by patient with mild impairment.
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0
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-=- Visually impaired
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-+ Mild

x Control

12 18 24 30 36

Month (in units of 6 months)

Figure 3. The number of outpatient visits for the visually impaired was higher at all point than that of the non-disabled. For non-dis-
abled people, the number of outpatient visits increased at a similar rate, but for the visually impaired, the increasing rates before dis-
ability registration were higher than after registration. In the analysis according to severity, the number of outpatient visits for the se-
verely visually impaired was higher than that for patients with mild visual impairment.

178



vs. 20%, p<0.001),

0]
=
5 AMAoldoA dd 7zt F71Fo) 28 o Zlv

(Fig. 4)
n o

R N C ICERSE
§ WekE BAskuA shgich AT A AZgeele] v]
Aololo] wlaf Hekshe o= ulgat o) o) 31471 o
B, 99 QST U Wokth B3 olrt FEUSE
9= olgol u wetom, olo] B 9= vg FHE o
ghch T, Aol ofie] Alkglol Alze] Aol wet
= ol Upet v gL FtALY, Lt AbElE A
Qo Qg B, A 5O wmely Age] 7k A
2 o|§BY F7h AT U A5 579 A, o) 7|0
W ol BYAOR GRS WA AoR AZHL

AzpgoRQle] ulgefelnet o ol g3t o=u] 2|%o|
B B ol Azl ARl TRt AT =S ¢
RE o83 Wl ohlek, AlZAolel Fukslo] hebd

50

40

30

20

10

Length of in-hospital stay (day/person)

0
-36

-30

24

-18

-12

-6

0

6

L ThE A5l SJFHE o7 o|go] FR WA
57] T Aolth AZRHAAEIY PHEEARE
ol &5 U Aol tol, A, o9, ofdf Wi 5o}
o Wes EASIAS © Azolle] ulgolele] s

oj&zH] 2Fo] 2.84) H Eohth EJE AlZEONS A7t

23} o] gu] F oF 38%7F QL Agto] ohd T Aol oj3
HAGOm, $-2F, 3 W Akl ot A=l vl
wet 488 o W u8e NS AAR Ao
Qe AT FHT AdoR 3 S2Folut Uy
Aghe] g go] Fom, YA R QIgh R Apile]
g 9ielo] o Aok olejat Al g B
FE ARl 97 fag B 4 glon, A2
ofelo] R o g} o) o]§-S F7hR ofofd
T leh E Azelel B A=, A, AAe o
2 1de] 18] o4 A7|Hem da¥i & Het
813% e, o] F AFFLYLE 2T FAEY o8
0] 37.9%E Aol AR 088 F7PL AR 1]
& 37kl GFE wHE oz =k

NPl 58 A 71E0R Hoke W, o7 H 89|
A AZe) S5 18709 ARE A S 5
% A% oY Felols gt W, o olg et
AY A5t Aol SHT Agle] AL 0w S
ey Aol A Aziael iy A Rletet A2 g 91e Y

-=- Visually impaired
—e— Severe
-+ Mild

x Control

12 18 24 30 36

Month (in units of 6 months)

Figure 4. On average, visually disabled people stayed in the hospital 3.5 days longer than non-disabled people (22 days vs. 18.5 days).
In particular, the average hospitalization period for the visually impaired patients increased from one year before the registration and,
after that, was consistently longer than that of the non-disabled. In analysis according to severity, the average length of hospitalization
was about 12 days longer for the severely visually impaired patients than for the patients with mild visual impairment (31.67 days vs.
20 days), and the increasing rate was much greater in the severely visually impaired patients.
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