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Purpose: To analyze changes in the incidences of chronic and traumatic diseases before and after registration as visually
disabled.

Methods: The incidence and risk of chronic and traumatic diseases were compared between patients registered as visually dis-
abled from 2005 to 2013 and a control group, selected through 1:1 propensity score matching for age, sex, premium quantile,
and residential area distribution. Data from the National Health Insurance Service were used and the observation period was set
from 2 years before to 5 years after the time of registration as visually disabled. The incidences (%) of chronic and traumatic dis-
eases at the point of interest were determined as the mean values according to year of registration, and the risk was measured
by conditional logistic regression analysis.

Results: 131,434 visually disabled patients and the same number of non-visually impaired controls were included. The incidences
of chronic disease and fall-related injury were higher in the visually disabled group before registration, but gradually decreased and
became similar to the control group after registration. In addition, the risk of developing chronic diseases was higher in the visually
disabled group until 2 years after registration, while the risk of fall-related injury remained consistently higher in the visually disabled
group during the observation period. The incidence and risk of hip fracture in the visually disabled group increased gradually from
approximately 1 year before registration and remained consistently higher than in the control group.

Conclusions: People with visual disability have higher incidences of chronic diseases than do non-visually impaired people and
are at greater risk of traumatic injuries, such as hip fractures or falls. There is a need to establish community infrastructure and
expand welfare services for the prevention and early treatment of comorbidities, both for patients with registered visual dis-
abilities and for patients who have not yet registered.
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Table 1. Baseline characteristics of visually disabled group and
1:1 matched control group

Variable After PSM (n = 131,434)
Sex
Male 71,508 (-54.4)
Female 59,926 (-45.6)
Age (years)*
18-29 3,758 (-2.9)
30-39 8,510 (-6.5)
40-49 13,980 (-10.6)
50-59 22,744 (-17.3)
60-69 27,016 (-20.6)
70-79 33,381 (-25.4)
80< 22,045 (-16.8)
Insurance premium quantile
Medicare 11,398 (-8.7)
1-5 25,704 (-19.6)
6-10 25,882 (-19.7)
11-15 30,460 (-23.2)
16-20 37,990 (-28.9)

Residential area
Metropolitan (Seoul)
Large city
Others

23,624 (-18.0)
33,007 (-25.1)
74,803 (-56.9)

Values are presented as number (%).

PSM = propensity score matching.

"The visually disabled group is based on the first registration year
and the control group is based on the year of birth.
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Healthcare utilization claims data from 2005 to 2013
(n =312,484)

\ 4

\ 4

Patients mainly registered as visually disabled;
first disability registration date was after 2005
(n =138,452)

Age, sex-matched stratified random
sampling at 1:10 ratio
(n = 3,124,840)

Date of first disability registration is earlier than
the year of eligibility for the visually disabled <
(n=1,225)

Insurance premium quintile and residental area
were missed in the first disability registration year |«
(n=2,547)

Age under 18
(n =3,246)

\4

Quanification data were missed in 2013
(n=2,547)

\ 4

Age under 18
(n=31,407)

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. Changes in incidence and odds ratios (ORs) of chronic diseases before and after registration as visually disabled. Prior to
registration, the incidence and ORs of (A) hypertension (HTN) in the visually disabled group were higher but decreased after regis-
tration and changed similarly to those of the control group. The incidence and ORs of each of (B) diabetes mellitus (DM) and (C)
dyslipidemia changed similarly. CI = confidence interval.
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Figure 3. Changes in odds ratios (ORs) of chronic diseases according to the severity of visual disability. In both patients with mild
and severe disability, the ORs of chronic diseases gradually increased from 2 years before the time of registration for disability, and
then gradually decreased after registration. (A) In hypertension (HTN), ORs were higher in patients with severe disability, even after
registration. There was no difference according to the degree of disability in (B) diabetes mellitus (DM) 3 years after registration and
(C) dyslipidemia 9 months after registration. CI = confidence interval.
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Figure 4. Changes in incidence and odds ratios (ORs) of hip fracture and fall related injury before and after registration as visually
disabled. (A) The incidence of hip fracture in the visually disabled increased from one year before registration and were consistently
higher than those for the non-disabled. (B) Fall related injury was more common in the visually disabled before registration, but after
that, the incidence decreased similarly to those of the non-disabled. CI = confidence interval.
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Appendix Table 1. Classification of visual disability

Class

Condition

1

2

3-1
3-2
4-1
4-2
5-1
52

Individuals who in the better eye has a best corrected visual acuity of 0.02 or less
Individuals who in the better eye has a best corrected visual acuity of 0.04 or less
Individuals who in the better eye has a best corrected visual acuity of 0.06 or less
Individuals who in each eye has a visual field of 5 degrees or less

Individuals who in the better eye has a best corrected visual acuity of 0.1 or less
Individuals who in each eye has a visual field of 10 degrees or less

Individuals who in the better eye has a best corrected visual acuity of 0.2 or less
Individuals who in both eyes have a visual field of hemianopsia or less
Individuals who in the worse eye has a best corrected visual acuity of 0.02 or less
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Appendix Table 2. Disease and surgery codes for chronic metabolic and traumatic diseases

Morbidities Disease codes and surgery codes’
Chronic
Diabetes mellitus Ell, E12, E13, E14
Hypertension 110, 111, 112, 113, 115
Dyslipidemia E78
Traumatic
Hip fracture $72.0, $72.1 (N06017, N0991", NO711, N0O715")
Fall-related fracture or dislocation
Head S00, S01, S02, S03, S06, S07, S09
Neck S12, S13.1
Clavicle/upper or lower limb/elbow/wrist T10, S42, S43.0, S43.1, S43.2, S43.3, S52, S53.0, S53.1, S62, S63.0, S63.1, S63.2
Hip/femur/femoral/patella/lower leg/foot T12, S72, S73.0, S82, S83.0, S83.1, S92, S93.0, S93.1
Thoracic S22, S23.1
Lumbar S32, S33.1
Multiple region TO02, TO3, T14.2, T14.3
Unspecified region TO8

*Korean Standard Classification of Diseases (KCD)-7 codes; "International Classification of Diseases (ICD)-10 codes for hip fracture-related
procedure/operation.
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Supplementary Figure 1. Number of newly registered visually disabled patients by severity.
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