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Purpose: To estimate the impact of a health information exchange (HIE) pilot project on ophthalmology department care.
Methods: Study sites included 4 ophthalmic clinics in three regions participating in the HIE pilot project (group A), and 12 clinics
with similar distances and numbers of patient referrals as group A but who were not participating in the HIE pilot project (group
B). The mean wait time, total medical costs, and ophthalmic examinations of referral patients were analyzed.

Results: The mean wait times were 8.4 + 8.0 days in group A, which included 83 patients, and 11.7 £ 15.4 days in group B, which
included 417 patients. The wait time was significantly shorter in group A (p = 0.005). Sensitivity analyses also indicated shorter
wait times in group A. In 247 patients in group B who were referred to tertiary referral hospitals automatically through the conven-
tional clinical cooperation center with group A, the wait times were 8.4 + 8.0 and 7.7 + 8.8 days, respectively, and the total cost
of medical care was 260.6 + 271.4 and 257.0 + 251.7 thousand Won, respectively. No differences in these factors were found be-
tween the groups (p = 0.503, 0.913, respectively). There were no significant differences in participation in the HIE pilot project re-
garding ophthalmic examinations conducted within 2 weeks since patient referral (p > 0.050 for all).

Conclusions: The HIE is advantageous because it results in shorter wait times to see an ophthalmologist, due to the automatic
referral method based on medical records. However, there are no benefits in reducing total costs of medical care or the number
of clinical examinations.
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1
| 5.1km, 5.0 km, 5.0 km, 5.2 km

G Clinics participating in HIE
{} Clinics not participating in HIE
[E] Tertiary medical institution
— Each same color means it is in same area
[] Distances (in km) from the clinics to the tertiary

Medical institution are indicated; Undrlined text
indicates the distances (in km) of clinics participating
in the HIE

12.4 km, 13.6 km, 16.3 km, 12.8 km
13.1 km, 13.0 km, 13.0 km, 15.4 km

Figure 1. Study design. Four clinics were selected for participation in HIE (experimental group). For the control group, three times
the number of HIE-participating clinics in the same districts were selected based on similar size (similar numbers of referral patients)
and similar distances from the tertiary medical institution. HIE = health information exchange.
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All patients referred by 4
HIE eye clinics to
Severance Hospital from
June 2016 to May 2017

All patients referred by 12
non-HIE eye clinics to
Severance Hospital from
June 2016 to May 2017

(n=172) (n = 553)
" Excluded: ) Excluded:
Age <20 & > 80 Age <20 & >80
(n=33) > (n=123)
Resident clinics Resident clinics
\_ (n=4) J (n=13)
Excluded: Patients
who did not agree to
HIE
\_ (n=252) ) Figure 2. Study subjects selection flow.
Study subjects were 83 patients from 4

Study subjects
83 patents form 4 HIE eye clinics
417 patients from 12 non-HIE eye clinics

HIE participating clinics and 417 pa-
tients from 12 non-HIE participating clinics.
HIE = health information exchange.

Table 1. Baseline demographics of study participants based on participation in HIE

HIE Non-HIE F val

(n = 83) (n = 417) p-vatue
Age (years) 552 +16.3 574 + 164 0.003 0.259
Gender (male) 27 (32.5) 160 (38.4) 0.385"
Waiting period (days) 8.4 + 8.0 11.7 £ 154 6.760 0.005"
Medical fee (1,000 won) 260.6 + 271.4 247.6 + 249.0 0.099 0.669°

Values are presented as mean + standard deviation or number (%) unless otherwise indicated.

HIE = health information exchange.
*Student r-test; 'Chi-square test.
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Table 2. Subgroup analysis of differences between HIE-participating and control patients

Subgroup HIE Non-HIE F p-value
Cornea 12 85
Age (years) 58.3 +20.4 593 +15.3 3.928 0.836"
Sex (male) 4 (33.3) 25 (29.4) 0.747"
Waiting period (days) 10.4 + 9.8 13.3 + 14,5 0.454 0.504"
Medical fee (1,000 won) 337.1 + 401.2 289.6 + 322.8 0.277 0.644"
Glaucoma 11 90
Age (years) 50.6 + 16.5 53.9 +18.2 1.274 0.566°
Sex (male) 4(36.4) 32 (35.6) >0.999"
Waiting period (days) 40 £25 12.6 + 20.7 3.672 0.176"
Medical fee (1,000 won) 229.7 + 202.4 231.0 +£198.5 0.304 0.983"
Strabismus 53 25
Age (years) 558 + 114 64.5 + 14.9 0.210 0.229°
Sex (male) 3 (60.0) 11 (44.0) 0.642°
Waiting period (days) 10.2 + 14.6 10.5 + 10.5 0.416 0.960"
Medical fee (1,000 won) 187.2 + 57.0 343.7 + 421.2 2.050 0.420"
Oculoplastic 10 73
Age (years) 50.4 + 18.0 57.1 £153 1.721 0.205°
Sex (male) 3(30.0) 25 (34.2) >0.999"
Waiting period (days) 5.6 £3.5 9.7 +£9.38 4.762 0.014°
Medical fee (1,000 won) 235.7 £ 1453 231.8 +212.3 0.257 0.954"
Retina 45 144
Age (years) 56.4 + 15.4 574 +£16.2 0.882 0.740"
Sex (male) 13 (28.9) 67 (46.5) 0.040"
Waiting period (days) 94 +79 11.3 + 15.1 2.748 0.416°
Medical fee (1,000 won) 261.4 + 283.7 224.5 + 196.7 1.409 0.328"

Values are presented as mean + standard deviation or number (%) unless otherwise indicated.

HIE = health information exchange.
"Student 7-test; TChi—square test.

Table 3. Comparison of patient characteristics of HIE-participating and non-HIE participating patients who were automatically re-

ferred through the conventional clinical cooperation center

HIE Non-HIE F val
(n= 83) (n= 247) p-vatue
Age (years) 552 +£16.3 56.4 + 16.8 0.050 0.573"
Sex (male) 27 (32.5) 101 (40.9) 0.194
Waiting period (days) 8.4 + 8.0 7.7 + 8.8 0.733 0.503"
Medical fee (1,000 won) 260.6 + 271.4 257.0 + 251.7 <0.001 0.913"

Values are presented as mean + standard deviation or number (%) unless otherwise indicated.

HIE = health information exchange.
*Student r-test; 'Chi-square test.
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Table 4. Comparison of diagnostic tests conducted within 2 weeks after the first visit to tertiary medical institution according to par-

ticipation in HIE

HIE Non-HIE

(n = 83) (n = 417) p-value
Automated perimetry# 19 (22.9) 98 (23.5) >0.999
Fundus photographyT 68 (81.9) 349 (83.9) 0.747
Slit lamp anterior segment photography" 6(7.2) 53 (12.7) 0.193
Optical coherence tomographyT 53 (63.9) 270 (64.7) 0.900
Fundus angiography (FAG, ICGA)' 12 (14.5) 48 (11.5) 0.277
Specular microscopeT 22 (26.5) 135 (32.4) 0.365
Corneal topography’ 1(1.2) 92.2) >0.999
Ocular surface interferometer’ 9 (10.8) 62 (14.9) 0.393
Electrophysiology test 2(2.4) 2(0.5) 0.130
Ocular ultrasonography 2(2.4) 3(0.7) 0.194
Hess screen 224 13 (3.1) >0.999
Radiology exam (CT, MRI) 2(2.4) 13 (3.1) >0.999

Values are presented as number (%).

HIE = health information exchange; FAG = fluorescein angiography; ICGA =

MRI = magnetic resonance imaging.
*Chi-square test; "Tests that can be examined at the eye clinic.

indocyanine green angiography; CT = computed tomography;

Table 5. Comparison of diagnostic tests conducted following referral to tertiary medical institution according to participation in HIE.
Only patients who were treated at our hospital within 2 weeks after the referral were selected

HIE Non-HIE

(n = 66) (n = 314) p-value
Automated perimetery* 15 (22.7) 72 (22.9) >0.999
Fundus photographyT 53 (80.3) 264 (84.1) 0.468
Slit lamp biomicroscope photography’ 5(7.6) 39 (12..4) 0.396
Optical coherence tomographyT 39 (59.1) 200 (63.7) 0.487
Fundus angiography (FAG, ICGA)' 8 (12.1) 37 (11.8) >0.999
Specular microscopeT 20 (30.3) 101 (32.2) 0.885
Corneal topography’ 1(1.5) 9(2.9 >0.999
Ocular surface interferometer’ 8(12.1) 46 (14.6) 0.700
Electrophysiology test 1(1.5) 1(0.3) 0.318
Ocular ultrasonography 2 (3.0 3(1.0) >0.999
Hess screen 2 (3.0 12 (3.8) >0.999
Radiology exam (CT, MRI) 2 (3.0) 11 (3.5) >0.999

Values are presented as number (%).

HIE = health information exchange; FAG = fluorescein angiography; ICGA =

MRI = magnetic resonance imaging.
*Chi-square test; "Tests that can be examined at the eye clinic.

indocyanine green angiography; CT = computed tomography;
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