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ABSTRACT

Objective: This study analyzed the national claims data of veterans to generate scientific evidence of the trends and
appropriateness of their drug utilization in an outpatient setting. Methods: The claims data were provided by the Health Insurance
Review & Assessment (HIRA). Through sampling and matching data, we selected two comparable groups; Veterans vs, National
Health Insurance (NHI) patients and Veterans vs, Medical Aid (MAID) patients, Drug use and costs were compared between groups
by using multivariate gamma regression models to account for the skewed distribution, and therapeutic duplication was analyzed by
using multivariate logistic regression models. Results: In equivalent conditions, veteran patients made fewer visits to medical
institutions (0,88 vs, 1), had 1,86 times more drug use, and paid 1,4 times more drug costs than NHI patients (p{0.05); similarly,
veteran patients made fewer visits to medical institutions (0,96 vs, 1), had 1.11 times more drug use, and paid 0,95 times less drug
costs than MAID patients (p¢0.05). The risk of therapeutic duplication was 1.7 times higher (OR=1.657) in veteran patients than in
NHI patients and 1.3 times higher (OR=1,311) than in MAID patients (p{0.0001). Conclusion: Similar patterns of drug use were found
in veteran patients and MAID patients, There were greater concerns about the drug use behavior in veteran patients, with longer
prescribing days and a higher rate of therapeutic duplication, than in MAID patients, Efforts should be made to measure if any

inefficiency exists in veterans’ drug use behavior,
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Fig. 1. Study design and identification of the target population
®NHI= National Heal Insurance; “MAID=Medical Aid
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Table 1. Summary of patient demographics
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Veteran patients NHI® patients

Veteran patients MAID® patients

Variable (N=9,141) (N=9,141) P YAV Nsi0,039) (N=10039) P value
Age meantSD® 63.4+143 63.4+14.3 0.7591 64.8+14.4 64.9+14.4 0.4151
Age group, 18~39 962 (10.5) 941 (10.3) <0.0001 941 (9.4) 910 (9.1) <0.0001
n (%) 40~49 645 (7.1) 653 (7.1) 654 (6.5) 652 (6.5)
50~59 901 (9.9) 898 (9.8) 918 (9.1) 942 (9.4)
60~69 3,598 (39.4) 3,317 (36.3) 3,626 (36.1) 3,265 (32.5)
70~79 2,177 (23.8) 2,460 (26.9) 2,543 (25.3) 2,909 (29.0)
80 and older 858 (9.4) 872 (9.5) 1,357 (13.5) 1,361 (13.6)
Elixhauser score mean+SD® 2.75+2.08 2.75£2.08 1 3.2942.42 3.2942.42 1
Elixhauser score 0 1,169 (12.8) 1,169 (12.8) 1 1,144 (11.4) 1,144 (11.4) 1
group, n (%) 1 1,745 (19.1) 1,745 (19.1) 1,568 (15.6) 1,568 (15.6)
2 1,812 (19.8) 1,812 (19.8) 1,607 (16.0) 1,607 (16.0)
3 1,543 (16.9) 1,543 (16.9) 1,547 (15.4) 1,547 (15.4)
4 1,140 (12.5) 1,140 (12.5) 1,305 (13.0) 1,305 (13.0)
5 738 (8.1) 738 (8.1) 1,039 (10.3) 1,039 (10.3)
6 and more 994 (10.9) 994 (10.9) 1,829 (18.2) 1,829 (18.2)
Number of operations mean+SD® 1.4740.85 1.24+0.74 0.0042 0.90+1.50 0.90+1.59 0.4123
Number of operations, 0 5,326 (58.3) 5,408 (59.2)  <0.0001 5,710 (56.9) 5,738 (57.2) 0.0218
n (%) 1 1,942 (21.2) 2,157 (23.6) 2,120 (21.1) 2,233 (22.2)
2 and more 1,873 (20.5) 1,576 (17.2) 2,209 (22.0) 2,068 (20.6)
Region, n (%) Seoul 1,874 (20.5) 1,874 (20.5) 1 1,893 (18.9) 1,893 (18.9) 1
Six metropolitan cities 2,461 (26.9) 2,461 (26.9) 2,850 (28.4) 2,850 (28.4)
Ten provinces 4,806 (52.6) 4,806 (52.6) 5,296 (52.8) 5,296 (52.8)
Year, n (%) 2014 4,641 (50.8) 4,641 (50.8) 1 5,007 (49.9) 5,007 (49.9) 1
2015 4,500 (49.2) 4,500 (49.2) 5,032 (50.1) 5,032 (50.1)

*NHI = National Health Insurance; °MAID = Medical Aid; *SD = standard deviation
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Table 2. Comparison of drug utilization and costs between Veteran and National Health Insurance patients

3%t 444 B2k /111

Outcome variable

Veteran patients

NHI® patients

Multivariate gamma regression®

b

(N=9,141) (N=9,141) (95% CI") p value
Annual number of medical mean+SDY 3.72£2.36 4.29+2.71
institutions visited by a patient median (Q1, Q3) 3 (2, 5) 4(2, 6) 0883 (0.867. 0.898)  <0.0001
Annual number of prescriptions per +SDY 22.44+21.31 20.13£21.32
dont prescriptions per mean 1153 (1.130, 1.177)  <0.000]
patien median (Q1, Q3) 17 (9, 29) 15 (7, 26)
Annual amount of drugs +SpY 4,203+8,844 2,28516,967
) oes meants 1860 (1.813, 1.908) <0.0001
prescribed per patient, unit median (Q1, Q3) 2541 (1,016, 5,115) 1,517 (563.5, 3,017)
Annual total prescribing mean+SD 1,793%1,612 1,204%1,134 1568 (1529, 1.607) 0.000]
. . . s <0.
days per patient median (Q1, Q3) 1,431 (466, 2,678) 923 (226, 1,856)
Number of drug items per +SDP 3.80£1.35 3.78+1.28
i ¢ b mean 1006 (0.996, 1.015)  0.2486
prescription median (Q1, Q3) 3.63 (2.98, 4.42) 3.68 (3, 4.49)
Prescribing days per dru +SDH 23.31£17.85 18.65£18.38
9 days per dug mean:s 1285 (1.258, 1.312) <0.0001
median (Q1, Q3) 19.94 (9.81, 31.22) 14.13 (5.55, 24.75)
Daily amount of drugs +SDH 2.84+6.81 2.51%6.76
Y« e mean:s 1128 (1.108, 1.149)  <0.000]
prescribed per drug, unit median (Q1, Q3) 2 (1.52, 2.8¢) 1.85 (1.37, 2.68)
Drug costs per patient, mean+SDY 857,517+1,221,989 686,756+1,127,849
Korean Won dian (Q1. Q3 536,767 423,662 1.399  (1.358, 1.440) <0.0001
median (Q1. Q3) - 1e5 513 1112257) (113,025, 916,073
Daily costs per drug per +SDH 564%1,158 644+1,436
fy e P Wg P mean:s 0870 (0.852, 0.888) <0.000]
patient, Korean won median (Q1, Q3) 448 (294, 607) 474 (623, 366)

*NHI = National Health Insurance

°Controlled by age, Elixhauser comorbidity index, location, year, number of operations

"Cl = confidence interval
“SD = standard deviation
AQ1 = 1st-quantile; Q3 = 3rd-quantile

AUnit = A unigue unit for each pharmaceutical product is designated in the Korean pharmaceutical reimbursement list and generally defined
depending on the formulation of the product, for example, 1 tablet, 1 capsule, 1 pack, 1ml, 1 ampule, 1g, and so forth.
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Table 3. Comparison of drug utilization and costs between Veteran and Medical Aid patients

Outcome variable

Veteran patients

MAID® patients

Multivariate gamma regression®

(N:]0,039) (N:]0,039) eB (95% C|l) P value
Annual number of medical meantSDY 3.79+2.43 4,05+2.78
institutions visited by a patient medion (Q1, Q3) 3 (2, 5) 3 (2 5) 0957 (0.941, 0.973)  <0.0001
Annual number of prescriptions per +SDY 24.84+23.50 26.33+26.51
o prescriplions p mean 0931 (0913, 0.951)  <0.000]
patien median (Q1, Q3) 19 (10, 32) 19 (10, 35)
Annual amount of drugs +SD™ 4,925+9,133 4,074%10,409
) o meants 1114 (1084, 1.144)  <0.0001
prescribed per patient, unit median (Q1, Q3) 3,031 (1,199, 6047) 2,553 (914.5, 5,082)
Annual total prescribing days per meanzSD 2,035%1,772 1,700£1,531
tient ) 1.118 (1.091, 1.14¢6) <0.0001
patien median (Q1, Q3) 1,653 (580, 3,040) 1,366 (411, 2,555)
Number of drug items per +SDY 3.87+1.40 4,16%1.58
ey 9 b mean 0930 (0922, 0.939) <0.000]
prescription median (Q1, Q3) 3.67 (3, 4.50) 4.0 (3.14, 4.89)
Prescribing days per dru +SDH 23.56+17.26 18.01£15.25
g days per dug means 1279 (1.255, 1.304) <0.0001
median (Q1, Q3) 20.53 (10.78, 31.37) 14.88 (7.17, 24.20)
Daily amount of drugs prescribed +SDY 2.84%6.51 2.87£10.34
Y L orabes P meants 0987 (0969, 1.005)  0.1664
per drug, unit median (Q1, Q3)  2.02 (1.54, 2.88) 2.04 (1.55, 2.81)
Drug costs per patient, Korean mean+SDP 972,625+1,319,681 987,390+2,922,084
Won medion (@1, Q3| 624,832 (216,524, 629,001 (186,600, 0951 (0.924, 0.979)  0.0007
! 1,271,422) 1,335,926)
Daily costs per drug per patient, +SDY 562+1,120 808+7,385
" 4 W per drug perp means 0738 (0.721, 0.755)  <0.000]
orean Won median (Q1, Q3) 446 (289, 606) 492 (373, 643)

*MAID = Medical Aid

°Controlled by age, Elixnauser comorbidity index, location, year, number of operations

"Cl = confidence interval
“SD = standard deviation

AQ1 = 1st-quantile; Q3 = 3rd-quantile

AUnit = A unique unit for each pharmaceutical product is designated in the Korean pharmaceutical reimbursement list and generally defined
depending on the formulation of the product, for example, 1 tablet, 1 capsule, 1 pack, 1ml, 1 ampule, 1g, and so forth.
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Table 4. Comparison of therapeutic duplication between veteran and National Health Insurance or Medical Aid patients, and logis-

tic regression® results

Patients in therapeutic duplication

Group N N dlusied OR® (95% CR)  p value p value of HLH c statistics
NHI4 patients 9,141 4,336 (47) ®*
Veteran patients 9,141 5,242 (57) 1.657 (1.551-1.770) <0.0001 <0.0001 0.761
MAID# patients 10,039 5,686 (57) ®*
Veteran patients 10,039 6,151 (61) 1.311 (1.230-1.397) <0.0001 0.636 0.760

*Controlled by age, Elixnauser comorbidity index, location, year, number of operations, number of drug items per prescription

°OR = odds ratio
"Cl = confidence interval

"HL = Hosmer and Lemeshow Goodness-of-Fit

ANHI = National Health Insurance
AMAID = Medical Aid
*® = reference group
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Table 5. Factors influencing total utilization in outpatient prescribing for veterans

Veterans compared to NHI®

Veterans compared to

patients (%) MAID® patients (%)
Annual amount of drugs prescribed per patient 186 1M
Annual number of prescriptions per patient 115 93
Number of drug items per prescription 101 93
Annual total prescribing days per patient 157 112
Daily amount of drugs prescribed per drug 113 99

*NHI = National Health Insurance; °MAID = Medical Aid
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Appendix 1. Top 10 frequently duplicated drug classes by patient group

Veteran patients (n=327,068) NHI® patients (n=1,037,460) MAID® patients (n=30,333)
ATC 5level Patients in ATC 5evel Patients in ATC 5level Patients in

therapeutic therapeutic therapeutic
drug class drug class drug class

duplication, n (%) duplication, n (%) duplication, n (%)

Platelet aggregation

Platelet aggregation Platelet aggregation

inhibitors excl. heparin 90,084 (28%) inhibitors excl. heparin 46850 (5%) inhioitors .excl. 3097 (10%)
heparin
5 HMG C.:OA .reduc’rose 48,598 (15%) HMG C;oA .reduc’rose 34978 (3%) Benzo.dloz.epme 2848 (9%)
inhibitors inhibitors derivatives
3 H2weceptor antagonists 42,844 (13%) Dihydropyridine 29,643 (3%) H2-receptor 2,604 (9%)
derivatives antagonists
4 O-adrenoreceptor 41,792 (13%) Angiotensin It 23,432 (2%) Propulsives 2,420 (8%)
antagonists antagonists, plain
Other drugs for peptic ulcer Other drugs for peptic ulcer
5 and gastro-oesophageal 34,174 (10%) and gastro-oesophageal 22,736 (2%) HMG C.:O'A.\ r.educ’rose 1,925 (6%)
- ) inhibitors
reflux disease reflux disease
Other drugs for
6 Dlhydropy_/rldlne 33,892 (10%) H2—recepfor 21,994 (2%) pepftic ulcer and 1,851 (6%)
derivatives antagonists gastro-oesophageal
reflux disease
7 Angiotensin I 32,745 (10%) Propulsives 21,312 (2%) Dihycropyricine 1,522 (5%)
antagonists, plain derivatives
Angiotensin Il antagonists a-adrenorecentor
8 Propulsives 30,073 (9%) and calcium channel 20,547 (2%) . P 1,454 (5%)
antagonists
blockers
9 Profon pump inhibitors 27,247 (8%) Biguanides 16811 (2%) Profon pump 1,244 (4%)
inhibitors
10 Biguanides 23,194 (7%) o-adrenoreceptor 16,583 (2%) Angiotensin I 1,215 (4%)

antagonists antagonists, plain

*NHI = National Health Insurance; °MAID = Medical Aid





