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ORIGINAL ARTICLE

The Effect of a Clinic Based Incentive Program on Medication Adherence
among Patients with Hypertension or Diabetes Mellitus in Incheon

Won Cheong', Jun Yim', Dae-kyu Oh’, Jeong-Soo Im', Kwang Pil Ko', le Byung Park?

Departments of 'Preventive Medicine and ?Internal Medicine, Gachon University of Medicine and Science, Incheon, Korea

Background: This study was conducted to evaluate the factors affecting adherence in patients with hypertension and type 2 diabe-
tes mellitus before and after a clinic based patient incentive program in Incheon.

Methods: An observational follow-up study was done for 28,355 patients in one registered group and 245,598 patients in a non-reg-
istered group from March 16th 2009 to December 31th 2010 in Incheon. The registration, mandatory laboratory tests and number of
clinic visits were collected by merging the Incheon Chronic Disease Management System data and the National Health Insurance
Corporation (NHIC) data. As a measure of patient adherence, we used a variable of prescription days from the NHIC and defined
above 80% of average prescription days as an appropriate patient adherence. Repeated measures analysis of variance and logistic
regression were used to analyze the differences in patient adherence and factors affecting adherence.

Results: The changes in prescription days for the registered group are larger than for the non-registered group. In the logistic regres-
sion model, including the variables with sex, age, income status and number of clinic visits, the registered group exhibited a higher
Odds ratio in the patient adherence.

Conclusion: This study revealed the association between registration and appropriate patient adherence in patients with hyperten-
sion or type 2 diabetes mellitus.

Keywords: Hypertension; Type 2 diabetes mellitus; Adherence; Registration
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166,772 hypertension patients
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= =

Analysis

-Comparison of adherence rates using repeated measured analysis of variance & chi-square
-Calculation of odds ratios using logistic regression

Figure 1. Research design for analysing the effect of a clinic based incentive program on medication adherence among patients with hyperten-

sion or diabetes mellitus in Incheon.
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Table 1. Baseline characteristics of registered group and non-regis-
tered group

Characteristic Registered group  Non-registrated group ~ p-value™
Total 28,355(100.00) 245,598 (100.00)
Disease <0.0001
Hypertension 16,821 (59.3) 149,951 (61.06)
Diabetes 3,.806(13.4) 34,033 (13.86)
Hypertension & diabetes 7,728(27.3) 61,614 (25.09)
Sex <0.0001
Men 12,642 (44.6) 114,445 (46.60)
Women 15,713 (55.4) 131,153 (53.40)
Age groups (yr) <0.0001
<30 39(0.1) 445(0.2)
30-39 445(1.6) 4,135(1.7)
4049 3,29 (11.6) 26,259(10.7)
50-59 8,791(31.0) 68,687 (27.9)
60-69 7,142(27.3) 63,062 (25.7)
70-79 6,024(21.3) 56,974 (23.2)
>80 2,018(7.1) 26,036 (10.6)
Income status (%) 0.0004
<20 2,686(9.5) 21,863(8.9)
21-40 3,656 (12.6) 30,374 (12.4)
4160 5,253 (18.5) 46,033(18.7)
61-80 7428(26.2) 63,215(25.7)
>80 9423(332) 84,113(34.3)

Values are presented as number (%).
*From chi-square.
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Table 2. The comparison of prescription days for one year between
registered group and non-registered group before and after a clinic
based patient incentive program

Hypertension ~ Diabetes  Hypertension &

(day)* (day)" diabetes (day)'
Registered group Before 263.29 24463 281.90
After 31056 291.98 316.83
Changes +47.27 +47.35 +34.93
Non-registrated group  Before 266.31 251.16 296.12
After 275.80 261.01 296.32
Changes +9.49 +9.85 +0.20

pvalue from repeated measured analysis of variance.

*Hypertension (p-value): group <0.00001, time <0.0001, groupxtime <0.0001. "Diabe-
tes (pvalue): group <0.0001, time <0.0001, groupxtime <0.0001. *Hypertension & di-
abetes (pvalue): group <0.0001, time <0.0001, groupxtime <0.0001.

Table 3. The comparison of appropriate patient (=290 days) adher-
ence between registered group and non-registered group before
and after a clinic based patient incentive program

o ) Hypertension &
Hypertension Diabetes’ y[:jiabetes‘
Registered group Before 9,507 (56.5)  1,819(47.8) 4817(62.3)
After 12,207 (726)  2403(63.1)  5623(72.8)
Non-registrated group Before 83,722 (559) 16,522(48.6)  40,090(65.1)
After 87,762 (585) 17,324(509)  39,537(64.2)

Values are presented as number (%). pvalue from chi-square.
*Hypertension (pvalug): <0.0001. Diabetes (p-value): <0.0001. *Hypertension & diabe-
tes (pvalue): <0.0001.
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Table 4. The comparison of number of clinic visits between regis-
tered group and non-registered group before and after a clinic
based patient incentive program

NHFAN ABEJEA T ASA B VA= FF » & 2

Table 6. Adjusted ORs and their 95% Cl of factors affecting patient
adherence for one year at the time of registration from logjistic re-
gression

Hypertension Diabetes  Hypertension &

(no.J* (no.)\ diabetes (no.J*
Registered group Before 2.80 2.95 3.02
After 268 285 2.83
Changes 012 0.10 0.14
Non-registered group  Before 3.02 319 338
After 2.98 319 334
Changes 0.04 0.00 0.04

pvalue from repeated measured analysis of variance.

*Hypertension (pvalue): group <0.0001, time <0.0001, groupxtime <0.0001. 'Diabe-
tes (pvaluel: group <0.0001, time < 0.07405, groupxtime <0.0045. *Hypertension & di-
abetes (p-value): group <0.0001, time <0.0001, groupxtime <0.0001.

Table 5. The comparison of mandatory laboratory test between reg-
istered group and non-registered group before and after a clinic
based patient incentive program

o ) Hypertension &

Hypertension Diabetes’ priabetes‘
Registered group Before 8596(50.9)  2,784(729)  5620(72.5)
After 9,961(59.0) 2992(783)  6,272(80.9)
Non-registered group  Before 72608 (48.3) 22473(659) 43969(71.2)
After 76,006 (506) 23529(69.0) 45902 (74.3)

Vialues are presented as number (%). p-value from chi-square.
*Hypertension (p-value): <0.0001. Diabetes (p-value): <0.0001. *Hypertension & diabe-
tes (pvalue): <0.0001.
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OR (95% Cl)
Hypertension Diabetes Hyp;ratggtsel(;n &
Registration® No 1 1 1
Yes 1.797(1.734-1.862) 1.591 (1.483-1.707) 1.413(1.340-1.491)
No. of clinic visits" >4 1 1 1

3 1.128(1.099-1.158) 1.105(1.043-1.163) 1.221(1.169-1.276)

2 1528(1.493-1593) 1.278(1.217-1.343) 1.566 (1.504-1.629)

1 1595(1.180-2.156) 1.325(0.717-2.448) 1.098(0.727-1.717)
OR, odds ratio; Cl, confidence interval.

*Adjusted for sex, age, income status, number of clinic visits and mandatory laboratory
test. 'Adjusted for sex, age, income status, mandatory laboratory test and registration.
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