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Effects of Outpatient Continuity of Primary Care on Hospitalization in Patients
with Diabetes Mellitus: Focused on New Patients in 2012

Yang-jun Shin', Kyung-sook Woo', Young-jeon Shin*?

'Institute for Health and Society, Hanyang University; “Department of Preventive Medicine, Hanyang University College of Medicine, Seoul, Korea

Background: The most important thing to strengthen primary care is to prove that the continuity of primary care is an essential area
for good health outcomes. The purpose of this study is to analyze the effect of outpatient continuity of primary care on the
hospitalization experience of diabetes mellitus in new diabetic patients.

Methods: Using the Korean National Health Insurance Service national sample cohort (NHIS-NSC 2011-2015) data, 3,391 new diabetic
patients in 2012 were selected for the study. Multiple logistic regression was performed to investigate the effect of outpatient
continuity of primary care on hospitalization in new diabetic patients.

Results: The outpatient continuity of primary care in new diabetic patients was measured by the continuity of care index, which
showed that 69.4% (n=2,352) were high level and 30.6% (n=1,039) were low level, Patients who had high continuity of primary care
at the early stage of diabetes diagnosis showed 3.49 times more likely to maintain high continuity of primary care in the second year
(95% confidence interval [Cl], 2.72-4.49). Patients with low continuity of primary care for 2 years from the initial diagnosis of
diabetes were 2.56 times more likely to be hospitalized due to diabetes than those who did not (95% Cl, 1.55-4.25).

Conclusion: This study identified the need for policies to increase the continuity of primary care for new diabetic patients and could
contribute to lowering the admission rate of diabetic patients if the policy for this would work effectively.
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Table 1. Baseline characteristics of the study sample

Table 1. Continued

Characteristic Total Male Female
Sex
Male 1,801 (53.1)
Female 1,590 (46.9)
Age (yr)
20-44 432 (127) 312 (173) 120 (7.6)
45-54 815 (240) 525 (292) 290 (18.2)
5564 974 (287) 520 (289) 454 (28.6)
65-79 1,008 (31.2) 414 (23.0) 644 (40.5)
>80 112 (3.3) 30 (1.7) 82 (5.2)
Mean 59.1+12.1 56.2+11.7 62.4+11.8
Residential area
Metropolitan area 1522 (449) 826 (459 696 (43.8)
City area 1431 (42.2) 763 (424) 668 (42.0)
Rural area 438 (129 212 (11.8) 226 (14.2)
Income level
Quintile 0 167 (4.9) 63 (3.5) 104 (6.5)
Quintile 1 509 (15.0) 259 (144) 250 (15.7)
Quintile 2 464 (137) 246 (137) 218 (13.7)
Quintile 3 600 (17.7) 309 (17.2) 291 (18.3)
Quintile 4 723 (21.3) 407 (226) 316 (19.9)
Quintile 5 928 (27.4) 517 (287) 411 (25.9)
Health insurance type
Self-employed national health 1,168 (34.4) 657 (36.5) 511 (32.1)
insurance
Employee national health 2,066 (60.9) 1,087 (60.4) 979 (61.6)
insurance
Medical aid 157 (4.6) 57 (3.2) 100 (6.3)
Registered disability
Yes 71 (109 189 (105 182 (11.5)
No 3020 (89.1) 1,612 (895) 1,408 (83.6)
Hospitalization experience due to
diabetes mellitus in 1st-2nd year
Yes 147 (4.3) 73 (4.9) 74 (4.7)
No 3244 (%.7) 1,728 (9%6.0) 1,516 (95.4)
Comorbidity
Hypertension
Yes 1,718 (50.7) 866 (48.1) 852 (53.6)
No 1673 (49.3) 935 (51.9) 738 (46.4)
Heart disease
Yes 64 (1.9 31 (1.7) 33 (21)
No 3327 (98.1) 1,770 (98.3) 1,557 (97.9)
Stroke
Yes 22 (0.7) 9 (05) 13 (0.8)
No 3369 (994) 1,792 (995) 1,577 (99.2)
Renal disease
Yes 20 (0.6) 7 (0.4) 13 (0.8)
No 3371 (994) 1,79 (996) 1,577 (99.2)

266  https://kshpa.jams.or.kr/co/main/jmMain.kei

(Continued to the next stage)

Characteristic Total Male Female
Comorbidity score
0 1543 (455) 868 (48.2) 675 (42.5)
1 1,728 (51.0) 880 (48.9) 848 (53.3)
>2 120 (35) 53 (2.9) 67 (4.2)
Mean of ambulatory visits per year
4-5 449 (132) 237 (132) 212 (13.3)
6-7 439 (13.0) 257 (143) 182 (11.5)
8-10 644 (1900 354 (197) 29 (182)
11-17 1133 (334) 587 (326) 546 (34.3)
>18 726 (214) 366 (203) 360 (22.6)
Mean 9.3:6.3 92469 95456
Mean of drug prescription days per
year
<180 1,207 (35.6) 620 (34.4) 587 (36.9)
180-269 614 (18.1) 340 (189) 274 (17.2)
270-359 952 (28.1) 530 (294) 422 (26.5)
>360 618 (182) 311 (17.3) 307 (19.3)
Mean 2299+1218 23181191 227.9+124.7
No. of 1st-2nd year visit providers
1 1,828 (63.9) 1,016 (56.4) 812 (51.1)
2 1,054 (31.1) 527 (293) 527 (33.1)
3 363 (10.7) 174 (9.7) 189 (11.9)
>4 146 (4.3) 84 (4.7) 62 (39)
Mean 1.740.9 1.7£1.0 1.7+0.9
Change of COC index in 1st-2nd year
HH 1791 (52.8) 981 (545 810 (50.9)
-H 582 (17.2) 291 (162) 291 (18.3)
HA 631 (186) 343 (1900 288 (18.1)
L 387 (11.4) 186 (103) 201 (12.6)
Total 3,391 (100.0) 1,801 (100.0) 1,590 (100.0)

Values are presented as number (%) or meanzstandard deviation. 1st year, 1 year from
the date of the first diagnosis of diabetes mellitus; 2nd year, 1 year from the day after
the end of 1st year; 3rd year, 1 year from the day after the end of 2nd year.

COC, continuity of care; H, high COC; L, low COC.
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Table 2. Outpatient continuity of primary care of the study sample

Variable ngrtén?:geff t or Fvalue
Total 0.82+0.24
Sex'
Male 0.83+0.24 174
Female 0.82+0.24
Age (y)T
20-44 0.78+0.27 543"
45-54 0.84+0.23
5564 0.83+0.23
65-79 0.82+0.24
>80 0.79:0.24
Residential area’
Metropolitan area 0.82+0.24 0.69
City area 0.83:0.24
Rural area 0.81+0.25

(Continued to the next stage)
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Table 2. Continued

Continuity of

Variable . ¢ or Fvalue
care index
Income level ™
Quintile 0 081:0.25 543"
Quintile 1 0.83:0.24
Quintile 2 0.81:0.24
Quintile 3 0.82+0.25
Quintile 4 0.83:0.24
Quintile 5 0.83:0.23
Health insurance type™
Self-employed national health insurance 0.82+0.24 1.22
Employee national health insurance 0.83:0.24
Medical aid 0.81+0.26
Registered disability "
Yes 0.80:0.25 191
No 0.83:0.24
Hospitalization experience due to diabetes
mellitus in 1st-2nd year®
Yes 0.69:027 633"
No 0.83:0.24
Comorbidity
Hypertension T
Yes 084023 305"
No 0.81+0.25
Heart disease '
Yes 0.70:0.26 416"
No 0.83:0.24
Stroke '
Yes 0.80:0.26 052
No 0.82+0.24
Renal disease "
Yes 0.76+0.26 1.16
No 0.82+0.24
Comorbidty score™
0 0.82+0.24 224"
1 0.84+0.23
>? 0.69:0.26
Mean of ambulatory visits per year
45 0.80+0.25 2049™
6-7 0.82+0.24
8-10 0810.23
1117 0.87+0.20
>18 0.79:0.28
No. of 1st=2nd year visit providers™
1 1.00:0.00 335749
2 0.69:0.17
3 0.50:0.19
>4 0.35:0.17

Values are presented as meanzstandard deviation, unless otherwise stated. 1st year, 1
year from the date of the first diagnosis of diabetes mellitus; 2nd year, 1 year from the
day after the end of 1st year; 3rd year, 1 year from the day after the end of 2nd year.
"p<0.1. "p<005. "p<0.001. TBy rtest. TBy analysis of variance test.
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Table 3. Effect of ‘COC index in 1st year’ on ‘COC index in 2nd year

Adjusted
OR(95% Cl)

Unadjusted

Variable OR(95% Cl)

COC index of 1st year

Low (<0.75) 1.00 Reference 1.00 Reference

High (=0.75) 3.72 (2.92-4.75) 349 (2.72-4.49)
Sex

Male 1.00 Reference 1.00 Reference

Female 0.92 (0.73-1.17) 099 (0.77-1.27)
Age (yr)

>80 1.00 Reference 1.00 Reference

20-44 097 (0.45-2.12) 0.82 (0.36-1.90)

4554 1.33 (0.63-2.83) 0.93 (0.44-2.19)

55-64 1.07 (0.51-2.24) 0.83 (0.38-1.84)

65-79 1.00 (0.48-2.10) 0.79 (0.36-1.72)

Residential area

Metropolitan area 1.00 Reference 1.00 Reference

City area 0.98 (0.76-1.26) 0.98 (0.75-1.28)
Rural area 0.66 (0.47-0.93) 0.68 (0.48-0.98)
Income level
Quintile 5 1.00 Reference 1.00 Reference
Quintle 0 147 (0742.99) (<00§%i§§§ -
Quintile 1 0.86 (0.59-1.25) 0.81 (0.54-1.19)
Quintile 2 0.88 (0.60-1.29) 0.86 (0.57-1.29)
Quintile 3 0.95 (0.66-1.36) 0.95 (0.65-1.40)
Quintile 4 0.88 (0.36-1.23) 0.85 (0.60-1.21)

Health insurance type

Self-employed national health

. 1.00 Reference
insurance

1.00 Reference

Employee national health insurance  1.12 (0.87-1.43) 1.11 (0.86-1.43)

Medical aid 1.54 (0.78-3.04) <0.001 (<0.001->999.999)
Registered disability

No 1.00 Reference 1.00 Reference

Yes 081 (0.57-1.17) 0.82 (0.56-1.21)
Comorhidity score

0 1.00 Reference 1.00 Reference

1 1.31 (1.02-1.67) 1.19 (0.92-1.55)

>? 0.29 (0.16-0.50) 0.33 (0.18-0.60)
No. of ambulatory visits in the 1st

year

4-5 1.00 Reference 1.00 Reference

6-7 1.02 (0.61-1.71) 1.05 (0.61-1.82)

8-10 1.12 (0.63-1.81) 0.97 (0.58-1.60)

11-17 1.56 (1.01-2.40) 1.20 (0.76-1.88)

>18 1.23 (0.74-2.04) 1.09 (0.64-1.85)

Dependent variable (reference), COC index of 2nd year is ‘low’; area under the receiver
operating characteristic curve, 0.676; likelihood-ratio test, p<0.0001; The analysis was
done only for the sample who had the number of outpatient visits more than 4 times in
the 1st year and the 2nd year, respectively (N=2,267); 1st year, 1 year from the date of
the first diagnosis of diabetes mellitus; 2nd year, 1 year from the day after the end of
1st year; 3rd year, 1 year from the day after the end of 2nd year.

COC, continuity of care; OR, odds ratio; Cl, confidence interval.
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Table 4. Effect of ‘change of COC index in 1st-2nd year' on

‘hospitalization experience due to DM in 3rd year

Variable

Adjusted odds ratio (95% confidence interval)

Model 1

Model 2

Change of COC index in 1st-2nd year
(H-H) or (LH)
(HL) or (L-L)

Change of COC index in 1st=2nd year
H-H
[-H
HH
-

Sex
Male
Female

Age (yr)
>80
20-44
45-54
5564
65-79

Residential area
Metropolitan area
City area
Rural area

Income level
Quintile 5
Quintile 0
Quintile 1
Quintile 2
Quintile 3
Quintile 4

Health insurance type

Self-employed national health
insurance

Employee national health insurance
Medical aid
Registered disability
No
Yes
Comorbidity score
0
1
>?
Mean of ambulatory visits per year
45

1.00 Reference
1.35 (0.66-2.76)
1.21 (0.58-2.55)
241 (1.19-4.89)

1.00 Reference
0.91 (0.54-1.53)

1.00 Reference
0.40 (0.13-1.25)
0.42 (0.16-1.15)
0.35 (0.13-0.92)
0.34 (0.14-0.86)

1.00 Reference
1.08 (0.61-1.88)
1.90 (0.98-3.68)

1.00 Reference
741 (0.76-72.19)
0.92 (0.41-2.10)
0.87 (0.36-2.06)
1.12 (0.53-2.35)
073 (0.33-1.62)

1.00 Reference

0.77 (0.45-1.31)
027 (0.02-2.92)

1.00 Reference
1.12 (0.56-2.26)

1.00 Reference
1.25 (0.73-2.15)
304 (1.27-1.31)

1.00 Reference
3.30 (1.02-10.72)
256 (0.73-8.99)
4.20 (1.24-14.24)
3.33 (1.12-9.86)

1.00 Reference
2.15 (1.04-4.45)

1.00 Reference
1.27 (0.66-2.47)

1.00 Reference
0.24 (0.06-1.02)
0.34 (0.10-1.10)
0.20 (0.06-0.68)
0.21 (0.07-0.66)

1.00 Reference
0.91 (0.45-1.85)
1.86 (0.81-4.25)

1.00 Reference
5.89 (0.54-63.76)
0.64 (0.22-1.86)
0.77 (0.27-2.25)
0.95 (0.38-2.37)
0.47 (0.16-1.35)

1.00 Reference

0.71 (0.36-1.41)
0.34 (0.03-4.29)

1.00 Reference
1.00 (0.33-2.59)

1.00 Reference
1.21 (0.60-2.44)
4.37 (1.58-12.08)

1.00 Reference
1.30 (0.26-6.59)
0.90 (0.19-4.41)
1.05 (0.23-4.71)
1.33 (0.24-7.39)
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(Continued to the next stage)
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Table 4. Continued

Adjusted odds ratio (35% confidence interval)

Variable

Model 1 Model 2
Mean of drug prescription days per year
<180 1.00 Reference
180-269 0.97 (0.45-2.09)
270-359 0.38 (0.15-0.97)
>360 0.58 (0.23-1.49)

Common: dependent variable (reference), ‘hospitalization inexperience’ due to DM in 3rd
year; 1st year, 1 year from the date of the first diagnosis of DM; 2nd year, 1 year from
the day after the end of 1st year; 3rd year, 1 year from the day after the end of 2nd year.
Model 1: area under the receiver operating characteristic curve, 0.711; LR test, p=0.0033;
The analysis was done only for the sample who had the number of outpatient visits more
than 4 times in the Tst year to the 2nd year (N=3,391). Model 2: area under the receiver
operating characteristic curve, 0.709; LR test, p=0.0219; The analysis was done only for the
sample who had the number of outpatient visits more than 4 times in the 1st year and the
2nd year, respectively (N=2,267).

COC, continuity of care; DM, diabetes mellitus; H, high COC; L, low COC; LR test,
likelihood-ratio test.
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Table 5. Effect of ‘total COC index in 1st-2nd year' on
‘hospitalization experience due to diabetes mellitus in 3rd year

Unadjusted OR
(95% Cl)

Adjusted OR

Variable (95% C)

Total COC index of 1st-2nd year

High (=0.75) 1.00 Reference 1.00 Reference

Low (<0.75) 286 (1.76-4.65)  2.56 (1.554.25)
Sex

Male 1.00 Reference 1.00 Reference

Female 1.10 (0.68-1.79) 091 (0.54-1.54)
Age (yr)

>80 1.00 Reference 1.00 Reference

20-44 0.28 (0.10-0.80) 0.0 (0.13-1.22)

45-54 0.28 (0.11-0.71) 0.0 (0.15-1.09)

5564 0.25 (0.10-0.62)  0.34 (0.13-0.89)

65-79 0.30 (0.13-0.73)  0.34 (0.14-0.86)

Residential area

Metropolitan area 1.00 Reference 1.00 Reference

City area 1.11 (064-1.93)  1.10 (0.63-1.93)
Rural area 227 (1.20-4.29)  2.02 (1.04-3.90)
Income level
Quintile 5 1.00 Reference 1.00 Reference
Quintile 0 288 (1.27-652) 476 (0.4550.10)
Quintile 1 091 (041-2.04) 096 (0.42-2.18)
Quintile 2 089 (0.38-2.06)  0.92 (0.39-2.17)
Quintile 3 112 (054-2.30)  1.14 (0.55-2.40)
Quintile 4 0.71 (0.33-1.55)  0.75 (0.34-1.65)

Health insurance type

Self-employed national health 1.00 Reference 1.00 Reference

insurance

Employee national health insurance 077 (045-1.29)  0.75 (0.44-1.27)

Medical aid 246 (1.09-554) 044 (0.04-5.12)
Registered disability

No 1.00 Reference 1.00 Reference

Yes 162 (084-312)  1.17 (0.58-2.35)
Comorbidity score

0 1.00 Reference 1.00 Reference

1 122 (0.72-2.05)  1.24 (0.73-2.13)

>7 434 (1.91-9.84) 277 (1.15-6.64)
Mean of ambulatory visits per year

45 1.00 Reference 1.00 Reference

6-7 286 (0.90-9.04)  2.80 (0.87-8.99)

8-10 1.75 (055-563)  1.93 (0.60-6.26)

1117 200 (068583  2.35 (0.79-6.98)

>18 348 (1.19-10.15)  3.07 (1.04-9.08)

Dependent variable (reference), ‘hospitalization inexperience’ due to diabetes mellitus in
3rd year; area under the receiver operating characteristic curve, 0.713; likelihood-ratio test,
p=0.0006; The analysis was done only for the sample who had the number of outpatient
visits more than 4 times in the 1st year to the 2nd year (N=3,391); 1st year, 1 year from
the date of the first diagnosis of diabetes mellitus; 2nd year, 1 year from the day after the
end of 1st year;, 3rd year, 1 year from the day after the end of 2nd year.

COC, continuity of care; OR, odds ratio; Cl, confidence interval.
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Appendix 1. The definitions of variables

Variable Category 1 Category 2 Definition
Independent QOutpatient continuity of primary care COC index of 1st year Low (<0.75), high (=0.75)
variable
Change of COC index in 1st-2nd year
Total COC index of 1st-2nd year
Dependent Qutpatient continuity of primary care COC index of 2nd year Low (<0.75), high (=0.75)
variable

Hospitalization

Control variable ~ Demographic and socio-economic
characteristics

Severity

Continuity of prescription

Hospitalization experience due to diabetes
mellitus in 3rd year

Sex

Age (y)
Residential area
Income level

Health insurance type

Registered disability
Comorhidity score
No. of ambulatory visits

Mean of drug prescription days per year

Experience, inexperience

20-44, 45-54, 55-64, 65-79, >80
Metropolitan area, city area, rural area
Quintile 0, quintile 1, quintile 2, quintile 3, quintile 4, quintile 5

Medical aid, self-employed national health insurance (community
insurance), employee national health insurance (workplace

45, 6-7, 8-10, 1117, =18

<180, 180-269, 270-359, =360

COC, continuity of care.
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