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Impact of Health Insurance Type on the Quality of Hemodialysis
Services: A Multilevel Analysis
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Objectives: This study aims to compare quality indicators for the hemodialysis services between patients with health insurance
and those with medical aid.

Methods: This study used data from sampled hospitals that provided a hemodialysis service. A total of 2287 patients were
selected, and the information for hemodialysis service has been granted from medical record reviews. A multi-level regression
analysis was used to examine the differences in process and outcome indicators for hemodialysis between patients with health
insurance and those with medical aid. Process indicators were defined as: frequency of hemodialysis, hemodialysis time,
erythropoietin (EPO) use, measurement of hemodialysis dose at least once a month, measurement of phosphate at least once
every three months, and measurement of albumin at least once every three months. Outcome indicators were defined as:
hemodialysis adequacy, anemia management, blood pressure management, and calcium, phosphate and nutrition management.
The total scores for outcome indicators ranged from O (worst) to 4 (best).

Results: There was a significant difference in the measurement of hemodialysis dose at least once a month between patients
with health insurance and those with medical aid (OR 0.66, 95% CI=0.43-0.99). However, frequency of hemodialysis,
hemodialysis time, EPO use, measurement of phosphate at least once every three months, measurement of albumin at least
once every three months, hemodialysis adequacy management, Hb>11 g/dL, blood pressure within the range of 100-140/60-
90 mmHg, calcium x phosphate <55 g?/dL? and albumin >4 g/dL were not significantly different between the groups.
Conclusions: There were no significant differences in outcome indicators for hemodialysis between the groups. Further studies
are warranted into the mechanism that results in no differences in the outcome indicators for hemodialysis.
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Table 1. Comparison of guideline for hemodialysis in USA, Europe, Canada, Australia, UK

NKF-KDOQI Standard of this
Area(ltem)  guideline of United European EBPG  Canadian CSN Australian CARI  Guideline of UK study
States
Dose of hemodialysis
KV - Minimally: Ktv 1.2 - eqKtV > 1.2 -Kv 1.2 - Minimum: Ktv 1.2 -Kt/V > 1.2 KV > 1.2
- Target dose: Kiv - Measurement of - Measurement - Target dose: Ki/v
1.4 hemodialysis dose at interval is at least 1.4
- Measurement of leastonce amonth  every 6-8 weeks - Measurement of
hemodialysis dose at hemodialysis dose at
least once a month least once a month
URR - Minimally: URR - - URR 65% - Minimum: URR -URR > 65% -URR > 65%
65% 65%
- Target dose: URR - Target dose: URR
70% 70%
Anemia management
Hbo(mg/dL) -Hb11.0-120g/dL -Hb >11g/dL(B) -Hb11-12g/dL(O) -Hb <12g/dL -Hb10.5-125¢g/dL -Hb > 11 g/dL
(CVD. 1) (E)
-Hb 12-14 g/dL

Target blood pressure
BP(mmHg) - Pre-HD BP<140/90 - Pre-HD BP<140/90 -

mmHg mmHg
- Post-HD BP<130/80 - Post-HD BP<130/80
mmHg (C) mmHg (C)

Metabolic and Nutrition management
CaxP - Cax P< 55 mg¥/dL?
(B)

Albumin (g/dL) Aloumin>4.0 g/dL (E) Albumin>4.0 g/dL (1) -

(no CVD.11-1v)

- Pre-HD BP<140/90 - Pre-HD BP<140/90 - Pre-HD BP 100-

mmHg mmHg 140/60-90 mmHg
(m/1v) - Post-HD BP<130/80
mmHg (C)
- CaxP< 55 mg¥/dL?
-CaxP<4.0m -CaxP<48m
moL?/L? (1) moL?/L?(E) Albumin>4.0 g/dL

Note: The study on clinical performance measures for hemodalysis [14].
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Table 2. Characteristics of study patients and 43
medical institution for hemodialysis service (N=2287)

No. patients (%)

Characteristics Health Medical x
Insurance Aid
Demographic characteristics
Gender
Male 793(55.5) 511(59.6)  3.81
Female 637 (44.5) 346 (40.4)
Age (y)
< 50 357(25.0) 400 (46.7) 124.21
50 - 65 564 (39.4) 283 (33.0)
> 65 509 (35.6) 174 (20.3)

Residential area
Metropolitan 425(29.7) 366 (42.7) 41.88"
City 53(3.7) 35(4.1)

Rural area 952 (60.6) 456 (53.2)
Medical characteristics
Primary diagnosis
Chronic glomerulonephrits 217 (15.2) 167 (19.5) 23.88*
Diabetic nephropathy 550 (38.5) 282 (32.9)
Hypertensive nephropathy 352 (24.6) 218(25.4)
Cystic kidney disease 36 (2.5) 8(0.9)
Others 74 (5.2) 37 (4.3
Unknown 159 (11.1) 126 (14.7)
No comment 42 (2.9) 19 (2.2)
Duration of hemodialysis
mean + SD 56.8 + 57.1 80 3 +66.6
<3 months 42 (2.9) 11 (1.3) 56.1°
3 months-5 years 859 (60.1) 394 (46.0)
> 5 years 494 (34.5) 425 (49.6)
No comment 35(24) 27 (3.2)
Experience of transplant
Yes 60 (4.2) 52 (6.1) 3.88*
No 1308 (91.5) 774 (90.3)
No comment 62 (4.3) 31 (3.6)
Vascular access
AVF (Arteriovenous Fistula) 1092 (76.4) 699 (81.6) 15.08*
AVG (Arteriovenous Graft) 257 (18.0) 132(15.4)
Catheter 70 (4.9) 18 (2.1)
Others & no comment 11 (0.8) 8(0.9)
Membrane
Low flux(< 1.4m?) 228 (15.9) 178(20.8) 8.37*
Low flux(>1.4m?) 329 (23.0) 190 (22.2)
High flux + HDF 849 (59.3) 478 (55.8)
No comment 24 (1.7) 11 (1.3)
Type of medical institution
Tertiary hospital 172 (43.5) 74 (8.6) 27.33¢
Secondary hospital 371 (25.9) 299 (34.9)
General hospital 77 (5.4) 59 (6.9)
Clinics 810(56.6) 425 (49.6)

% of medical aid patients 626 +16.9 37.1 + 16.9

among patients (mean + SD)

Total 1430 (100.0) 857 (100.0)

SD: standard deviation.
*p<0.05 ‘p<0.0001.
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Table 3. Comparison of hemodialysis process and outcome indicators according to health insurance type during 3
months (N=2287)

Process and No. patients (%) estat
outcome domain Health Insurance Medical Aid
Process domain
Frequency of hemodialysis (per wk)
<3 124 (8.7) 40 (4.7) 13.03*
>3 1263 (88.3) 793 (92.5)
No report* 43 (3.0) 24 (2.8)
Time of hemodialysis (min)
< 240 114 (8.0) 84 (9.8) 224
> 240 1306 (91.3) 768 (89.6)
No report* 10(0.7) 5(0.6)
Erythropoietin (u)
Use
< 4000 248 (17.3) 180 (21.0) 7.22
4000 - 8000 499 (34.9) 305 (35.6)
8000 - 12000 394 (27.6) 227 (26.5)
> 12000 149 (10.4) 69 (8.1)
Subtotal 1290 (90.2) 781(91.2)
No use 111 (7.8) 68 (7.9)
No report* 29 (2.0) 8(0.9)
Method of delivered dose of hemodialysis 1.46
KtV or URR 851 (59.5) 488 (56.9)
No 579 (40.5) 369 (43.1)
Measurement of hemodialysis dose at least once per month
Yes 696 (48.7) 381 (44.5) 7.45*
No 40 (2.8) 39 (4.6)
No report* 694 (48.5) 437 (51.0)
Measurement of calcium & phosphate at least once per 3month
Yes 1361 (95.2) 813(94.9) 0.15
No 2(0.1) 1(0.1)
No report* 67 (4.7) 43 (5.0)
Measurement of albumin
Yes 1350 (94.4) 809 (94.4) 1.11
No 1(0.1) 2(0.2)
No report* 79 (5.5) 46 (5.4)
Outcome domain
Hemodialysis adequacy(Kt/'V or URR) 15+ 04 15+09 4.31%
>1.2 605 (42.3) 285 (33.3)
<12 469 (32.8) 338 (39.4)
No report* 356 (24.9) 234 (27.3)
Anemia management (Hemoglobin) 102 +1.2 105 + 4.7 -0.63
>11 g/dL 288 (20.1) 182 (21.2)
<11 g/dL 1129 (79.0) 672 (78.4)
No report* 13(0.9) 3(0.4)
Blood pressure management (Systolic) 148.0 + 20.6 148.9 + 20.2
(Diastolic) 822 +10.7 842 +11.0
100-140 mmHg or 60-90 mmHg 834 (58.3) 523 (61.0)
Others 596 (41.7) 334 (39.0) -1.28
Ca x P (mg¥dL?) 495 + 66.8 50.5 + 33.0 20.341
<55 1065 (74.5) 565 (65.9)
>55 354 (24.8) 287 (33.5)
No report* 11(0.8) 5(0.6)
Serum albumin (g/dL) 39+ 1.1 40+ 05
>4 555 (38.8) 427 (49.8) -5.15*
<4 875 (61.2) 430 (50.2)
Total 1430 (100.0) 857 (100.0)
*p<0.05, 'p<0.0001, “No response were included in multilevel analysis as 0 (standard unmet).
Ao vekdth, g7} @ 2ol 18] ol FARA ) A4 AAE W AT, AFhgv) HalEH A4E 4
A A AL AR FARAASE, QAT G AFE 3 D] A ol AAahe ol A4S, FA 7|

] Prev Med Public Health 2010;43(3):245-256



Table 4. Association between health insurance type and process indicators of hemodialysis service
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Variable

Adjusted OR (95% CI)*

Frequency of
hemodialysis

Time of
hemodialysis

Erythropoetin
use

Measurement of
hemodialysis
dose at least

once per month

Measurement of
phosphate

Measurement of
albumin

Type of health insurance
Health insurance
Medical aid

Gender
Male
Female

Age (y)

<50
50 - 64
>65

Diabetic nephropathy
No
Yes

Hemodialysis duration
< 3 months
3 months-5 years
> 5years

Frequency (/wk)
<3
>3

Time of hemodialysis (min)
< 240
> 240

Vascular access
catheter
AVF
AVG

Type of membrane
Low flux (< 1.4m?)
Low flux (> 1.4m?)

1.39 (0.99-1.97)

1.06 (0.78-1.44)

0.74 (0.50-1.10)
0.59" (0.40-0.88)

1.38" (1.00-1.90)

1.14 (0.52-2.52)
2.27 (0.98-5.25)

1.70" (1.05-2.75)

2.16' (1.19-3.91)
1.39" (0.73-2.66)

1.14 (0.64-2.01)

0.72 (0.50-1.04)

0.79 (0.56-1.10)

1.00 (0.65-1.54)
055" (0.36-0.84)

0.90 (0.63-1.28)

0.65 (0.23-1.84)
1.17 (0.40-3.45)

1.66° (1.01-2.74)

1.53 (0.75-3.12)
1.65 (0.74-3.66)

0.66 (0.34-1.27)

High flux + HDF 1.48 (0.89-2.46) 1.50(0.83-2.72)
Erythropoetin use

No use

Use 1.38 (0.84-2.27)  0.82(0.43-1.59)

1.14 (0.81-1.61)

1.83' (1.32-2.56)

1.56" (1.07-2.26)
1.96" (1.28-3.01)

0.78 (0.56-1.09)

1.16 (0.38-3.53)
0.76 (0.24-2.38)

1.34 (0.81-2.21)

0.79 (0.41-1.51)

0.62 (0.23-1.65)
052 (0.19-1.47)

0.88 (0.41-1.87)
0.74 (0.38-1.42)

0.66" (0.43-0.99)

0.84 (0.58-1.21)

1.24 (0.80-1.93)
1.06 (0.66-1.70)

0.49° (0.33-0.72)

4.05" (1.54-10.63)
469" (1.70-12.91)

0.86 (0.48-1.53)

1.18 (0.62-2.26)

2.08 (0.90-4.79)
1.20 (0.48-2.97)

0.45 (0.20-1.02)
0.81 (0.40-1.62)

0.74 (0.39-1.38)

1.65 (0.86-3.18)

1.03 (0.56-1.87)

1.06 (0.50-2.23)
1.18 (0.53-2.65)

0.83 (0.43-1.63)

1.49 (0.17-13.46)
0.95 (0.10-8.85)

1.54 (0.58-4.12)

0.87 (0.21-3.59)

0.28 (0.03-2.58)
0.38 (0.04-4.07)

0.35 (0.06-2.12)
0.55 (0.11-2.75)

0.84 (0.25-2.81)

1.53 (0.88-2.67)

1.13 (0.68-1.88)

1.50 (0.81-2.77)
1.74 (0.89-3.38)

0.60 (0.35-1.04)

2.29 (0.62-8.47)
1.38 (0.35-5.43)

1.25 (0.55-2.82)

1.29 (0.48-3.48)

1.45 (0.48-4.44)
1.63 (0.46-5.79)

0.29 (0.08-1.07)
0.45 (0.13-1.52)

0.64 (0.24-1.68)

OR: odds ration, Cl: comfidence interval.

* by multi-level logistic regression analysis, * p<0.05.
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Table 5. Association between health insurance type and outcome indicators of hemodialysis service

Adjusted odds ratio (and 95% confidence interval)*

Variable Kt/V>1.2

or URR>65%

Hb>11 g/dL

BP 100-140 mmHg
or 60-90 mmHg

CaxP<55mg/dL? Albumin>4 g/dL

Type of health insurance
Health insurance

Medical aid 1.08 (0.80-1.45)
Gender

Male

Female 297" (2.23-3.95)
Age (y)

<50
50 - 64 1.01 (0.73-1.39)
> 65 1.33(0.93-1.89)

Diabetic nephropathy

No

Yes 0.53' (0.40-0.70)
Hemodialysis duration

< 3 months

3 months-5 years 2,537 (1.04-6.14)

> 5years 3.647 (1.62-8.15)
Frequency (/wk)

<3

>3 1.08 (0.65-1.81)
Time of hemodialysis (min)

< 240

> 240 2.187 (1.35-3.54)
Vascular access

Catheter

AVF 1.67 (0.87-3.20)

AVG 1.33 (0.65-2.71)

Type of membrane
Low flux (< 1.4 m?)

Low flux (>1.4 m?) 1.03 (0.57-1.84)

High flux + HDF 2.39 (1.42-4.03)
Erythropoetin use

No

Yes 0.61 (0.37-1.01)

0.98 (0.75-1.29)

0.67' (0.52-0.87)

0.89 (0.66-1.20)
0.84 (0.60-1.17)

0.71" (0.54-0.94)

0.73 (0.33-1.61)
0.76 (0.35-1.71)

1.22 (0.74-2.02)

0.72 (0.45-1.14)

0.95 (0.48-1.88)
0.88 (0.42-1.83)

1.31 (0.72-2.38)
1.22 (0.75-1.98)

0.06 (0.04-0.09)

1.15 (0.93-1.42)

0.79' (0.66-0.96)

1.02 (0.81-1.29)
0.82 (0.64-1.05)

2.02' (1.65-2.49)

1.74 (0.81-3.73)
1.78 (0.82-3.86)

0.88 (0.61-1.28)

1.09 (0.76-1.56)

1.07 (0.65-1.77)
1.43 (0.83-2.45)

0.85 (0.55-1.30)
0.90 (0.63-1.30)

158" (1.13-2.22)

1.16 (0.93-1.45)

1.05 (0.85-1.30)

1.23 (0.97-1.56)
241" (1.81-3.21)

2.16" (1.70-2.74)

0.50 (0.18-1.42)
0.32 (0.12-0.86)

1.17 (0.77-1.77)

1.05 (0.70-1.56)

1.00 (0.55-1.82)
1.04 (0.54-1.98)

0.56" (0.35-0.89)
0.70 (0.47-1.04)

1.67° (1.17-2.37)

1.19 (0.95-1.48)

0.75' (0.61-0.92)

0.77' (0.61-0.98)
0.40" (0.31-0.53)

0.78" (0.63-0.97)

0.90 (0.48-1.66)
0.93 (0.50-1.76)

1.17 (0.82-1.68)

1.28 (0.86-1.90)

2,60 (1.35-5.01)
1.97 (0.99-3.92)

1.47 (0.90-2.40)
1.76" (1.18-2.62)

052" (0.36-0.75)

* OR and 95% CI by multi-level logistic analysis, "p<0.05.
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