et T}sts]x]: A 87 @ A4 = 2014 http://dx.doi.org/10.3904/kjm.2014.87.4.439

et ztestal, “o|stoflstal ojubeet ofejetual, foltEEr Y Alguat

Factors Associated with Quality Control of Hemodialysis Treatment
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Background/Aims: The number of patients with end-stage renal disease in Korea is increasing annually with 63,341 patients in
2011 with 42,596 of these patients undergoing hemodialysis. The purpose of this study was to present a quality control plan for
hemodialysis treatment.

Methods: We analyzed 616 hemodialysis units in 2010. The difference between hospitals was analyzed by one-way analysis of
variance and the Kruskal-Wallis H test. The factors related to outcome indicators were subjected to multiple regression analysis.
Results: The average proportion of physicians with a specialty in hemodialysis was 71.3% and the proportion of nurses with > 2
years experience in hemodialysis units was 76.3%. The average number of hemodialysis sessions performed per day by a physician
was 23 and that of a nurse was 4.5. The rate of specialist physicians was significantly related to adequate diastolic blood pressure,
integrated outcome indicator, and Hb levels (p <0.05). Hemodialysis sessions performed by a nurse were significantly related to Hb
levels of patients and integrated outcome indicator (p < 0.05). The integrated outcome indicator was significantly related to
specialist physicians, the number of hemodialysis sessions performed by a nurse, and compliance with a hemodialysis adequacy and
water test cycles (p < 0.05).

Conclusions: The appropriate rate of specialist physicians and nurses is important for quality control of hemodialysis treatment.
Proper facilities and equipment, as well as regular monitoring of the patient’s condition, are also critical. This will require improved
indicators and assessment reliability. (Korean J Med 2014;87:439-448)
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Table 1. Structure indicators of hemodialysis units based on hospital type
. TeI‘tlfiI"y Gene.ral Hospital Long-ter.m Clinic Total 2
Variable hospital hospital (n=59) care hospital =307) (n=616)
(n=44) (n=174) (n=32)
Proportion of hemodialysis physicians, %" 80.6+ 14.8 76.8+39.8 47.1+47.5 242+419 764+39.7 713+41.8 64.2°
Proportion of hemodialysis nurses 73.0+15.1 743+£199 748+22.1 76.1+19.6 782+169 763+184 6.3
>2y1, %"
Hemodialysis session per physician® 138460 20.7+10.0 194+114 209+182 26.6+145 23.0+13.4 734°
Hemodialysis session per nurse” 45+£08 47+14 47112 5.8+2.1 43+13 45+14 405"
Data are expressed as means + standard deviation.
*Kruskal-Wallis H-test.
°» <0.001.
Table 2. Process indicators of hemodialysis units based on hospital type
Terti G 1 Long-t
. © 1'ary enctra Hospital ong er.m Clinic Total 2
Variable hospital hospital (n=59) care hospital m=307) (n=616) X/F
(n=44) (n=174) (n=32)
Sufficiency rate of water test cycle, %" 92.4+14.1 83.7+22.6 70.6+31.0 76.0+284 765+29.5 79.1+274 19.8°

Sufficiency rate of hemodialysis adequacy test 97.4+15.1 92.4+243 86.4+31.2 67.6+452 87.3+31.3 88.4+30.0 22.4°
cycle, %"’

Sufficiency rate of arteriovenous fistula stenosis  99.7+1.0 95.8+19.7 852+325 84.0+36.8 93.4+24.1 93.2+24.1 11.5¢
monitoring, %"

Sufficiency rate of regular blood test cycle, %" 992+19 983+49 974+63 953+87 967+62 973+59 102
Administration rate of iron supplements, % 345+27.6 2354274 262+319 203+273 32.7+31.5 29.0+302 3.8

Data are expressed as means =+ standard deviation.
*Kruskal-Wallis H-test.

*p<00l.

‘p<0.001.

4 <0.05.

Table 3. Outcome indicators of hemodialysis units based on hospital type

Tertiary General Hospital Long term

(n=59)

Clinic Total

2
(=307 (=6l6) F

Variable hospital hospital care hospital
(n=44) (n=174) (n=32)

Sufficiency rate of hemodialysis adequacy, %" 91.4+9.0 85.0+16.7 83.0£17.3 835+173 874+13.0 864+147 89
Rate of patients with Hb < 10 g/dL, % 224+166 272+18.0 263+19.5 285+18.6 226=172 245+17.8 27
Sufficiency rate of iron stores, % 62.1+26.8 49.7+263 48.6+27.4 445+284 50.8+27.0 508+27.0 2.6°
Sufficiency rate of systolic blood pressure, %" 65.7+253 56.8+289 403+22.8 54.9+33.5 47.1+£235 509+265 355°
Sufficiency rate of diastolic blood pressure, % 91.8+8.8 92.0+11.6 91.7+13.2 91.7£159 924+12.0 922+120 0.1
Sufficiency rate of calcium x phosphate, %" 85.0+£10.0 81.1+12.1 79.5+149 834+13.7 759+132 788+132 35.1°

Data are expressed as means + standard deviation.
*Kruskal-Wallis H-test.

*p<0.05.

¢p<0.001.
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Table 4. Factors associated with the sufficiency of outcome indicators in hemodialysis

Model 2 Model 4 Model 5
Model 1 fodel 2 Model 3 odel odel Model 6 Model 7
. . (Patients with (Systolic (Diastolic .
(Hemodialysis (Iron stores (Calcium x (Integrated
Variable adequacy) Hb more than capacity) blood blood hosphate) indicator”)
u: i
quacy 10 g/dL) P pressure) pressure) phosp
B P B P B p B p B p B p B P
Hospital (tertiary and general)  Ref. Ref. Ref. Ref. Ref. Ref. Ref.

Hospital (hospital and L
Ofp“a)( ospitalandLong 03 (459 005 0282 003 0576 -013 0006 003 0493 001 0906 004 0409
erm

Hospital (clinic) 0.04 0.417 0.08 0.079 -0.04 0.349 -0.18 0.000 0.02 0.609 -0.20 0.000 -0.05 0.304

Proportion of h ialysi

ropo foflo emodialysis 0.02 0.620 0.11 0.007 0.03 0.418 0.03 0.530 0.10 0.025 0.04 0.352 0.11 0.010
physicians

Proportion of hemodialysis

0.01 0.728 0.01 0861 -0.06 0.112  0.04 0.330 0.06 0.171 -0.02 0.680  0.02 0.667
nurses > 2 yr

i alvsi .

emodl.a.ysm session pet 0.01 0.784 0.05 0.267 0.01 0.784 -0.05 0.211 0.06 0.183 -0.09 0.029 -0.08 0.075
physician

Hemodialysis session per nurse -0.01 0.732  -0.09 0.038 -0.05 0.269  0.02 0.618  0.02 0.591 -0.03 0.534 -0.11 0.010

Sufficiency rate of the water

0.04 0410 0.06 0.181 -0.04 0.344 0.11 0.010 0.02 0.582 0.04 0.405 0.09 0.044
test cycle

ffici £ hemodial-
Sufficiency rate of hemodial- 1 o001 010 0018 0.12 0007  0.04 0330 006 0.166 001 0.749  0.09 0029
ysis adequacy test cycle

Sufficiency rate of arterio-

venous fistula stenosis mon-  0.03 0445  -0.05 0283  0.05 0212  0.04 0376 -0.11 0012 0.00 0980 -0.02 0.577
itoring

fici f regul
Sufficiency rate of regular 003 0433 001 0874 -0.02 0.668 0.0 0.022 0.7 0.000 0.04 0309 0.08 0.066
blood test cycle

st .
dministration rate of iron 0.10 0018 012 0.004 0.9 0.000 008 0.036 004 0291 008 0039 0.6 0.000

supplements
Adjusted R’ 0.032 0.053 0.054 0.078 0.035 0.051 0.079
F-value 2.85" 4.10° 417 5.76° 3.05 3.98° 577
*Sufficiency rate of combined outcome indicators = Y (Model 1-6 value of distribution)
®p<0.01.
¢ p<0.001.
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