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Abstract

Background : There has been a concern that the quality of care provided to
end—stage renal disease (ESRD) patients in the United States may not be as good

as recommended. This paper illustrates a composite measure to assess.the quality
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of care received by ESRD patients undergoing in—center hemodialusis by
imcorporating outcomes for 4 major treatment areas. The 4 treatment areas are:
Cialysis treatments. anemia control. nutritional management, and blood pressure

control.

Methods : The major data source for the study was the United States Renal
Data System (USRDS) Dialysis Morbidity and Mortality Study Wave 1 (DMMS-1) d

Sixteen categories of a composite quality indicator were constructed by combining
4 dichotomous variables (16=2%2%2%2). representing the optimal vs. less than
optimal level of outcome for each of the 4 treatment outcome measure
respectivelu. Optimal outcome level for each treatment area was defined based on
the recommendation from the National Kidney Foundation: (a) delivered dialysis
doses [Kt/V) > 1.2: (b) hematocrit level > 30%: (c) serum albumin concentration
> 3.8g/dl : and (d) blood pressure of <140 / <90mmHg. The 16 quality indicator
were ranked according to their relative quality weights. which were estimated
from its association with thre relative risk of survival. adjusting for patient's

baseline severity and dialysis facility characteristics.

Results : Out of the entire sample of 2,179 patients, only 229 (10%) meet th
recommended outcome levels for all 4 treatment areas. Overall, the study patients

were distributed evenly over the 16 quality indicators, indicating a great
variation in the quality of ESRD care. It appears that the rank of the 16 guality
indicators is driven by serum albumin concentration, suggesting that serum
albumin conceniration mav be the most powerful predictor of ESRD patient

survival among the 4 outcome measures.

Conclusion : The developed quality indicator has the advantage of describin
a range of care for dialysis patients and thus providing a more complete picture

of care as compared to previous studies that have focused on only single or few
components of the ESRD care. '

Key Words : End-—stage renal diseases, Hemodialysis, Qu'ality of care. Quality
indicator :
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able 1. Descriptive statistics and logistic regression results in estimating quality scores for quality indicatars

Variable = patients (%) Relative Risk (RR) of
or Mean=SD survival (95% CI)

Quality indicarors by RR of survival)

QI-0 (=D0. S0, HO. BO)* © ref” 229 (1021 1.000

QI-8 (=DI1, S0, HO. Bl)= 128 (5.87) 1.330 (0.767-2.375)

QI-1 (=D0, SO. HO. B+ 127 (583 1.350 (0.783-2.329)

QI-2 (=D0. S0. H1. BO)+ 134 (6.15) 1.333 (0.770~2.326)

QI-4 (=D1. S0, HO. BO)= 220 (10.10) 1.042 (0.606-1.6%)

QI-9 (=D1. S0, Hi, B0}« 123 (564) 0.904 (0.526-1.56)

QI-12 (=D1, SO, H1, Bl)= R (430) 0.767 (0.419-1.40)

QI-5 (=D0. S0, H1, Bli)= T (3.44) 0.736 (0.392-1.380)

QI-3 (=D0, S1. HO, BO)« 242 (111D 0.729 (0474-1.121)

QI-13 (=D1, S1, HO, Bl)= 81 (372) 0675 (0.371-1.228)

QI-6 (=D0, S1. HO, Bl)« 97 (4.45) 0618 (0.358-1.067)

QI-10 (=DI, S1, HO, BO)= 184 (844) 0620 (0.393-0979)

QI-11 (=DG, S1, Hi, Bl)= 63 (2.89) 0519 (0.274-0934)

QI-14 (=D1, S1, HI, B0} 140 (6.42) 0471 (0.287-0.774)

QI-7 (=D, SI, Hi, B0 142 (6.51) 0438 (0.279-0.752)

QI-15 (=D1, SI, Hi, Bl)= % (441) 0.449 (0.257-0.785)
Age

<40 vears old (ref”) 331 (152)

41-64 98 (44.0) 0592 (0.404-0867) -

>6 890 (40.8) 0.300 (0.203-0.443)
Female 1,098 (30.4) 1.376 (1.112-1.703)
Race

black (ref”) %0 (436)

white 1027 (47.1) 0.759 (0605-0%3)

other races 202 (9.2) 0.893 (0617-1.204)
Living status

living alone (ref*) 398 (18.3)

not living alone 1,655 (76.0) 1.073 (0.825-1.3%).

living in nursing home/Institution 126 (5.7) 0.753 (0.462-1.226)
Primarv cause of ESRD”

diabetes (ref") 628 (288) _ v

hypertension 717 (329) 1.346 (1.038-1.747)

Glomerulonephritis and other causes 327 (120) 1630 (1.266-2.152)
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Vatiable # patients (%) Relative Risk (RR) of
or Mean £SD survival (35% CI')

Year on ESRD” care . 4171362 2.981 (1.441-6.167)
>13 vears on ESRD® care 106 (4.9)
Kidney transplant 72 (3.3) - 21.787 (2.96-160.23)
Function independently 1,8% (83.8) 1.452 (1:089-1.937)
Comobidity: '

Angina - C o 643(29.5) 0.811 (0.635-1.036)

Myocardial infarction 39 (18.2) 0.751 (0.569-0.9%0)

Cardiac arrest 100 (4.6) 0,549 (0.342-0.881)

Stroke | © 330 (15.1) 0.960 (0.729-1.264)

Peripheral vascular disease o 5%5(%6.8) 0.567 (0.450-0.714)

Congestive heart failure L 95 (43.9) 0.716 (0.573-0.8%6)

cop’ (B30 0.619 (0.461-0.830)

Cancer . 230 (10.6) 0.794 (0.5719-1.089)
Types of facility ownership L , » o :

not-for-profit (ref) S 615 (R.2)

for-profit. . 1,477 (67.8) L 2;»2 (o 415~ 3. 776)’.

government-owned . - S XX 1.063 (0,570-1,943)
Types of facility setting, o

hospital-based (ref’) 432 (19.8) .

freestanding 1,652 (75.8) 1.101 (0.712-1.703) -

transplant/dialysis, center L B 44 0.649 (0.373-1.130) ..
Chain affiliated facility - - 1,716 (78.8) 1.035 (0.785-1.365) . -
Facility size ~ w3 ‘

# patients < 60 (ref’) ' 54 (25.0)

60 < # patients 146 1,086 (49.8) . 1.134 (0.879-1.463) .

# patients > 146 C B9 (35.2) 0.961 (0.702-1.317) * -
Capacity o 4.90 £ 2.68 0.974 (0.935-1.014) : -

a. reference category
b, ESRD refers to end-stage renal disease.
c. COPD refers to-chronic Gbstructive pulmonary disease.
d. CI = confidence interval .
* DO:KYV > 12, Di: Kt/V <12 K: dlalvzer clearance of urea in m]ﬂjhters per mmute, t: duration of a dlalvsm
treatment in hours, V : patient’s volume of urea _distribution.
S8 : serum aibumm > 38 g/dl, Sl : serum afbumin < 38 g/dl
HO * hematocrit > "30%, Hl : hematocrit < 30%
BO: post- dlab sis- systolic: blood -pressure < 140mmHg and dlastohc hlood pressure < 90mmHg
BI : post-dialysis systolic blood pressure > 140mmHg or diastolic blood pressure > 90mmilg
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Table 2. Rank of quality indicators according to adjusted quality scores
‘ R - Quality score:
Rank. Quality mdlgators Deﬁmtlonf Relative risk of survival (%% CI')
I Q- (D0, SO, HO, BI) 135 (0.783-2.329)
2 Q-8 - - (D1, S0, Ho, B 135 (0.767-237%)
3 Q-2 (D0, S0, Hi, BO) - 134-0770-23%) - . -
4 Q-4 - (D1, S0, HO, BO) 104 (0656-1655)
5 - Q0 (DO, S0, Ho, BO) 100
6 Q-9 (D1, SO, HL, BO) - 090 (0526-1556)
T QI-12 (D1, SO, HL, BY) 0.7 (0419-1:405)
8 Q-5 (DO, S0, HL, BL) 0.74 (0.392-1.380) -
9 Q-3 (D0, S1, Ho, BO) 0.73 (0474-1.121)
10 Q13 (D1, Si, Ho, BI) 068 (0371-1.228)
11 Q-10 (D1, S1, H, BO) 062 (0393-0979)
12 Q6 (D0, Si, Ho, BL) 062 (0358-1.067)
13 Q-1 (D0, S1, Hi, BL)- 052 (0274-0984) ~
14 Ql-14 (D1, S1, H1, B * 047 (0.287-0.774)
152 QT (D0, S, HL, BO) 046 0279-0.752) .
16 Q-5 (D, S1, Hi, BL) 04 (0257-078)

CI' = confidence interval
= DO Kt/V>12, DL Kt/V < 1.2

K . dialyzer clearance of urea in mulliliters per- minute

t : duration of a d1a1y31s treatment in hours
V : patient’s velume of urea distribution

$0 :.serum albumin.> 38g/dl, Si serum albumin < 38 g/dl

HO: hematocnt > 30%, - HI: hematocrit < 30/

BO post dialysis svstohc blood pressure < 140mmHg and diastolic blood pressure < 90mmHg
Bl : post-dialvsis svstohc blood pressure > 140mmHg or diastolic Blood pressure > 90mmHg
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Table 3. Comparison of the estimated quality scores between the two subgroups” of the study population

=g Fl2gseg Hgos

Quality Score : RR” of Survival (9% CI°)

Quaity Indicators

Group 1" Growp 2

Q-1 1.374 (0.630-2.777) 1.379 (0668-2847)
Q-8 1475 (0.683-2951) 1215 (0563-25%;
Q-2 1475 (0.702-3.098) 1404 (0677-2912)
Q-4 1107 (0.603-2.034) 1.378 (0.738-2570)
QI-0 10 10

QI-9 1.278 10.620-2.631) 0639 (0.317-1.220)
QI-12 0,692 (0.330-1.450) 102 (0.419-2509)
Q-5 0616 (0.275-1.3%0) 0.775 (0.321-1870)
QI-3 0.940 (0527-1679) 0,649 (0.368-1.143).
Ql-13 1511 (0.631-3616) 0.377 (0.169-0.843)
QI-10 0643 (0.350-1179) 0566 (0.310-1.034)
Ql-6 0.730 (0.373-1489) 0667 (0.319-1.397)
Q-1 0392 (0.172-0.894) 0620 (0.260-1.479)
Ql-14 0.420 (0.221-0800) 0475 (0242-0934)
Q-7 0.444 (0.234-0845) 0448 (0.231-0.869)
Q-15 052 (0.260-1.058) 0.348 (0.157-0.769)

a. Group 1 consists of a random f0% sample of the study population (=1.302 patients). Group 2 consists of the remaimhg
40% of the study pepulation and a random 30% sample of the patients included in the group 1. which makes approximately

80% of the studv population (=1,273 patients).
b. RR = relative risk.
¢. CI = confidence mterval.
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