

































































































































































































































































































































































4. Dualysis-Related Access Procedures and Complications were the Most Costly

Comorbidities

In our study population, the highest costs used in hospitalisation in non-Aboriginals were
access procedures (27%), dialysis-related complications (19%) and cardiovascular diseases
(13%). For Abonginal population, the highest costs were dialysis-related complications
(21%), respiratory diseases (12%) and access procedures (12%). Multiple regression
analysis also showed that not only the above reasons for admissions, but septicaemia,
fluid, electrolyte and acid disorders and skin diseases were strongly related to the overall
costs. A better managed care needs to be provided to avoid repeat shifts from one dialysis
modality to another, and to reduce the rate of dialysis-related complications. Moreover, It
is important to be aware that non-Aborginal tended to have cardiovascular problems,
while Aboriginals were predisposed to have respiratory diseases. Intervention and
treatment programs for cardiovascular diseases should target at the non-Aboriginal

patients and programs of respiratory diseases at the Aboriginal patients.
5. Annualised Costs of Home-based CAPD Was Estimated at $36,000

The annualised health related cost spent in home-based CAPD patients was estimated at
$36,000 per patient per year. An additional cost of $10,121 was expected for each new

CAPD patient for peritoneal catheter placement during the study period.

6. Nursing Service, Pharmacies, and Goods and Services and Supplies Were the Three
Highest Costly Items

The study also found that, from service point of view, nursing cost was the highest cost
item of all service costs. It consumed 33% of total RHT costs and 23% of total
hospitalised costs. The next most costly items were goods, services and supplies (16% and
11% respectively) and pharmaceuticals (14% and 15%). Costs of allied health and on costs
were higher in RHT than in hospitalisation. Routine HD treatment involved intensive
labour costs, while hospitalizations cost more in pathology, medical services, imaging and
ICU. Institution based HD treatment involves intensive labor services, especially nursing

services.
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The higher labour costs in RHT suggested that home-based HD would achieve great cost
savings. From the costing study of home-based CAPD treatment attached to this main
study, the daily nursing cost was only $2 and was very low proportion of total CAPD cost.
It could be expected that the home-based or community-based HD treatment could

greatly reduce the total costs of HD treatment.
7. An Additional $48-56 Millions was Required if Renal Problem is not Changed

If the current situation of renal problems continues, it is predicted that over five years, the
prevalence of dialysis treatments would increase at 11% annually and cost increase at 15%
if 3% inflation rate is considered. It is expected that $48-56 millions would needed to meet

the increasing demand of HD treatment in five years.

8. To strengthen Primary, Secondary and Tertiary Prevention at All Stages of Renal

Diseases

It was found from literature review that different strategies are required at different stages
of renal disease to achieve better outcomes. Tertiary prevention is vital to provide quality
of care to reduce the incidence of comorbidities and the mortality rate in people with
ESRD. Various studies also showed that if ESRD patients are promptly referred to
nephrologists, and receive adequate dialysis treatment, treatment of anaemia, nutritional
status, blood pressure and diabetic control, the initial length of stay in hospital, and the
morbidity can be reduced (Obrador, GT and Pereira, BJ, 1998), (Hannah et al, 1999),
(Hannah et al, 2000).

Primary care is important in reduction of incidence of risk factors of renal disease, e.g.,
diabetes, essential hypertension and LBW. Reduction of incidence rate of risk factors of
renal disease is a needed long-term strategy for health professionals. It could be achieved
by health promotion, education of health, hygiene and diet. It usually takes a longer time
to see the changes of outcomes, but it dose reduce the risk factors for renal diseases and

other adulthood diseases (discussed in section 2.2).

Secondary prevention by screening and treatment programs for those risk populations can
reduce the incidence of renal failure by effectively retarding the progression of renal
failure (Mackenzie, HS and Brenner, BM, 1998), (Brenner, BM and Mackenzie, HS, 1997),
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(Lafferty, HM and Brenner, BM, 1990), (Hoy, WE, Mathews, JD, McCredie, DA et al.
1998), (Hoy WE, Baker P, Kelly, A et al. 2000). Intervention and treatment programs are
extremely important to those patients with renal diseases at early stage. They not only
retard the progression of the renal failure, but also improve patients’ quality life by
relieving the hypertension and edema. These intervention and treatment could eventually

save huge costs in hospitalisation and in emergency medical evacuation.

5.2 Limitation and Bias Issues

5.2.1 Limitation in Methodologies:

1. Bias Occurred in Costing Study: DRG costs were summed over all unit costs for each
service. This method allocated overhead costs according to a method called top down
allocation. Information on most of key cost drivers was not available at the hospital level.
There was no information of square footage, kilogram of laundry washing, paid hours of
administration in allocating overhead costs of water and electricity, laundry, and general
administration. Most of these information was substituted by number of inpatient staff,
giving incorrect information practically. Instead of using individual patient cost, DRGs
costs were used in the study. The DRG cost ignores the difference of service utilisation

among patients with the same DRG. This also creates the bias in estimating the costs.

2. It was hard to divide clearly between the costs of patient with HD and CAPD and
between the costs of dialysis and renal transplantation. Patients shifting from one program
to another made it impossible to cost health resources into a single program. In that sense,
the cost information provided in this study was in fact of combined patient costs,
including patients in HD program as well as those temporarily transferred to HD

program.

There needs a clear definition of how treatment modality is determined. In Australia, there
is no clear definition to determine treatment modality when patients have more than one

type of renal replacement therapy.

3. When multiple regression analysis was used in the study, it assumed that the
dependent variables were independent from each other. The variables used in the study,
however, were individual major diagnosis groups, which had potential collinear

relationships among each other from medical science. For example, diabetes and
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cardiovascular disease were highly related to each other, as was ESRD highly related to
dialysis-related complications and dialysis access procedures. This study did not consider

these collinear relationships.

4. Any multiple regression model is totally dependent on the number of variables
selected. If one or more variables were dropped from selection, the model would be
different from the one without dropping. Moreover, the final model selected here is
dependent on original data, and can not be extrapolated to other population that has very
different disease patterns from this study population. It is expected that the final model
would be different if the different data are used. |

5. The varables selected in the final model are the ones with significant impact on total
costs. But it doesn’t mean that other variables (diseases) do not contribute to the cost in

the data.

5.2.2 Limitation in Information System and Data Base:

1. 'The two costing study approaches used here are two commonly used in the Australian
health care system. One benefit of top-down approach is efficient in estimating cost, as it
avoids laborious costing of individual patients. But because it ignores variation in costs for
individual patients, this model is inappropriate in patient-based economic evaluation. The
bottom-up approach is suitable for small sample and more accurate as it ascribes a cost to
individual patients based on their use of health resources. But it is very complex and time
consuming to develop, validate and implement. It needs frequent updating. Moreover, it is

hard to estimate overhead cost at the patient level.

2. Incomplete and Inconsistent Information Systems across the NT. This study could
only look at the cost of dialysis treatment in the Top End, because the information system

of expenditure and morbidity data was different in Alice Spring Hospital.

3. Underestimation of Comorbidities of Dialysis Patients and Their Costs: Nearly all
DRGs of same day RHT from the dialysis unit were recorded as DRG 572. Part of the
reason is that the hospital care system usually ignores extra diagnoses if there is any

associated diagnosis. Another reason is that medical staff sometime doesn’t write down
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the diagnoses that actually need extra care. This insufficient information also resulted in

lower estimation of costs.

4. Underestimation of Number of Dialysis Treatments: Due to deficiencies in the
information system, the actual number of dialysis treatments during hospitalisation was
underestimated in the hospital data. We estimated the actual number of HD treatments
during hospitalisation by calculating total days in hospital of 488 admissions (i.e. 4,312)
divided by 7 and multiplied by 3, giving around 1,841 in two-year. 'This underestimation
of number of dialysis treatments resulted in an overestimated unit cost of dialysis

treatment.

5. 'This study was based on the perspectives of health department. Information system
was not available in providing the information on costs spent in other service providers,
such as the GP, the community health care centers, Medicare and other non-government

organisations providing services related to dialysis patients.

5.3 Suggestion of Future Study

1. There needs a clear definition of how treatment modality is determined. In Australia,
there is no clear definition to determine treatment modality when patients shift from one
treatment to another. Given such a definition, it would be able to cost patients with
specific modality treatments. It 1s also suggested that future study should cover the costs

of all ESRD patients, including renal transplant patients.

2. Available Data should be Updated Frequently. The hospital morbidity data used in the
study was not updated in a timely fashion, therefore there were numerous variables with
mistakes and coding problems. There was insufficient mortality information in the current

NT renal registry data and it needs to be updated as well.

3. A complete renal registry should be established. There needs to be a population based
information system to identify the development of renal diseases from the eatly stage to
terminal stage, so that care plans could be implemented to individual patients. It could
also give the better knowledge of how resources are used and in which types of

prevention resources need to be invested in future.
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Dialysis Patients Related DRGS3 List

DRG3 DESCRIPTION

3 TRACHEOSTOMY OTH DISD A>15

23 CRANIOTOMY +CC

37  CEREBROVASCLR DSRD EX TIA +CC
41 NRVSSYS INF EX VRL MENINGITI

44  NONTRAUMATIC STUPOR & COMA
45  SEIZURE A>64 +CC

4  SEIZURE (A<65 +CC)/(A>65-CC)

48  HEADACHE

56  DMNTIA&GLBL DSTRBS OF CRBRL F
98  LENS PR +VITRECTOMY OR +CC

130  DYSEQUILIBRIUM

133 OTITIS MEDIA & URI A>) +CC

163  OTHRESP SYS OR.PR +MAJ CC

166  RESP SYS DX W VENTILATOR SUP

170 RSP INFC/INFLM A>54 +CC

171 RSP INFC/INFLM A >54-OC/A <55 +C
176 PULMNRY OEDEMA & RESP FAILURE
177 CHRONIC OBSTRCTV AIRWAYS DIS
181  RESPIRATORY SGN & SYM A>74/ +C
186  BRNCHTS&ASTHMA A <50+OC/A>49-C
194  PLEURAL EFFUSN A >64-CC/A <65+C
199  OTHERRESP SYS DX A>64 +CC

200  OTRESP SYS DX A>64-CC/A<65+C
231 VSCLR PR-MJR RECNSTR -PMP +C

232 VSCLR PR-MJR RECNSTR -PMP -C

240  OTHCIRCULATORY SYS OR. PR

244  CIRCSYS DX +VENTILATR SUPPOR
249  CRCDSRD+AMI-INVSV CIN PR-MC
251  INFECTIVE ENDOCARDITIS

252 HEART FAILURE & SHOCK

255  CORONARY ATHEROSCLEROSIS +CC
257 HYPERTENSION +CC

259  SYNCOPE & COLLAPSE +CC

261  CHESTPAIN

269  UNSTABLE ANGINA +CC

277 PRPHRL VSCLR DSR +NMOC/A >74-C
279  NM ARRHYTHM&CONDCTIN DSRD +MCC
280  NM ARYTM&CNDCTIN DSR A 369/ +NMC
282  OTHER CIRCSYSTEM DX A>69 +CC
283  OT CIRCSYS DX A>69-OC/A<70+C
284  OTHER CIRCSYSTEM DX A<70-CC
311  PERTNL ADHSLYS A <50+CC/A>49-C
319  ABDOM, UMB & OTH HERNIA PR A>
322 OTHDIGV SYS OR. PR +CC/+MAL
331  OTH GASTROSCOPY+N-M DIG DIS+C
334  OTHER COLONOSOOPY +CC

337  GIHAEMORRHAGE A >64/+CC

346 ABDMNL PN, MESENTRC ADENTS +C
348 OESPHS,GAST&MDD A>74/A10-74+C
367  CHOLECYSTECTOMY -CD.E.

376  DSRLVR-MAL,CIRR,ALCHEPA +C
378  DSRD OF BILIARY TRACT +CC

380  OTHHEPTBLRY&PANCRS OR PR +CC
400  INFC/INFL BN&JT +MISC MS&CT P
423 LCLEXC&RMVL INT FX DV HP&FMR
448  CONNECTIVE TISSUE DSR A>64/ +C
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DRG3 DESCRIPTION

Contirned

450
459
478
489
490
500
507
512
520
528
529
532
538
539
541
552
566
567
568
569
570
571
572
576
586
587
623
653
659
759
808
811
815
819
885
890
891
895
902
930
932
934
939
942
950
954

SEPTIC ARTHRITIS +CC

BNE DIS&SPCFC ARTHRPTH A <65
OTHER MS&CT DX A>69-CC/A<70+C
CELLULITIS A>59 +CC

CELLULITIS A >59-CC/ A <60+CC
LLMB +SKN G/FLP R +ULR/CLS+C
SKIN ULCERS A <65

MAL BRST DSRD A >69-CC/A <70+CC
DIABETICFOOT

OTHER ENDCRN,NUTR&META OR.P
INTD SDAY STAY ENDSCPC/OR. P
MISCMETABOLIC DISORDERS +CC
SDAY INMT,OB END,NTRMS MT D
DIABETES +MCC/(A>59+NMCC)
DIABETES A <60 -MAJOR CC
KDNY,URTR&MJR BLDR PR NPLSM+C
INSERTION PERITONEAL CATHETER
OTHKDNY&URY TRCT O.RPR +MCC
OTHKDNY&URY TRCT O.R.PR +NMC
OTHKDNY&URY TRCT ORPR-CC
RENAL FAILURE +CC

RENAL FAILURE -CC

ADMIT FOR RENAL DIALYSIS
KDNY&URY T INF A <70+CC/A>69-C
OTHKDNY&URNRY TRCT DX +NMCC
OTHKDNY&URNRY TRCT DX -CC
OTHER MALE REPRODUCTIVE SYS D
UTRN,ADNX PR-OVRIN/ ADNXL MAL+C
CONISTN,VAGINA,CERVIX&VULVA P
RED BLOOD CELL DSRD A>64 +CC
SEPTICAEMIA A>34

FEVER UNKNOWN ORIGIN A> +CC
VIRAL ILLNESS A <60

ORPRI&P DIS A>54-CC/A<55+C
INJURIES A <65

COMPLCTINS TREATMENT A>59 +CC
COMPLCTNS TREATMENT A <60/-CC
SKIN GRAFTS INJURIES LWR LMB
OTHER PR OTHER INJURIES -CC
O.RPR+DX OT CNTCT HLTH SRV+C
SIGNS & SYMPTOMS

SHORT STAY CNTCT HLTH SERVICE
AFTERCARE -SDX HST MALIGNANCY
OTHFCTRINFL HLTHST A>79/+C
EXT OR. PR UNREL PRINCIPAL D
NON-EXT O.R. PR UNREL TO PDX

Adapted from (Department of Human Services and Health, 1993)
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Table A10: Comparison of Cost Component of Renal Dialysis Treatments in RDH and
National Level (1996/97 and 1997/98)

Cost Components RDH96/97 RDHY97/98 NATIONAL NATIONAL
96/97 97/988
Total Number of Treatments 8054 9957 309049
ALOS 1.00 1.00 1.00 1
Cost Weight 0.20 0.24 0.22
Cost/ patient 495 551 490 496
Ward Nurse Cost Weight 0.34 0.28 0.23 0.23
Cost/ patient 187 161 140 143
Path Cost Weight 0.02 0.26 0.17 0.18
Cost/ patient 3 37 17 17
Imaging Cost Weight 0.00 0.04 .0.03 0.04
Cost/ patient 0 4 2 3
Ward Medical Cost Weight 0.08 0.16 031 031
Cost/ patient 23 34 85 20
Allied Cost Weight 0.10 0.36 0.14 0.16
Cost/patient 11 46 8 9
Pharmacy Cost Weight 031 0.68 048 0.48
Cost/ patient 46 95 50 50
Critical Care Cost Weight 0.00 0.00 0.03 0.04
Cost/patient 0 0 4 6
OR Cost Weight 0.00 0.00 0.10 0.09
Cost/patient 0 0 31 26
ED Cost Weight 1.04 0.40 0.02 0.02
Cost/patient 42 12 1 1
Supplies Cost Weight 030 .0.39 032 0.51
Cost/patient 82 89 91 91
Pros Cost Weight 0.00 0.00 0.07 0.07
Cost/ patient 0 0 2 2
On Costs Cost Weight 0.25 0.26 0.23 0.21
Cost/ patient 64 60 19 18
Orher Cost Weight 041 0.21 0.28 021
Cost/ patient 37 14 25 28
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Table A11: Forecast Dialysis Volume in Year 1999-2001

Year/Month  Actual Forecast Stand Error Lower-95% Upper-95% RESIDUAL

95/1 480

95/2 481

95/3 555

95/4 537

95/5 533

95/6 556

95/7 562

95/8 575

95/9 616

95/10 583

95/11 543

95/12 581

96/1 611 '

96/2 571 612 46 522 702 -41
96/3 621 654 46 564 744 -33
96/4 575 610 46 520 700 -35
96/5 626 578 46 488 669 48
96/6 551 639 46 549 729 -88
9/7 596 576 46 486 666 20
96/8 601 605 46 514 695 -4
96/9 605 643 46 553 733 -38
96/10 637 580 46 490 670 57
96/11 629 585 46 495 675 44
96/12 670 658 46 567 748 12
97/1 721 697 46 607 788 24
97/2 642 702 46 612 792 -60
97/3 739 726 46 636 816 13
97/4 755 713 46 622 803 42
97/5 738 766 46 676 857 -28
97/6 721 725 46 635 816 -4
97/7 845 754 46 664 844 91
97/8 822 833 46 743 923 -11
97/9 787 853 46 762 943 -66
97/10 800 796 46 706 887 4
97/11 773 763 46 673 853 10
97/12 825 804 46 714 894 21
98/1 830 856 46 766 947 -26
98/2 796 795 46 705 885 1
98/3 855 884 46 794 975 -29
98/4 844 850 46 760 940 -6
98/5 860 847 46 756 937 13
98/6 920 843 46 753 933 77
98/7 884 969 46 879 1059 -85
98/8 848 886 46 796 976 -38
98/9 822 863 46 773 953 -41
98/10 828 842 46 751 932 -14
98/11 807 797 46 707 888 10
98/12 846 843 46 753 934 3
99/1 817 867 46 777 958 -50
99/2 864 793 46 703 883 71
99/3 949 927 46 837 1017 22
99/4 929 937 46 847 1027 -8
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Year/Month  Actual Forecast Stand Error Lower-95% Upper-95% RESIDUAL

Contined

99/5 942 938 46 848 1028 4
99/6 1044 952 46 862 1042 92
99/7 1149 1043 46 953 1133 106
99/8 1125 1115 46 1025 1205 10
99/9 1079 1123 46 1033 1213 -44
99/10 1046 1103 46 1013 1193 -57
99/11 1079 1031 46 941 1121 48
99/12 1102 1106 46 1016 1196 -4
00/1 1106 46 1016 1196

00/2 1108 59 993 1223

00/3 1179 69 1044 1313

00/4 1164 78 1011 1316

00/5 1174 86 1006 1342

00/6 1217 93 1035 1400

00/7 1254 100 1058 1450

00/8 1224 106 1015 1432

00/9 1206 112 986 1426

00/10 1210 118 978 1441

00/11 1212 123 970 1454

00/12 1237 129 986 1489

02/1 1242 139 969 1514

02/2 1243 145 958 1528

02/3 1314 152 1017 1611

02/4 1299 158 991 1608

02/5 1310 163 990 1630

02/6 1353 169 1022 1683

02/7 1390 174 1048 1731

02/8 1359 179 1008 1710

02/9 1341 184 980 1703

02/10 1345 189 974 1716

02/11 . 1347 194 967 1728

02/12 1373 199 983 1763

03/1 1377 207 971 1784

03/2 1379 213 961 1797

03/3 1450 219 1020 1879

03/4 1435 224 995 1875

03/5 1445 230 995 1896

03/6 1488 235 1027 1949

03/7 1525 240 1054 1996

03/8 1495 245 1014 1975

03/9 1477 250 986 1967

03/10 1481 255 981 1981

03/11 1483 260 973 1992

03/12 1508 265 990 2027

04/1 1513 273 978 2047

04/2 1514 278 ‘ 969 2060

04/3 1585 284 1028 2142

04/4 1570 290 1003 2138

04/5 1581 295 1003 2159

04/6 1624 300 1035 2212

04/7 1661 305 1062 2259

04/8 1630 311 1021 2239
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Year/Month  Actual Forecast Stand Error Lower-95% Upper-95% RESIDUAL

Contiraeed

04/9 1612 316 994 2231
04/10 1616 321 988 2244
04/11 1618 325 980 2256
04/12 1644 330 997 2291
05/1 1648 338 985 231
05/2 1650 344 976 2324
05/3 1720 350 1035 2406
05/4 1706 355 1009 2402
05/5 1716 361 1009 2423
05/6 1759 366 1041 2477
05/7 1796 372 1068 2524
05/8 1765 377 1027 2504
05/9 1748 382 999 2497
05/10 1752 387 993 2510
05/11 1754 392 985 2523
05/12 1779 397 1001 2558
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Figure A11: Autocorrelation Function of First and Seasonal Difference, and Residuals.
ARIMA Procedure (a)

Name of variable = NO. OF HD TREATMENT

Period(s) of Differencing = 1.

Mean of working series = 10.54237

Standard deviation 44.60346

Number of observations = 59

NOTE: The first observation was eliminated by differencing.

Autocorrelations

Lag Covariance Correlation -1 9 8 7 6 543 2101234567891 std
0 1989_469 1.00000 I******************** 0
1  -482.584 -0.24257 *okkkk | 0.130189
2 -285.942 -0.14373 L EEE| 0.137636
3 111.366 0.05598 | . | * 0.140157
4 92.700826 0.04660 | . [ * 0.140535
5 -53.548055 -0.02692 ; * | . | 0.140797
6 -2.767347  -0.00139 . | 0.140884
7 -271.611  -0.13652 | . wEx ' 0.140884
8 13.357700 0.00671 | 0.143109
9 14.579947 0.00733 | 0.143115
10 -128.721  -0.06470 . * | | 0.143121
11  -200.281  -0.10067 . *x | . | 0.143616
12 552.862 0.27789 . | ek x | 0.144807
13 -499.302  -0.25097 SHEwE | | 0.153580
14 265.928 0.13367 . [ % | 0.160381

"." marks two standard errors

Partial Autocorrelations
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To
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To

1
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12
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-0.24257 l *****l
-0.21523 | LEExk |
-0.04300 | * |
0.02280 | |
0.00002 | |
0.00685 | . |
-0.15711 l ***l
-0.09010 | *x |
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-0.10111 | *x |
-0.16720 I ***I .
0.20071 | . [ *wwx.
-0.19633 | LEEFK |
0.10804 | | **
Autocorrelation Check for White Noise
Chi Autocorrelations
Square DF Prob
5.35 6 0.500 -0.243 -0.144 0.056 0.047
13.63 12 0.325 -0.137 0.007 0.007 -0.065
Variance Estimate = 2100.61017
Std Error Estimate = 45.832414
AIC = 618.783752%*
SBC = 618.783752%*
Number of Residuals= 59

* Does not include log determinant.

Chi

Autocorrelation Check of Residuals

Autocorrelations
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Model for variable NO. OF HD TREATMENT

No mean term in this model.

Period(s) of Differencing

ARIMA Procedure

Name of wvariable

Period(s) of Differencing =

Mean of working series =

Standard deviation

Number of observations =

1.

1,12.
2.659574
51.31102

47

NO. OF HD TREATMENT

0.045
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-0.008
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NOTE: The first 13 observations were eliminated by
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04479
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Butocorrelation Check for White 'Noise
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6 4.70
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6

Autocorrelations

Prob
0.583 -0.168 -0.188 0.110 0.105 0.045 0.049

Conditional Least Squares Estimation

MAl,1
MA1,2

Approx.
Estimate Std Error T Ratio Lag
0.21363 0.12642 1.69 1
0.64162 0.16596 3.87 12
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Lag

12
18
24

Variance Estimate
Std Error Estimate
AIC =
SBC =
Number of Residuals=

2118.12545
46.0230969
495.275899*
498.976195*
47

* Does not include log determinant.

Correlations

Parameter

MAl,1

1.000
-0.019

of the Estimates

MA1l, 2

~-0.019
1.000

Autocorrelation Check of Residuals

Chi
Square DF Prob
2.51 4 0.642 0.000
6.49 10 0.772 -0.175
10.82 16 0.821 -0.005
21.48 22 0.491 0.230

Autocorrelations
-0.196 -0.029 0.079
0.053 -0.062 -0.171
0.109 -0.055 -0.205
0.010 ~-0.193 -0.111

Model for variable NO. OF HD TREATMENT

No mean term in this

model.

Period(s) of Differencing = 1,12.

Moving Average Factors

Factor 1: 1 - 0.21363

B** (1) - 0.64162 B**(12)
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Lag

e

HOoOWVWoOoNOoOUhd WNEHEO

Covariance Correlation
.00000
-0.
-0.
-0.
.07770
.03244
.04398
.17512
.05237
.06181
.17033
.01110

2027.557
-0.351374
-397.859
-61.180706
157.546
65.769923
89.165840
-355.062
106.186
-125.318
-345.346
-22.508226

Lag Correlation
.00017
-0.
-0.
.04060
0.
0.
~-0.

1

W~ W

1

-0

0

0

ARIMA Procedure

Name of variable = RESIDUAL.

Mean of working series = 0.659727
Standard deviation = 45.0284
Number of observations = 47

00017
19623
03017

19623
03146

02194
06878
16839

.07650

Autocorrelations

-1 987665 4321012345678 291

|********************|
****'
* |

* %

*k kK
|*

*
*kk

" " marks two standard errors
Partial Autocorrelations

-1 987654321012345¢6778291

* kK Kk

* % %

| N *
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(c)

std
0

.145865
.145865
.151377
.151505
.152351
.152498
.152767
.156980
.157351
.157867
.161730



9 -0.13787
10 -0.17324
11 -0.02639
To Chi
Lag Square DF
6 2.51 6
Variance
AIC
SBC
To Chi
Lag Square DF
6 2.51 6
12 6.49 12
18 10.82 18
24 21.48 24

Std Error Estimate

Autocorrelation Check for White Noise

0

o O O O

Prob
.868 -0.
Estimate

Prob
.867
.889
.902
.610

000

.000
.175
.005
.230

Autocorrelations
-0.196 -0.030 0.
2027.99245
45.0332372

***|
***l
* |

491.275899%*
= 491.275899%*
Number of Residuals=
* Does not include log determinant.

Autocorrelations
-0.196 -0.029 O0.
0.053 -0.062 -0
0.109 -0.055 -0.
0.010 -0.193 -0.

47
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APPENDIX 2:

APPLICATION OF ZERO-BASED COSTING MODEL

A-Satellite-Based Haemodialysis Treatment

118



BACKGROUND

To validate the extent of accuracy of zero-base model, the final unit cost of haemodialysis
treatment was compared between Zero-base Budget model (ZBBM) and COMBO model.
It was found that unit cost of the treatment was very similar to each other, making the
higher creditability to apply ZZBM in the Continuous Ambulatory Peritoneal Dialysis
treatment (CAPD). By using ZZBM, this report presented HD costing study in the first
part and CAPD costing study in the second part.
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Table A20: HD Cost by Zero-based Budget Model

Cost/tre Adjusted Cost/  Actual Cost / Patient  Total Cost

atment _ Year / Patient ($) (1996/98) ($)
Unit Costs
Personnel Cost 155.0
Drugs 35
Pathology 8.2
Imaging 0.9
Medical Supplies 6.2
Travel +Transport 20
PPT 972
Maintenance 18
Electricity & Water 6.3
Food 22
Clothing 0.1
Other 10.0 -
"Total Unit Costs 2934 45,768 21,828 2,553,889
Total Unit Costs
Overh;d Cost 82.1
Total Hospital Costs 3755 3,268,978
Total Hospital Costs
AH-\*-/ISS 14.5
Total THS Costs 390.0 ‘ 3,395,201
Total THS Costs
EI-:O 74.5
Total Health Care Cost ~ 464.5 72,466 34,562 4,043,723
Total Health Care Cost

+
Creation of A-V fistula 21.8

Total Cost at the first year  486.3 75,863 36,182
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Notes to Summary Page

In 1997/98 financial year, 8,705 haemodialysis treatments were completed, which were
equivalent of 55.8 patients who finish whole year program, with three times treatment per
week and fifty-two weeks a year. The actual number of patients enrolled in the unit was

117. Among those 117 patients, 55 were new patients in 97/98.
Direct Cost

Personnel Cost: Personnel cost included costs of nursing, allied health worker, medical

staff and administration staff and technician.

Nursing: In 1997/98 financial year there was an equivalent of 55.8 ESRD patients with
haemodialysis dependent treatment in the renal unit. The total FTEs were 16.59, with
13.92 of registered nurses (RN), 0.66 of enrolled nurses (EN), and 2.01 of personal care
nurses (PCA) respectively, giving an average ratio of 1 nurse to 3.4 patients (= 55.8 /
16.59 = 3.4). This was higher than desirable 1:3. These FTEs includes roster hours, float

hours, overtime hours and agent nurse hours.

One full time equivalent (FTE) social worker is dedicated to the renal unit, involved in

soctal support for patients treated in the town.

Renal administration costs were evenly allocated among dialysis patients based on number
of treatment. It assumed HD and CAPD in center consumed the same administration
resources. The average cost for administration would be total administration cost/total

dialysis treatment, ie.,
$99439/(8705 +280) =$11.1/ treatment.
Technician’s cost was the technician’s salary.

Medical costs were composed of 0.1 FTEs specialist salaries and additional consultant
fees. The consultant fee was $8,743. It assumed that a specialist’s annual salary was

$94,500. Therefore, the average medical cost was ($9,450+$8,743)/8705=$2.1 per

treatment.
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Drugs: The drug cost for haemodialysis patients in renal cost center in RDH included

regular drug used during dialysis treatment and Price Per Treatment (PPT) cost.

The regular drugs used in routine haemodialysis treatment were Heparin, Lignocaine,
EPOQ, Iron etc.. EPO cost was covered by commonwealth govemnment as patients with
routine dialysis treatment were considered as outpatients. Whether EPO will be included
in the costing study totally depends on what perspective of the study. For decision-makers
in Terntory Health Department, this might not be necessary to be considered. But if

looking at from social point of view, all of costs have to be covered.

PPT was the cost that RDH used in a contract with one of company to supply both
dialysis disposable and dialysis machines. PPT was different with the contract to different

commercial company. In 1993-1998, PPT in the contract was $97.2 per dialysis treatment.

Pathology and Imaging costs: Pathology and imaging tests are based on the least frequent
of tests annually for ESRD patients, set by the renal department under best practical
guidelines. The pathology cost is determined by the 75% of Standard Medicare Schedule
Book (Nov.1998). Some of pathology tests were underwent in RDH campus, while others
were sent away to local or other state pathology department. Seventy-five percent of
standard Medicare schedule price was charged in the first situation, while 65% or 85% was

charged in the second situation.

Imaging Cost: Unlike pathology costs, imaging cost study for 97/98 financial year were
underwent in RDH. The actual cost for each imaging test was combined of Medicare
imaging price and all other costs used in imaging department, including all kinds of

resources.

Food: In Renal Unit, one meal was provided per dialysis treatment. Sandwich or meat pie

was the main meal to provide patients during dialysis.

Electricity and Water are included. But the water plant maintenance for dialysis was

covered in PPT rather than this water and electricity expenditure.

Overhead Costs
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Notes to Labour Related Costs

Administration: Renal administration included 1 FTE cleaner, 1FTE dietitian, and 1 FTE

receptionist.

Nursing: In 1996/97 year, there were equivalent of 16.6 FTEs of nurses in the dialysis
unit. An average of 55 patients (8705 divided by 156) was treated in the dialysis unit by 16
FTE nursing staff or a ratio of 1 nurse to 3.3 patients. This ratio was slightly higher than
recognised as optimum for in-hospital units and therefore artificially produced lower labor

costs than those in renal ward.

Medical: 10% of 1FTE specialist time was involved in dialysis unit each week, for

reviewing dialysis patients, or accepting new patients, , L.e., 4 hours a week.

Technician: One FTE technician was employed by RDH, to maintain and repair all
equipment of dialysis facilities. It was assumed that 80% of his time was spent in the

dialysis unit.
Notes to Drug Costs

All drugs listed above are the routine usage during haemodialysis treatment. The average

cost of those drugs was $3.5 for each episode.

Erythropoietin (EPO) was routinely used for each patient during dialysis. The
Commonwealth Department of Human services and Health funded this drug. This is not
the cost of health department, nor the cost of hospitals. But it is a part of social cost or

government cost.
Notes to Imaging Cost

The average imaging cost per treatment is calculated from the actual total numbers of
imaging test among 117 patients per year, and the estimated cost of each imaging test

(from costing study of radiology department in the RDH).

Notes to AIMSS Cost
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THS had a contract with AIMSS organisation, to provide transportation to patients to and
from dialysis facility, such as satellite dialysis unit, and renal ward in the hospital. This
contract included two parts of service fee: wheelchair and transportation. The
transportation fee was kept at a contract price at $324,972 each year after 1996, while the
wheelchair fee was $48,470 in 1996/97 and $56,324 in 1997/98. The total cost for AIMSS
service was $754,738 in two years. The total separations in these two years in RDH
including dialysis patients were 51,636. The average cost for a return trip =
$754738/51636 =$14.5.

Notes to Inpatient Procedure Costs

Each new patient needed to have his/her fistula established before he/she could start
regular dialysis treatment. Using casemix information of hospital costing study, the cost of
this inpatient procedure, identified as DRG 566, was obtained at $3397, with average cost

of $21.8 per treatment.
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Table A21: Personnel Cost

Royal Darwin Hospital-Nightcliff Satellite Renal Dialysis Unit

F1Es Actual Expenditure Cost / Treatment Annual Cost / patient
Nurse 14.6 901,358 103.54 16,153
PCA 2 51,722 5.94 927
AHW 1 238,592 27.41 4,276
Technician 1 4,000 046 72
Medical 0.1 18,193 2.09 326
Administration + others 3 99,439 1142 1,782
Total Personnel Cost 1,313,304 |150.87 23,535
Table A22: Labour Related Cost Component
Labour Cost Nurse PCA AHW Medical Administration  Technician Total
Salaries and wages 748,702 46,509 197,268
Higher dutes 2912 569 0
Leave loading 1,674 561 3,037
NT Allowance 5,872 2 2,092 '
Other PNL Allowance 2,285 3 5,816
Overtime 7,402 209 13,452
Penalty Payments 105,387 3,699 2,965
Recreation Leave Fares 11,616 0 0
Terminations 5,318 0 8,088
Workers' Compensation 0 82 2,928
Perishable Freight 2 0 0
other 10,188 88 2,946
Total 901,358 51,722 238,592 18,193 99,439 4,0000 1,349,304
' ‘155.00 I
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Royal Darwin Hospital-Nightcliff Satellite Renal Dialysis Unit

Table A23: Actual Full Time Equivalent Counted by Labour by Types of Producavity

97/98 RDU-productive Hours(average hours/month) Rostered  Agent Hours Overtiime  Float Hours Actual Hours FTEs/month  Actual FTEs
Hours Hours

Registered Nurse 2106.00 2340 6.81 281.00 2417.21 173.81 1391

Enrolled Nurse 11433 0.00 0.08 0.00 114.41 173.81 0.66

PCA 27433 7033 0.08 533 350.07 173.81 201

Total FTEs 16.58

97/98 RDU-Non Productive Hours (average hours/month) ARL LSL Sick W/O Sick With Work Compensation Total

Registered Nurse 3593 6.0 106.3 18.8 0.0 490.5

Enrolled Nurse 133 0.0 129 20 0.0 283

PCA 16.0 0.0 3.3 13 0.0 207
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Royal Darwin Hospital-Nightcliff Satellite Renal Dialysis Unit

Table A24: Regular Drugs Used in Routine Dialysis Treatment

Descrption Quantity Unit Cost Treatment Cost
Heparin 1 1.04 1.04
Lignocaine 1 032 0.32
Iron Infusion 1 1.59 1.59
Vitamins 5 0.10 0.50
Subtotal [ 345
EPO 1 74.50 74.50
Total | 77.95

Drug usage varied according to the individual needs of each patient, a typical list of regular

requirements were mentioned here.

PPT Items Covered (see table 3.2.1)
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Royal Darwin Hospital-Nightcliff Satellite Renal Dialysis Unit

Regular Imaging Test For Individual Patient Per Year

Average dialysis treatments per year 156

Table A25: Imaging Cost

A B C=A*B D=A/156 E=B*D
Imaging Tests ~ Number per Year Unit Cost Approximately($) Cost per Annual per Patient Proportion per Treatment Cost Treatment
CXR 1 59.34 59.34 0.0064 0.3804
AV fistula 0.0833333 264.12 2201 0.0006 0.1592
Echorenal 0.0227273 160.68 3.65 0.0002 0.0264
Echocardiogrph 0.0378788 306.06 11.59 0.0003 0.0838
CT Head 0.0606061 260.36 15.78 0.0004 0.1141
VEN of arm 0.0606061 294.78 1 17.87 0.0004 0.1292
Total 130.24 | 0.8931

Among 117 patients, 11 had AV fistula imaging tests, 3 echo-renal, 5 echo-cardio, 8 CT
head, and 8 VEN of arm.
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Royal Darwin Hospital-Nightcliff Satellite Renal Dialysis Unit
Regular Pathology Test For Individual Patient Per Year

Average dialysis treatments per year 156

Table A26: Pathology Cost
A

B ) C=A"B D=A/156 E=D*B
Number Test / Unit Cost Approximately($) Cost per Annual per Patient Proportion per Treatment Average Cost
Year /Treatment
12 129 154.80 0.0769 0.9923
12 14.85 178.20 0.0769 1.1423
12 11.8 141.60 0.0769 0.9077
12 32.00 384.00 0.0769 24615
1 30.95 30.95 0.0064 0.1984
1 26.85 26.85 0.0064 0.1721
2 18.55 37.10 0.0128 0.2378
2 1045 20.90 '0.0128 0.1340
2 1045 20.90 0.0128 0.1340
2 10.25 20.50 0.0128 0.1314
1 14.85 14.85 0.0064 0.0952
4 27.5 110.00 0.0256 0.7051
4 8.55 34.20 0.0256 0.2192
4 12.45 49.80 0.0256 03192
4 14.85 59.40 0.0256 0.3808
Total 1284.05 3.5179 8.2311
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Findings:

In 1997/98, the actual total cost spent in renal unit for HD patients was $2.6 millions. The
average cost per treatment was $293 at the unit level, $376 at the hospital level, and $486
of health care costs. The annualised cost per patient was $72,466 if 156 treatments were
provided. The first year cost was $75,866 when the access procedure cost was taken into

consideration.

The average cost of HD per treatment from ZZBM was different from that cost from
hospital costing model ($ 486 vs. $550 in 97/98).

Several reasons were contributed to these differences.

First, pattents were different. In hospital costing model, all patients with routine HD
treatments were included no matter whether the treatment was performed in dialysis unit,
or from renal ward, emergent department, medical ward. In this Zero-based model,
patients in dialysis unit were in quite stable medical condition, and consumed less medical
resources, such as staff (lower ratio of nurse and medical staff to patients) and other
inpatient services (less pathology, imaging and drug cost). This was one of reasons that the
cost in ZBCM is cheaper than that in COMBO model.

Secondly, cost items were different. Except overhead costs taken from hospital costing
information, EPO and inpatient procedure to start HD treatment were not included in

COMBO model, while in ZBCM cost of emergency department was not included.

Even though the differences of above reasons, ZBCM was still able to use in the costing
study at any level of service provided, ie. at the unit, institution, or health care system

levels etc..
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B- Home-Based
Continuous Ambulatory Peritoneal Dialysis Treatment
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Background and Objective of Study

Home based peritoneal dialysis patients are outpatients, whose information is not available
in hospital morbidity data, neither cost information is available from hospital costing
study. This study is to complement the limitations of hospital costing model, which
focuses on inpatient costs, to give a complete picture of cost information of ESRD
patients accepting HD and PD treatments. Being the validity of zero based model applied
in satellite HD treatment, as opposed to hospital costing model (in the first part of the
report), this study continually employed the similar model but for home based PD
treatment. The costs were presented as a unit cost (cost per day), annualised cost per

patient, and total cost of home based peritoneal dialysis treatment from satellite dialysis

registry.

CAPD patient information used in this part of costing study was obtained from Dialysis
Registry Data in Satellite Dialysis Unit in Nightcliff, and expenditure data of CAPD cost
center was taken from Hospital Financial Expenditure Data. Two-year data were included
to estimate the average cost of each year. In hospital CAPD cost center, it was assumed
that 20% of costs were used in inpatient cares. Therefore 80% of all costs in CAPD cost

centers were taken as the actual costs used in the following 28 CAPD patients.
Notes to Summary Page

In 1996/97 and 1997/98 financial years, 13 and 15 patients registered in Nightcliff Renal
Unit as CAPD patients, with total of 6964 days of CAPD (3,390 in 96/97 and 3,574 in
97/98).

Personnel cost only included nurse salary and other allowance. One full time equivalent
nurse was in charge of training and visiting of those patients. Costs of nurse
administration, allied health worker and medical practitioners were within overhead

cost.

For these home base PD patients, medical staff was seldom mvolved in service. The

cost of medical practitioner was neglectable.

Page 132



Drug costs were those actual costs of prescriptions through pharmaceutical department.
Usage rate of Erythropoietin (EPO) for CAPD patients was assumed to be the same as
HD patients, i.e., 3 times a week. The cost of EPO =74.5%3/7 =319 per day.

The annual costs of imaging and pathology were similar to those of patients with HD
treatments. The annual imaging cost is $130, and $1,284 for pathology, which equivalent
to $130/365 = $0.36 per day for imaging and $1284/365 = $3.5 per day for pathology

cost.

The peritoneal catheter insertion was a stating procedure of peritoneal dialysis
treatment. Without this, PD was not able to perform. Five patients had this procedure
during two-year period. Costs here were derived from Costing Study in RDH in
1996/97 and 1997/98.

Cost of travel and transportation included those costs that CAPD nurse staff visit PD
patients 1-2 per year. AIMSS cost per trip for PD patients was the same as that of HD
patients. Each year, PD patients visited specialists every three months unless other
comorbidities needed consultation. The average cost for each day was $14.6%4/365=
$0.15.

Overhead cost for home dialysis treatment was referred from information of Home
Dialysis Zerobase Costing Study of Caims District Health Service, 1.e., 7% of total direct

costs plus hospitalisation cost.
Findings

Different health agency had different perspective regarding to the cost of specific service.
EPO was not included from perspectives of Territory Health Government as it was
funded by Commonwealth Government. But from societal point of view, it had to be

taken into consideration.

The actual cost spent in home-based CAPD patients was around $0.43 million in two
years at the unit level, $0.46m at the hospital level and $0.69m in health care costs. The
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average cost per episode (cost per day) was $62 at the unit level, $66.6 at the hospital level,
$66.75 from Territory Health Services’ view, and $98.6 in health care costs. The average
cost per day was $139 for a patient in the CAPD program in the first year, when the costs
of the insertion of peritoneal catheter and hospital overhead costs were considered. The
annualised health cost for a patients finishing a while year period of CAPD treatment was

$36,000, and $51,000 if the access procedure of CAPD treatment was taken into account.

As a matter of fact, the average of days on CAPD treatment for those 28 patients was
only 124 days per year. Therefore the actual cost per patient per year was around $7,744
at the unit level, $$8,300 at the hospital level, and $12,260 in health care costs. .

Medical supplies and EPO were the two major cost items of CAPD costs. If a patient
changes modality of dialysis treatments from time to time, such as from PD to HD or

from HD to PD, cost of treating PD home base would be increased.

Discussion

Zerobase mode, as a complement method of COMBO model fitted to inpatient care
costing study, could be used to estimate costs of outpatient, such as patients with CAPD

at home base.

In the study, several assumptions were made. Firstly, the temporary transfer from PD to
HD was equivalent to that from HD to PD. Secondly, CCPD and CAPD consumed
similar disposal material and personnel resources. Thirdly, when costs of HD and
CAPD were compared each other, it had to be very careful as these two treatments were

based on different settings and different cost components were included.
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