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Executive summary  

The Northern Territory (NT) has the highest prevalence of end stage kidney disease 
(ESKD) in Australia. In 2012, there were about 700 patients hospitalised with ESKD in the 
NT, of whom 81% were Indigenous people. The NT prevalence of ESKD has continued to 
increase, particularly in remote Indigenous communities, due in part to the high incidence 
and in part to improved survival time. ESKD and the associated renal replacement therapy 
(RRT) impose an enormous burden for NT public hospital services. There are three types 
of RRT for people with ESKD. Haemodialysis (HD) is the most common form of RRT in 
the NT, followed by peritoneal dialysis (PD) and kidney transplantation. Same-day HD 
comprises close to 50% of total NT public hospital admissions. In 2012/3, there were 
approximately 60,000 same-day HDs in the NT. 
 
HD costs have been estimated as a component of acute care costs in Australian public 
hospitals since 1995. There have also been a number of renal costing studies: in the NT 
by Menzies School of Health Research in 2001; in Queensland by KPMG in 2009; and 
most recently in Central Australia by the George Institute for Global Health in 2011. 
Costing is also conducted routinely as part of the National Hospital Cost Data Collection 
(NHCDC). Activity based costing (ABC) information is provided through the NHCDC. A 
large component of ABC costs is allocated through a top-down approach, which 
calculates the average cost of hospital inpatient care at organisational level. This 
methodology is inadequate for understanding the true costs of service delivery. The 
objective of this project was to ascertain and validate the costs of dialysis in the NT in the 
2011/2 and 2012/3 financial years at a service level. This project informs an 
understanding of the costs of providing dialysis services in the NT and enables the 
Department of Health to improve financial and operational management of dialysis 
services through identification of potential areas of inefficiency. This project accompanies 
the RRT demand and projection study. 
 
In this study the costs of dialysis in the Top End were estimated, for 2011/2 and 2012/3 
using standard costing methods. Where possible the prices used in this study have been 
validated against other studies and independent data sources. For the Nightcliff Renal 
Unit the average cost per same-day HD was estimated at $563 in 2011/2 and $559 in 
2012/3. The breakdown of the average cost is listed in the Table ES1 below. These 
estimates were just below the Australian national ABC estimates ($577 in 2010/1 and 
$563 in 2011/2) and substantially less than the Northern Territory ABC estimates ($800 
and $616 respectively). Definitions and breakdowns for each cost category are also 
available in the body of this report. The potential high cost areas were supply overheads, 
non-clinical salary and on-costs. The difference is mainly caused by a lack of recorded 
activity data and incorrect costing methods for allocating overhead and other costs. 
Average episode costs for the two years combined (2011/2 and 2012/3) were also 
estimated for home HD ($410), PD ($168), and HD performed at Palmerston ($545) and 
Tiwi Islands ($741) satellite clinics.  
 
These study results indicate that the cost of providing HD at Nightcliff Renal Unit was 
close to or slightly below the national average cost for same-day HD (L61Z). This 
comparison is limited by some uncertainty in the available data which may not be 
complete. For example, it may not include all the costs of medical salaries, or may have 
an incorrect allocation of cost codes. However, these effects are expected to be minimal 
and the conclusion of the study is that the cost of dialysis at Nightcliff Renal Unit is 
competitive. The competency and professionalism of staff are important in achieving this 
competitive cost, along with factors including the relatively high number of patients and 
larger scale of service compared with renal dialysis units in other parts of Australia. The 
standard costing estimates will inform budget decisions and improve financial 
management by identifying potentially high cost areas. 
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Table ES1. Cost estimates for haemodialysis, Nightcliff Renal Unit, Royal 
Darwin Hospital, 2011/2-2012/3 

    2011/2  2012/3 

Nursing ............................................................................................    $191  $207 

Supply ..............................................................................................   $115  $117 

Non-clinical .....................................................................................   $60  $55 

On-costs ..........................................................................................   $54  $57 

Pharmacy ........................................................................................   $66  $54 

Depreciation ...................................................................................   $25  $5 

Medical............................................................................................   $25  $32 

Pathology ........................................................................................   $15  $14 

Hotel ................................................................................................   $9  $8 

Allied health ....................................................................................   $3  $7 

Imaging ............................................................................................   $1  $3 

Others..............................................................................................   $0  $0 

Total ................................................................................................    $563  $559 

95% uncertainty band ....................................................................   $539-$585  $535-$580 
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Introduction  

The Northern Territory (NT) has the highest prevalence of end stage kidney disease 
(ESKD) in Australia. There were about 700 patients hospitalised with ESKD in the NT in 
2012, with 81% being Indigenous (Figure 1). The prevalence of ESKD in the NT has 
increased in remote Indigenous communities,1 due in part to the high incidence, and in 
part to improved survival time. The Australia and New Zealand Dialysis and Transplant 
Registry (ANZDATA) indicates that in the NT the average survival time for ESKD 
improved by 31% between 1995-2004 and 2005-2009.2 Recent data indicate that the 
crude survival rates in the NT are now comparable with national averages (Figure 2). 
 

Figure 1. Number of hospital patients with end stage kidney disease by 
Indigenous status and region, Northern Territory, 2004/5-2012/3 

 
 
ESKD and the associated renal replacement therapy (RRT) imposes enormous burden for 
public hospital services in the NT. There are three types of RRT for people with ESKD. 
Haemodialysis (HD) is the most common form of treatment in the NT, followed by 
peritoneal dialysis (PD) and then kidney transplantation. Same-day HD comprises close to 
50% of total NT public hospital admissions. However, this treatment is life saving for 
patients with ESKD. In 2012/3, there were about 60,000 same-day HD interventions in the 
NT.3 Renal services are delivered through the two main centres at Alice Springs Hospital 
(ASH) and Royal Darwin Hospital (RDH). The two main centres support satellite services 
that enable community-based service delivery in response to the pattern of demand 
across the NT. In the Top End, HD services are provided at Nightcliff, Palmerston, RDH, 
Katherine Hospital and Tiwi Islands. In Central Australia, HD services are provided at 
Flynn Drive, Gap Road, ASH and Tennant Creek Hospital.4  
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Figure 2. Crude survival (years) for haemodialysis patients, Northern 
Territory vs rest of Australia, 1995-2011 

 
Source: ANZDATA analysed by Paul Lawton (2014).

5
 

 
 
HD costs have been estimated as a component of acute care costs in public hospitals 
since 1995. There was a costing study conducted by Menzies School of Health Research 
in 2001.6,7 A RRT costing study was completed for Queensland Health by KPMG in 2009,8 
and more recently, a renal study in Central Australia by the George Institute for Global 
Health in 2011.9 Costing is also conducted routinely as part of the National Hospital Cost 
Data Collection (NHCDC).10 Activity based costing (ABC) information is provided through 
the NHCDC. A large component of the costs was allocated through a top-down approach, 
which calculated the average cost of hospital inpatient care at organisational level. This 
methodology is inadequate for understanding the true cost of service delivery. 
 
The objective of this project is to validate and ascertain the costs of dialysis in the NT in 
the 2011/2 and 2012/3 financial years at a service level. This project will: help understand 
the costs of providing dialysis services in the NT; provide a more accurate public sector 
comparator of the cost of service delivery; enable the Department of Health to improve 
financial and operational management of dialysis services (through identification of 
potential areas of inefficiency); and improve the quality of future NHCDCs to meet the long 
term health needs of all Territorians in an affordable, efficient and sustainable way. This 
project accompanies the RRT demand and projection study. 
 
Nightcliff Renal Unit (NRU) has 55 full-time equivalent (FTE) staff, manages 25 satellite 
HD machines, 27 home HD (HHD) machines, 2 satellite units (Palmerston with 8 HD 
machines and Tiwi Islands with 6 HD machines). It opens from 6:30 am to 10:00 pm from 
Monday to Saturday including public holidays. The functions include inpatient services 
(same-day HD), nephrologist outpatient clinics, HHD training and support, staffing for PD 
services, staff and university education, chronic kidney disease management, access 
management and allied health services by dietician, technician support, social worker and 
Aboriginal liaison officers (ALO). 
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Method  

Costing method 
This project uses the standard product costing method to provide a detailed average cost 
analysis.11 The cost estimation is based on a local standard dialysis model and individual 
level use of health resources from a Department of Health perspective. The overall 
formula for costing is  

Cost=Quantity×Price. 
Price data was collected through working with cost centre managers and the renal nursing 
consultant. The study compared disparities in terms of accuracy between ABC and 
standard costs, and where possible provided reconciliation. This is an internal project 
steered by the Renal Working Group, which endorsed, guided and supervised this project.  
 
The products were measured by episode of care.12 An episode of care refers to a period 
of care with the principal clinical intent provided by a health care provider with a defined 
starting time and finish time. The episode of acute admission for HD is the same-day 
Australian Refined Diagnosis Related Groups (AR-DRG) code L61Z, with International 
Classification of Diseases 10th revision Australian Modification (ICD) principal diagnosis 
code Z49.1 and principal procedure code 13100-00 (block 1059). HD access costs were 
estimated using AR-DRG F14B, procedure 34512 block 765. HD models were 
categorised into nurse-assisted (dependent) and semi-assisted (semi-dependent) models. 
HHD training sessions were recorded as same-day admission (L61Z). The episodes of 
HHD and PD (ICD procedure codes: 13100-06, 13100-07, 13100-08, block 1060) were 
divided into two types: training and self-care. The episodes of self-care were measured 
annually. AR-DRG L02B was used for costing PD catheter insertion (block 1061, 
procedure 13112-00). Peritoneal complications were measured by using code K65.  
 
The cost components investigated included: 

• Nursing salary (Levels 1-2 and 3-6)  
• Supply (price per treatment (PPT) and other supplies)  
• Non-clinical salary (physical and administration)  
• On-costs (maintenance and repairs, administration, renal related on-costs, general 

government on-costs, waste management, essential services, freight, staff travel 
costs, and transport – non-Patient Assistance Transport Scheme) 

• Pharmacy (pharmaceuticals and overhead) 
• Depreciation 
• Medical 
• Pathology 
• Hotel (food services, laundry and cleaning) 
• Allied health (social worker, dietician and ALO / Aboriginal health worker (AHW) 
• Imaging 
• Non-DRG cost (Patient Assistance Transport Scheme (PATS) costs and renal 

access costs). 
 
Standard definitions and classifications used in the NHCDC were followed in order to 
compare with the previous studies and NHCDC results.13 Using NHCDC data has an 
inherent flaw as the NHCDC did not include all the activity, due to incomplete recording. 
Depreciation was costed using ABC average. Costs of critical care, operating rooms, 
emergency departments and prostheses are negligible and therefore omitted from the 
report. Overnight hospitalisations and their associated AR-DRGs were not included. The 
costing methods are summarised in Table 1 by cost category and bucket (conventional 
cost areas). Uncertainty bounds were estimated by using standard deviation,14 assuming 
binomial distribution with 5% inflation at the 0.05 significance level. Pathology was costed 
on the basis of Medicare Benefit Scheme (MBS) Item 66509 at $15.75 per item (four tests 
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including creatinine) for validation purpose. Pharmacy was costed on average charge 
based on the actual invoices; reimbursement for pharmacy items (through the 
Pharmaceutical Benefits Scheme or S100 schemes for example) was not included. 
Medical costs have been calculated as the total of the medical cost code divided by the 
number of HD treatments. Medical consultations at NRU and elsewhere in the NT are 
regarded as outpatient services and may attract MBS payment; these data were not 
available for analysis in this report. 
 
Table 1. Methods by cost category and buckets 
 

Cost category Methodology Bucket 

Nursing Standard model times price derived 

from expenditure 

Clinical staff 

Supply    

Direct PPT contract  Dialysis machinery, 

consumables, maintenance, 

water purification/testing 

Indirect Expenditure divided by activity Other supplies/equipment 

Non-clinical salary    

Physical Standard model times price derived 

from expenditure 

Support staff 

Admin Standard model times price derived 

from expenditure 

Support staff 

On-costs    

Cleaning Expenditure divided by area size Cleaning 

Admin Expenditure divided by activity Administration, catering, 

security, IT, repairs, 

legal/insurance 

Transport Expenditure divided by activity Client transport 

Essential services Expenditure divided by activity Including power, water 

Pharmacy   

Pharmaceuticals Expenditure divided by activity Medications including dialysis 

specific and day to day 

medication 

Overhead ABC  

Deprec ABC Depreciation 

Medical Standard model times price Clinical staff 

Pathology ABC Pathology 

Hotel    

Laundry Quantity estimates time price 

estimated in the review 

Linen and laundry 

Catering Expenditure divided by activity Catering  

Accommodation Expenditure divided by activity  

Allied ABC Allied health staff 

Imaging ABC Imaging 

 
Note: ABC=Activity based costing; IT=information technology; PPT=Price per treatment. 

 
Data sources 
This study utilised the best available quantitative data including expenditure, products and 
allocative measures. Recurrent expenditure data by cost centre and cost classification 
were sourced from the Consolidated Reporting Finance Universe for the 2011/2 and 
2012/3 financial years (Appendix 1). The source for hospital morbidity data was the 
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Hospital Activity Reporting 2 Year Universe validated by NRU activity sheets. Personnel 
data was taken from Consolidated Personnel and Integrated Payment System (PIPS) 
Reporting. Inpatient fractions were collected during the study to estimate the proportion of 
working hours involved with inpatient services and PD (see Appendix 2). The inpatient 
fraction for PD was assumed to be 10%. 
 

Figure 3. Dialysis service delivery model 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: HD=haemodialysis; PD=peritoneal dialysis. 

 

Service models 
The dialysis service delivery models are described in Figure 3. The shaded boxes are the 
focus of this costing study. Details of each model were developed locally by the project 
team assisted by the NRU managers on the basis of standard clinical protocols and 
clinical experiences in the NT (see Appendix 4). Costs were derived using standard work 
units (SWU, 15 minutes service time) or a fraction of SWU according to modelled 
requirements. The prices for a SWU were calculated on the basis of actual personnel 
expenses and available working time after deduction of all entitlements (leaves, holidays, 
education and breaks).  
 

Measures 
Standard cost per HD was calculated to represent the cost requirements if HD is provided 
at an average efficient level. This was compared with the ABC estimates in the NHCDC to 
identify high cost areas, which will provide good information for improving costing 
methodology and efficiency of the service. Annual cost per patient was derived using cost 
estimate per HD and assumes 156 HDs are required for ESKD each year.  This is based 
on the minimum Australian HD prescription of three times four hours weekly,15 where 
overall mean NT attendance was 108 sessions per year. For patients who did not attend 
HD, a flux ratio between maximum and average daily numbers of HD was computed using 
hospital admission data (Appendix 5). 
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Results  

Potentially high cost areas 
According to the NHCDC, potential high cost areas are identified by comparing NT and 
Australian ABC estimates in both 2010/1 and 2011/2 (Table 2). They included supplies 
overhead, non-clinical salaries and on-costs, which are underlined in Table 2. 
 
Table 2. Comparisons of activity based cost estimates for same-day 
haemodialysis in public hospital, Northern Territory vs Australia, 2010/1-
2011/2 

    2010/1   2011/2  Rank 

    Australia NT   Australia NT 

 Medical Direct ..................................  $36 $23   $38 $30 7 

 

Overhead ...........................  $11 $0 

 

$23 $1 

 Nursing Direct ..................................  $143 $176 

 

$142 $133 2 

 

Overhead ...........................  $17 $36 

 

$11 $15 

 Non-clinical ......................................................    $60 $120 

 

$55 $84 3 

Pathology Direct..................................  $11 $15 

 

$11 $14 8 

 

Overhead ...........................  $3 $4 

 

$2 $2 

 Imaging Direct..................................  $5 $1 

 

$3 $3 11 

 

Overhead ...........................  $2 $0 

 

$1 $0 

 Allied health Direct..................................  $11 $3 

 

$11 $7 10 

 

Overhead ...........................  $3 $1 

 

$4 $2 

 Pharmacy Direct..................................  $64 $53 

 

$54 $44 5 

 

Overhead ...........................  $5 $7 

 

$4 $3 

 Critical care Direct..................................  $0 $0 

 

$0 $0 12 

 

Overhead ...........................  $0 $0 

 

$0 $0 

 Oper rooms Direct..................................  $0 $0 

 

$1 $0 13 

 

Overhead ...........................  $0 $0 

 

$0 $0 

 Emerg depts Direct..................................  $1 $0 

 

$1 $1 14 

 

Overhead ...........................  $0 $0 

 

$0 $0 

 Spec proc  Direct..................................  $0 $0 

 

$0 $0 15 

 

Overhead ...........................  $0 $0 

 

$0 $0 

 Supplies ............................................................   $135 $270 

 

$130 $215 1 

Prostheses ........................................................   $0 $0 

 

$2 $0 16 

On-costs ...........................................................  $36 $59 

 

$35 $51 4 

Hotel .................................................................  $18 $7 

 

$21 $6 9 

Deprec  .............................................................  $16 $25   $13 $5 6 

Total .................................................................  $577 $800   $563 $616   
 
Source: National Hospital Cost Data Collection Round 15 (2010/1) and Round 16 (2011/2). 

 

Expenditure data 
The data sources were analysed and validated against Departmental Annual Reports.16,17 
The expenditure data are summarized in Table 3. The Departmental expenditure was 
consistent with those published in the Annual Reports. The cost centres associated with 
Top End Renal Service, NRU and satellite HD are listed in the Appendix 1.  
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Table 3. Expenditure by areas, Nightcliff Renal Unit, 2011/2-2012/3 
  2011/2  2012/3 

Department of Health .........................................................  $1,246,237,000  $1,274,848,000 

Top End Renal Service* .....................................................  $19,210,319  $20,763,466 

Nightcliff Renal Unit* ...........................................................  $11,498,576  $11,262,795 

Nightcliff satellite haemodialysis* .....................................  $7,367,457  $7,700,122 
 
Source: Consolidated Reporting Finance Universe -  Department of Health expenditure dataset;

16,17
  * Top 

End Renal Service, Nightcliff Renal Unit and satellite haemodialysis were defined by using cost centre codes 
in Appendix 1. 

 
Same-day separations data 
The HD activity data were analysed by location, and were validated using NRU activity 
sheets (Table 4). 
 
Table 4. Number of haemodialysis treatments by location, Nightcliff Renal 
Unit, 2011/2-2012/3, comparing unit-based activity sheet and hospital 
information system data 

  
 

Home haemodialysis  
 

RDH Tiwi 

  Nightcliff satellite Training Self-care Palmerston renal ward Islands 

Unit activity sheet       

2011/12 14417 704  4835 4117 2285 

2012/13 14299 849  4378 4265 2391 

Hospital information system 
  

 
   

2011/12 14239 698 3827 4748 2143 2285 

2012/13 14105 848 3747 4464 1622 2430 

 
Note:  RDH=Royal Darwin Hospital; Peritoneal dialysis patients were recorded manually and described on 
page 16.  

 
Personnel data 
Personnel data on FTEs by cost centres are presented in Appendix 2, which was 
manually checked and validated by the NRU Manager. FTEs by areas are presented in 
Table 5. 
 
Table 5. Full-time equivalents by areas, Nightcliff Renal Unit, 2011/2-2012/3 

  2011/2 2012/3 

Top End Renal Service* ...................................................................................... 116.2 126.6 

Nightcliff Renal Unit* ............................................................................................ 68.6 71.3 

Nightcliff haemodialysis* ..................................................................................... 52.3 54.9 

       Nurse ................................................................................................................ 40.6 42.7 

       Professional .................................................................................................... 3.0 2.7 

       Patient care assistant .................................................................................... 5.0 6.3 

       Administration ................................................................................................. 3.8 3.2 
 
Source: Consolidated PIPS Reporting Universe - Department of Health payroll dataset; * Top End Renal 
Service, Nightcliff Renal Unit and satellite haemodialysis were defined by using cost centre codes in Appendix 
1. 

 
For the next section, HD is used to compare each cost category with national average 
level. The categories are listed in their descending order of ABC estimates. 
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Cost estimates by cost category 
Supplies  
Supplies include medical and surgical consumables, equipment, instruments and aides 
that are usually disposable and used by clinical staff.13 In the case of HD, supplies cover 
HD machines (5008s/4008s configurations), chair, dialyser, dialysate and bloodline. The 
national avergae supply costs were estimated to be $135 per HD in 2010/1 and $130 in 
2011/2. Tables 6 and 7 provide aggregated cost estimates for supplies from this study, in 
comparison with the ABC results,10 which require detailed analysis to rule out the ABC 
modelling errors. 
 

Nursing costs 
Nursing costs refer to salary and wages for nurses and includes ordinary hours, overtime, 
penalty rate, leave loading, education, allowance, and other entitlements based on 
recurrent expenditure in 2011/2 and 2012/3. The cost estimates were derived using the 
standard HD models (see Appendix 4) and standard working units required. The models 
were nurse-assisted model and semi-assisted model. The final average was empirically 
estimated by two-third nurse-assisted model and one-third semi-assisted model, subject 
to 14% no-show activities (Appendix 5). Detailed costing is listed in Table 15, Appendix 3. 
The price per SWU was $18.75 in 2011/2 and $17.86 in 2012/3. The standard nursing 
cost totalled $191 and $207 in 2011/2 and 2012/3 respectively (see Table 6). These costs 
were competitive to the national averages ($160 in 2011/2 and $154 in 2012/3),10 given 
the remoteness and high-cost nature of the NT. Personnel costs were derived using a 
nurse-assisted and semi-assisted HD models described in Appendix 3.  

 
Non-clinical salary  
Non-clinical salary is defined as salary and wages paid for staff engaged in patient care 
assistance, Aboriginal liaison and administration. It does not include technicians 
responsible for HD machine maintenance as these costs are already included in PPT. The 
costs were estimated at $60 in 2011/2 and $55 in 2012/3 (see Table 6), consistent with 
the national average ABC. However, these estimates were significantly lower than the NT 
ABC estimate ($120 and $84), and warrant further examination of the patient costing 
process. Patient care assistant (PCA) accounted for 72-75% of non-clinical salary costs.  
 

On-costs  
On-costs include maintenance and repairs, administration (such as stationary, 
communication, IT, recruitment, rental, legal expenses), renal related on-costs, general 
government on-costs, waste management, essential services (including power and water), 
freight, staff travel costs, patient non-PATS transport and so on. The on-costs were 
estimated at $54 in 2011/2 and $57 in 2012/3 (Table 6). The on-costs were likely 
underestimated due to a lack of allocation of RDH corporate expenses. The non-PATS 
patient transport cost in the NT was high, at $19 per HD in 2011/2 and $20 in 2012/3 (See 
Table 7). This includes taxi, metro minibus and RDH shuttle bus. The PATS costs were $8 
in 2011/2 and $9 in 2012/3. These costs are significant and potentially unpredictable.  
 

Pharmacy  
Pharmacy costs are pharmaceutical goods and services used during the provision of HD. 
Because there is direct charge for pharmaceutical usage, pharmacy costs were estimated 
by the pharmacy data (direct billings to the NRU divided by activity plus pharmacy 
overhead). The pharmacy cost was $66 per HD in 2011/2 and $54 in 2012/3 (Table 6). 
Similar to the NT activity based estimates and Australian average costs, it did not include 
potential or actual cost reimbursement under Australian Government schemes. Pharmacy 
overhead was provided by ABC estimate. 
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Medical 
Medical cost is not a major cost for satellite HD in the NT, and was estimated at $25 per 
HD in 2011/2 and $32 in 2012/3 (see Table 6), nearly 50% below the national average. 
The reason for this lower cost may be that the cost codes used only accounted for part of 
the medical costs. Junior doctors’ salaries and travel to regional and remote clinics were 
not completely covered.  
 

Pathology 
Pathology costs refer to goods and services provided by RDH or other laboratories. They 
were approximately $15 per HD in 2011/2 and $14 in 2012/3, close to the national 
average. These data were validated by pathology usage data at an episode level. 
Pathology costs were derived assuming $15.75 per MBS item (see Method). 
 

Hotel 
Hotel costs include linen, laundry and food services. The laundry costs were based on an 
estimated 2.61 kilogram per HD at a price of $2.24 per kilogram.18 The food services were 
based on spending identified in the general ledger. The hotel costs were $9 per HD in 
2011/2 and $8 in 2012/3, below the national average (Table 6). 
 

Allied health 
Allied health costs include salary and wages for allied health professionals such as 
dieticians, nutritionist, podiatrist and social workers. The allied health costs were likely to 
be under-estimated because of difficulties in quantifying the level of involvement in HD. 
The costs were estimated at $3 per HD in 2011/2 and $7 in 2012/3, below the national 
average (Table 6). 

 
Imaging 
Imaging costs involve x-ray diagnostics, ultrasound imaging and other diagnostic 
technologies. They were estimated at $1 and $3 per HD in 2011/2 and 2012/3 
respectively, below the national average of $7 and $3 (Table 6).   
 

Nightcliff satellite haemodialysis costs 
Average cost per HD at NRU was estimated at $563 in 2011/2 and $559 in 2012/3. The 
average cost of the HD for patients with ESKD was $87,204 – $87,828 annually, 
assuming HD treatments three times a week for a patient with ESKD. These estimates 
were slightly below the national ABC estimates (Table 6) and significantly below the NT 
ABC estimates. The potential high cost areas were supply overhead, non-clinical salary 
and on-costs. If the discrepancies could not be explained by incomplete data collection 
and allocative methodology used in the NHCDC, the high cost areas may have room for 
improved efficiency. If the discrepancies were mainly due to data collection and allocative 
methodology in NHCDC, it is recommended that the NHCDC data collection and 
allocative methodology be revisited to ensure a better reflection of HD services at NRU. 
Further breakdowns of the cost categories are presented in Table 7. 
 

Peritoneal dialysis costs 
PD can be delivered at home. For the purposes of this analysis, PD was divided into two 
types of episode: training (before repatriation inclusive; see Appendix 4) and self-care. 
Based on historical data, 75% of PD patients used continuous ambulatory (manual) PD 
and 25% automated (overnight) PD. Annual average number of PD patients was 24.6 in 
2011/2 and 25.3 in 2012/3 at the Casuarina PD Unit. An average training episode lasted 9 
weeks and self-care episodes were measured in years. Monthly costs can be derived on a 
pro-rata basis. The training episode was costed at an average of $44,784 in 2011/2 and 
$44,182 in 2012/3 at the PD Unit. The self-care episode cost $61,913 per year in 2011/2 
and $60,523 per year in 2012/3 (Table 8). These estimates were below the recent 
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estimate of $65,250 in Central Australia.9 The lower cost areas were supply and nursing. 
This difference partially reflected the fact that the training cost was not separated in the 
Central Australia study.  

 
Home haemodialysis costs 
HHD was introduced because of proximity to residence and the flexibility to provide HD 
closer to home. It is also divided into a training episode (before repatriation inclusive; see 
Appendix 4) and self-care episode. The costing includes setup cost (plumbing, electrical 
and other requirements) and annual on-costs such as filter, salt, power and water for 
those dialysed at a residential home. Based on historical data, 84% of HHD patients lived 
in remote areas and 53% of HD was delivered in remote settings. HHD training is longer 
and more labour intensive than PD; usually taking between three and six months. The 
training episode cost on average $71,332 in 2011/2 and $70,101 in 2012/3 at NRU (see 
Table 9). The self-care episode was costed at $66,810 per year in 2011/2 and $61,089 
per year in 2012/3. These estimates contrast with recent estimate of  $54,017 in Central 
Australia.9 However, these are equivalent to $410 per session of HD, significantly below 
the national average L61Z costs $563 (2011/2). The self-care episode comprised two 
types: community facilitated self-care (renal ready rooms in Indigenous communities) 
(76%) and home based self-care (24%). The community facilitated self-care was about 
one-third more resource intensive than the home based self-care. Due to small sample 
size in this study, the two types were not costed separately. 
 

Palmerston satellite haemodialysis costs 
The Palmerston satellite unit has 8 HD stations staffed with 4 nurses, 2 PCAs and 0.5 
FTE admin personnel, with one additional spare machine. It opens 6 days a week from 
Monday to Saturday including public holidays, from 6:30 am to 9:00 pm. It also has a 
leased mini-bus for patient travel. The cost estimates at the Palmerston satellite unit were 
comparable with the Nightcliff satellite unit, with slightly lower nursing and supply costs, 
and higher non-clinical salary and on-costs (Tables 10 and 12). 
 
 
Table 6. Standard cost estimates for satellite haemodialysis, Nightcliff Renal 
Unit, compared with activity based costs 
 

  NT standard costs   NT ABC   Australian ABC 

  2011/2 2012/3   2010/1 2011/2   2010/1 2011/2 

Nursing ........................................  $191 $207   $212 $148   $160 $154 

Supply & non-clinical ..................  $175 $172  $390 $299  $195 $185 

On-costs ......................................  $54 $57 

 

$59 $51  $36 $35 

Pharmacy ....................................  $66 $54 

 

$60 $47  $69 $59 

Depreciation ...............................  $25 $5 

 

$25 $5  $16 $13 

Medical........................................  $25 $32 

 

$23 $31  $47 $60 

Pathology ....................................  $15 $14 

 

$19 $16  $14 $13 

Hotel ............................................  $9 $8 

 

$7 $6  $18 $21 

Allied health ................................  $3 $7 

 

$4 $9  $14 $15 

Imaging ........................................  $1 $3 

 

$1 $3  $7 $3 

Others..........................................  $0 $0 

 

$0 $1  $1 $5 

Total ............................................  $563 $559   $800 $616   $577 $563 

 
Note: ABC=Activity based costing.  
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Table 7. Standard cost estimates for satellite haemodialysis by components, 
Nightcliff Renal Unit 

  NT standard costs 

  2011/2 2012/3 

Nursing ........................................................................................................  $191 $207 

       Level 1-2 ...............................................................................................  $175 $189 

       Level 3-6 ...............................................................................................  $15 $18 

Supply ..........................................................................................................  $115 $117 

Non-clinical salary ......................................................................................  $60 $55 

       Physical .................................................................................................  $45 $39 

       Admin ...................................................................................................  $15 $15 

On-costs ......................................................................................................  $54 $57 

       Maintenance and repairs ....................................................................  $7 $7 

       Administration .....................................................................................  $14 $14 

       Renal related on-costs .........................................................................  $1 $2 

       General Government on-costs ...........................................................  $2 $3 

       Waste management ............................................................................  $2 $2 

       Essential services .................................................................................  $7 $8 

       Freight ..................................................................................................  $2 $2 

       Staff travel costs ..................................................................................  $0 $0 

       Transport - Non PATS ..........................................................................  $19 $20 

Pharmacy ....................................................................................................  $66 $54 

       Pharmaceuticals ...................................................................................  $59 $51 

       Overhead ..............................................................................................  $7 $3 

Depreciation ...............................................................................................  $25 $5 

Medical........................................................................................................  $25 $32 

Pathology ....................................................................................................  $15 $14 

Hotel ............................................................................................................  $9 $8 

       Food Services .......................................................................................  $1 $2 

       Laundry .................................................................................................  $3 $3 

       Cleaning ................................................................................................  $5 $4 

Allied health ................................................................................................  $3 $7 

       Social worker  .......................................................................................  $1 $3 

       Dietician ................................................................................................  $1 $2 

       ALO/AHW .............................................................................................  $1 $3 

Imaging ........................................................................................................  $1 $3 

Total ............................................................................................................  $563 $559 

(95% uncertainty band) .............................................................................  ($539-$585) ($535-$580) 

Non-DRG cost 

         PATS costs ............................................................................................  $8 $9 

       Renal Access costs ...............................................................................  $12,805 $13,446 

 
Notes: AHW=Aboriginal health worker; ALO=Aboriginal liaison officer; DRG=Australian Refined Diagnosis 
Related Groups; NT=Northern Territory; PATS=Patient Assistance Transport Scheme.  
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Table 8. Standard cost estimates for peritoneal dialysis by episode, 
Casuarina Peritoneal Dialysis Centre, 2011/2-2012/3 

  Training costs   Self-care annual costs 

  2011/2 2012/3   2011/2 2012/3 

Nursing .............................................................................. $13,822 $13,171 

 

$8,697 $8,287 

       Level 1-2 ................................................................ $4,147 $4,873 

 

$2,609 $2,486 

      Level 3-6 ................................................................ $9,675 $8,298 

 

$6,088 $5,801 

Supply ................................................................................ $4,260 $4,260 

 

$27,478 $27,478 

Non-clinical ................................................................ $2,027 $1,938  $525 $539 

       Physical ................................................................ $1,521 $1,391 

 

$394 $387 

       Admin ......................................................................... $506 $547 

 

$131 $152 

On-costs ............................................................................ $5,291 $5,594 

 

$10,609 $11,283 

       Maintenance and repairs .......................................... $328 $345 

 

$328 $345 

       Administration  .......................................................... $688 $688 

 

$688 $688 

       Renal related on-costs ............................................... $73 $76 

 

$73 $76 

       General Government on-costs ................................ $97 $147 

 

$97 $147 

       Waste management .................................................. $83 $87 

 

$83 $87 

       Essential services ....................................................... $326 $391 

 

$30 $32 

       Freight ........................................................................ $86 $91 

 

$92 $96 

       Staff travel costs ........................................................ $2,654 $2,787 

 

$4,930 $5,177 

       Transport - Non PATS ................................................ $956 $983 

 

$4,289 $4,636 

Pharmacy .......................................................................... $1,803 $1,569 

 

$10,754 $9,353 

       Pharmaceuticals ......................................................... $1,612 $1,482 

 

$9,611 $8,836 

       Overhead ................................................................ $192 $87 

 

$1,143 $518 

Depreciation  ................................................................ $773 $158 

 

$0 $0 

Medical.............................................................................. $68 $71 

 

$270 $282 

Pathology .......................................................................... $459 $429 

 

$2,739 $2,557 

Hotel .................................................................................. $422 $384 

 

$0 $0 

       Food Services ............................................................. $58 $79 

 

$0 $0 

       Laundry ................................................................ $128 $128 

 

$0 $0 

       Cleaning ................................................................ $237 $177 

 

$0 $0 

Allied health ................................................................ $84 $82 

 

$199 $202 

       Social worker .............................................................. $29 $33 

 

$70 $82 

       Dietician ................................................................ $22 $19 

 

$52 $48 

       ALO/AHW ................................................................ $32 $29 

 

$77 $73 

Imaging .............................................................................. $49 $147 

 

$0 $0 

PATS................................................................................... $641 $541 

 

$641 $541 

Access ................................................................................ $15,085 $15,839 

 

$0 $0 

Total .................................................................................. $44,784 $44,182   $61,913 $60,523 

(95% uncertainty band) ...................................................

($42,912-

$46,570) 

($42,335-

$45,944)   

($59,325-

$64,383) 

($57,993-

$62,938) 

 
Notes: AHW=Aboriginal health worker; ALO=Aboriginal liaison officer; DRG=Australian Refined Diagnosis 
Related Groups; NT=Northern Territory; PATS=Patient Assistance Transport Scheme. 
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Table 9. Standard cost estimates for home haemodialysis by episode, 
Nightcliff Renal Unit, 2011/2-2012/3 

  Training costs   Self-care annual costs 

  2011/2 2012/3   2011/2 2012/3 

Nursing ..............................................................................$32,399 $33,181 

 

$12,151 $11,578 

       Level 1-2 ................................................................ $12,960 $13,273 

 

$11,164 $10,566 

       Level 3-6 ................................................................ $19,440 $19,909 

 

$987 $1,012 

Supply ................................................................................ $7,892 $7,600 

 

$23,456 $22,710 

Non-clinical ....................................................................... $4,140 $3,761 

 

$525 $539 

       Physical ....................................................................... $3,107 $2,700 

 

$394 $387 

       Admin ......................................................................... $1,033 $1,061 

 

$131 $152 

On-costs ............................................................................ $5,150 $5,462 

 

$11,297 $12,074 

       Maintenance and repairs .......................................... $457 $480 

 

$457 $480 

       Administration  .......................................................... $958 $958 

 

$958 $958 

       Renal related on-costs ............................................... $101 $106 

 

$101 $106 

       General Government on-costs ................................ $135 $205 

 

$135 $205 

       Waste management .................................................. $115 $121 

 

$115 $121 

       Essential services ....................................................... $454 $544 

 

$454 $544 

       Freight ........................................................................ $120 $126 

 

$92 $96 

       Staff travel costs ........................................................ $1,477 $1,551 

 

$4,805 $5,045 

       Transport - Non PATS ................................................ $1,332 $1,370 

 

$4,180 $4,518 

Pharmacy .......................................................................... $4,710 $3,876 

 

$12,032 $9,901 

       Pharmaceuticals ......................................................... $4,209 $3,661 

 

$10,754 $9,354 

       Overhead ................................................................ $500 $214 

 

$1,278 $548 

Depreciation  ................................................................ $1,728 $353 

 

$3,516 $718 

Medical.............................................................................. $68 $71 

 

$270 $282 

Pathology .......................................................................... $1,072 $1,001 

 

$2,739 $2,557 

Hotel .................................................................................. $590 $537 

 

$0 $0 

       Food Services ............................................................. $80 $110 

 

$0 $0 

       Laundry ....................................................................... $179 $179 

 

$0 $0 

       Cleaning ................................................................ $331 $248 

 

$0 $0 

Allied health ................................................................ $84 $82 

 

$199 $202 

       Social worker .............................................................. $29 $33 

 

$70 $82 

       Dietician ................................................................ $22 $19 

 

$52 $48 

       ALO/AHW ................................................................ $32 $29 

 

$77 $73 

Imaging .............................................................................. $68 $205 

 

$0 $0 

PATS................................................................................... $625 $527 

 

$625 $527 

Access ................................................................................$12,805 $13,446 

 

$0 $0 

Total ..................................................................................$71,332 $70,101 

 

$66,810 $61,089 

(95% uncertainty band) ...................................................

($68,351-

$74,179) 

($67,171-

$72,899) 

 

($64,017-

$69,476) 

($58,536-

$63,527) 

 
Notes: AHW=Aboriginal health worker; ALO=Aboriginal liaison officer; DRG=Australian Refined Diagnosis 
Related Groups; NT=Northern Territory; PATS=Patient Assistance Transport Scheme. 
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Table 10. Standard cost estimates for Palmerston satellite haemodialysis, 
2011/2-2012/3 

  NT standard costs 

  2011/2 2012/3 

Nursing ........................................................................................................  $160 $178 

       Level 1-2 ...............................................................................................  $81 $68 

       Level 3-6 ...............................................................................................  $78 $110 

Supply ..........................................................................................................  $115 $114 

Non-clinical salary ......................................................................................  $73 $69 

       Physical .................................................................................................  $54 $50 

       Admin ...................................................................................................  $19 $18 

On-costs ......................................................................................................  $56 $59 

       Maintenance and repairs ....................................................................  $7 $7 

       Administration .....................................................................................  $14 $14 

       Renal related on-costs .........................................................................  $1 $2 

       General Government on-costs ...........................................................  $2 $2 

       Waste management ............................................................................  $2 $2 

       Essential services .................................................................................  $7 $8 

       Freight ..................................................................................................  $2 $2 

       Staff travel costs ..................................................................................  $0 $0 

       Transport - Non PATS ..........................................................................  $22 $23 

Pharmacy ....................................................................................................  $66 $54 

       Pharmaceuticals ...................................................................................  $59 $51 

       Overhead ..............................................................................................  $7 $3 

Depreciation ...............................................................................................  $25 $5 

Medical........................................................................................................  $25 $32 

Pathology ....................................................................................................  $15 $14 

Hotel ............................................................................................................  $8 $9 

       Food Services .......................................................................................  $2 $1 

       Laundry .................................................................................................  $3 $3 

       Cleaning ................................................................................................  $4 $5 

Allied health ................................................................................................  $3 $7 

       Social worker  .......................................................................................  $1 $3 

       Dietician ................................................................................................  $1 $2 

       ALO/AHW .............................................................................................  $1 $3 

Imaging ........................................................................................................  $1 $3 

Total ............................................................................................................  $546 $543 

(95% uncertainty band) .............................................................................  ($523-$568) ($520-$564) 

Non-DRG cost 

         PATS costs ............................................................................................  $22 $23 

       Renal Access costs ...............................................................................  $12,805 $13,446 

 
Notes: AHW=Aboriginal health worker; ALO=Aboriginal liaison officer; DRG=Australian Refined Diagnosis 
Related Groups; NT=Northern Territory; PATS=Patient Assistance Transport Scheme  
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Table 11. Standard cost estimates for Tiwi Islands satellite haemodialysis, 
2011/2-2012/3 

  NT standard costs 

  2011/2 2012/3 

Nursing ........................................................................................................  $185 $213 

       Level 1-2 ...............................................................................................  $0 $0 

       Level 3-6 ...............................................................................................  $185 $213 

Supply ..........................................................................................................  $146 $146 

Non-clinical salary ......................................................................................  $111 $96 

       Physical .................................................................................................  $83 $68 

       Admin ...................................................................................................  $28 $29 

On-costs ......................................................................................................  $141 $161 

       Maintenance and repairs ....................................................................  $24 $25 

       Administration .....................................................................................  $14 $14 

       Renal related on-costs .........................................................................  $1 $2 

       General Government on-costs ...........................................................  $4 $4 

       Waste management ............................................................................  $4 $4 

       Essential services .................................................................................  $7 $8 

       Freight ..................................................................................................  $7 $6 

       Staff travel costs ..................................................................................  $65 $90 

       Transport - Non PATS ..........................................................................  $15 $9 

Pharmacy ....................................................................................................  $66 $54 

       Pharmaceuticals ...................................................................................  $59 $51 

       Overhead ..............................................................................................  $7 $3 

Depreciation ...............................................................................................  $25 $5 

Medical........................................................................................................  $25 $32 

Pathology ....................................................................................................  $15 $14 

Hotel ............................................................................................................  $15 $17 

       Food Services .......................................................................................  $6 $6 

       Laundry .................................................................................................  $4 $4 

       Cleaning ................................................................................................  $5 $7 

Allied health ................................................................................................  $3 $7 

       Social worker  .......................................................................................  $0 $0 

       Dietician ................................................................................................  $0 $0 

       ALO/AHW .............................................................................................  $3 $7 

Imaging ........................................................................................................  $1 $3 

Total ............................................................................................................  $733 $748 

(95% uncertainty band) .............................................................................  ($702-$762) ($716-$777) 

Non-DRG cost 

         PATS costs ............................................................................................  $16 $27 

       Renal Access costs ...............................................................................  $12,805 $13,446 

 
Notes: AHW=Aboriginal health worker; ALO=Aboriginal liaison officer; DRG=Australian Refined Diagnosis 
Related Groups; NT=Northern Territory; PATS=Patient Assistance Transport Scheme.  
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Tiwi Islands satellite haemodialysis costs 
Cost estimates of Tiwi Islands Dialysis Centre are presented in Table 11. The 
costs were approximately 30% higher than the NRU. It is a 6-station satellite 
dialysis unit with 2 spare machines, opening 7 days a week 6:00 am – 5:30 pm, 
staffed with two fly-in-fly-out nurses and one full-time local PCA. The rosters may 
vary. The unit sometimes has up to 5 nurses over the week. The PCA is replaced 
by another casual PCA during the weekends and holidays. 

 
Comparison of annual costs by modality 
The annual cost estimates are compared in Table 12, from which per treatment costs 
were also derived. Note that PD requires treatment daily, whereas HD is required every 
other day. Training costs were separately listed in Tables 8 and 9. Table 12 reflects the 
sum of costs per patient per year assuming attendance at the prescribed dialysis 
sessions. 
 
 
Table 12. Annual average costs by modality per patient, 2011/2-2012/3 
 

  Satellite haemodialysis Home  Peritoneal 

  Nightcliff Palmerston Tiwi Isl. HD Dialysis 

Annual total ................................  $87,461 $84,983 $115,544 $63,950 $61,218 

       Nursing .................................  $31,021 $26,327 $31,075 $11,865 $8,492 

       Supply ...................................  $18,027 $17,927 $22,767 $23,083 $27,478 

       Non-clinical salary ................  $8,999 $11,091 $16,171 $532 $532 

       On-costs ................................  $8,665 $8,939 $23,579 $11,685 $10,946 

       Pharmacy ..............................  $9,368 $9,318 $9,318 $10,967 $10,053 

       Depreciation .........................  $2,370 $2,370 $2,370 $2,117 $0 

       Medical .................................  $4,374 $4,374 $4,374 $276 $276 

       Pathology .............................  $2,262 $2,262 $2,262 $2,648 $2,648 

       Hotel .....................................  $1,284 $1,284 $2,536 $0 $0 

       Allied health .........................  $780 $780 $780 $200 $200 

       Imaging .................................  $312 $312 $312 $0 $0 

Cost per treatment   ...................  $561 $545 $741 $410 $168* 

PATS cost .....................................  $1,297 $3,472 $3,388 $576 $591 

Once-off costs 

            Access cost ...........................  $13,125 $13,125 $13,125 $13,125 $15,462 

       Training cost .........................  $0 $0 $0 $57,108 $28,430 

 
Notes: * Cost per day; HD=Haemodialysis; PATS=Patient Assistance Transport Scheme.  
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Discussion  

This study indicates that the cost of providing HD at NRU was close to or slightly below 
the national average cost for the same-day HD (L61Z). Local ABC estimates are often 
biased due to a lack of recorded activities and incorrect allocation of cost data. The 
standard cost is considered more reliable and reflective of the true cost of dialysis. The 
difference between standard cost and ABC estimates is useful for validation purposes. 
Given the remoteness of the NT and the relatively high cost environment, the NRU has 
achieved relatively low costs. Apart from the competency and professionalism of staff, 
other reasons for this competitive cost may be that the number of ESKD patients (target 
population) was relatively high, and the scale of the service is much larger than those 
provided by renal dialysis units in other parts of Australia. The standard costing will inform 
budget decisions and improve financial management by identifying potentially high cost 
areas. 
 
The incidence of patients with ESKD increased at 4.5% annually from 2001 to 2012. After 
deducting 2% for population increase, the average incidence increase of ESKD was 
estimated at 2.5% annually.19 It is noted that HD is the main form of RRT used in the NT 
for ESKD. Primary and secondary prevention of chronic kidney disease (CKD) are more 
cost-effective measures from the perspective of population health. HD costs 
approximately $100,000 per patient annually in the NT. ANZDATA analysis indicated that 
average survival time improved from 4.8 years in 1995-2004 to 6.3 years in 2005-2009, 
which was greater than the Australian average survival time (5.3 years). Without primary 
and secondary prevention, the cost is expected to increase when the survival time is 
improved for patients with ESKD, especially for relatively young Indigenous patients.  
 
Differentials in cost estimates between NHCDC and standard costing are important 
information for identifying errors in cost modelling, improving accuracy of costing and 
identifying areas of potential cost inefficiency.  
 
Depending on the purpose, allocative statistics and efforts put into feeder systems, the 
NHCDC study will provide varying results. For example, if certain corporate overheads are 
reduced in a contestability study, this will inflate other services if applied to the NHCDC 
study. This issue needs to be carefully addressed and warrants further investigations.  
 
From the Departmental perspective, there should be more discussion regarding the 
alignment of the requested scope and the methodology between NHCDC and standard 
costing. The training episode of HHD is likely underfunded by 11% using L61Z cost 
estimates, because it consumes 30% more nursing time for training than the standard 
L61Z.  
 
For the self-care model, while 25% of HHD patients undergo HD at home, 75% of HHD 
patients still use HD machines at the clinic (renal ready room), with clinics bearing the on-
costs. Due to high on-costs and renal-related costs, the cost of community facilitated self-
care is about 33% higher than the HHD delivered at home in urban areas. The HHD 
should be costed and funded as such through activity based funding. One may argue 
HHD may consume more resources than L61Z in terms of non-nursing costs, because the 
machine is often used for one or two patients at a single location and therefore not fully 
utilised. HHD and PD activity data were not currently recorded and used for ABC, and this 
could be the reason why there was a higher supply cost in ABC estimates, given the vast 
majority of supply costs were allocated to L61Z inpatients. PD and HHD activity could be 
estimated through the primary care information system and ordered supplies. The costs of 
community facilitated HD (such as the Tiwi Islands satellite unit) were higher, with costs of 
providing HD in remote areas 30-33% higher than those at Nightcliff, mainly driven by fly-
in-fly-out staff travel and accommodation resulting in higher on-costs. 
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Dialysis service delivery is complex and multifaceted. One size does not fit all. A 
continuum of care is required with increased level of ESKD severity, development and 
progression of co-morbidities and disability. More expensive methods (such as satellite 
HD or hospital HD) are required to support lower cost methods (such as HHD or PD). A 
shift to low cost settings should be considered a key strategy to reducing costs. However, 
in Indigenous communities, HHD and PD related issues include low literacy and 
numeracy, overcrowding and poor sanitation.  
 
There are several limitations in this study. Firstly, the financial data may not be accurately 
recorded in the correct cost centres and classifications, which could result in under or over 
estimation of costs. For example, medical costs did not include all doctors’ salaries; they 
reflect the recorded cost code salary costs per same-day HD episode, which does not 
account for inpatient hospital attendance. Pharmacy costs reflect expenditure without 
reimbursement for S100 medications (outsourcing of most medication to the 
Pharmaceutical Benefits Scheme). Home HD and PD pathology and medical costs were 
not directly measured, but estimated from nursing care models listed in Appendix 4. 
Where possible, however, the prices used in this study were validated by separate studies 
or independent data source.  
 
The second limitation was that activity data may not be collected accurately. However, the 
service activity sheet was checked against inpatient same-day admission data from the 
hospital information system (Table 4). The differences between the unit activity sheet and 
hospital information highlight problems with data collection and coding, which are 
anomalies currently under investigation. Uncertainties in the estimates of the numbers of 
treatments do not greatly affect the costing models presented, as they rely on the dialysis 
models in Appendix 4. However, any discrepancy in the numbers of treatments will be 
important for ABC estimates and activity-based funding models. Inclusion of Katherine 
Hospital HD activity data (about 3,400 HDs annually) in the allocation of overhead costs 
would result in approximately $10 cheaper HD on-costs. Adjustments for incomplete 
activity data would have a downward influence on the corresponding component of the 
cost estimate. Conversely, adjustments for incomplete expenditure data would have an 
upward impact on the cost estimation. The changes in the 2012/3 general ledger may 
impact on the accurancy of expenditure data. The uncertainty in cost estimates was 
measured using the uncertainty band. Corporate overhead costs were considered out of 
scope of this project, which would have a downward bias on the current estimates and 
need to be carefully articulated. 
 
Thirdly, costs for overnight hospitalisation were not included (only same-day 
hospitalisation considered). PD may have a higher overnight hospitalisation rate per 
patient than HD in NT, but international studies showed PD to have a lower total cost per 
patient than HD. Finally, given the narrow scope and short timeframe of this project, the 
estimates are context specific. Therefore, the conclusions may neither be generalisable to 
other states and territory, nor to Central Australia. 
 
In conclusion, the standard costing will provide the Department of Health with an NT 
public sector benchmark, against which service model options can be evaluated with 
confidence.  This is critical output from the Renal Technical Working Group under the 
contestability agenda.   
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Abbreviations  

ABC – Activity based costing 
Admin – Administration 
AHW – Aboriginal health worker 
ALO – Aboriginal liaison officer 
ANZDATA  – The Australia and New Zealand Dialysis and Transplant Registry 
APD – Ambulatory Peritoneal Dialysis 
AR-DRG – Australian Refined Diagnosis Related Groups 
ASH – Alice Springs Hospital  
BP – Blood pressure 
CKD – Chronic kidney disease 
CAPD – Continuous Ambulatory Peritoneal Dialysis 
ESKD  – End stage kidney disease 
FTE – Full-time equivalent 
HD – Haemodialysis 
HHD – Home haemodialysis  
ICD – International Statistical Classification of Diseases and Related Health Problems 
IT – Information technology 
IV – Intravenous 
MBS –  Medicare Benefit Scheme 
NHCDC – The National Hospital Cost Data Collection 
NRU – Nightcliff Renal Unit   
NT – Northern Territory 
NURS - Nursing 
OPS - Operational 
PATS – Patient Assistance Transport Scheme 
PD – Peritoneal dialysis 
PCA – Patient care assistant 
PCIS – Primary Care Information System 
PIPS – Personnel and Integrated Payment System 
PPT – Price per treatment 
RDH – Royal Darwin Hospital 
RRT – Renal replacement therapy 
SWU – Standard work unit (15 minutes working time) 
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Appendices  

1. Cost centres 
 
Table 13. Cost centre codes and names by areas 
Cost Centre  Cost Centre Name Area* 

721109 RENAL TRANSPLANT ..................................................................  1 

721110 PALMERSTON RENAL UNIT - OPS .........................................  1,2 

721112 PALMERSTON RENAL UNIT - NURS ......................................  1,2 

721113 PALMERSTON RENAL UNIT – PCA .........................................  1,2 

721124 CHRONIC RENAL INSUFFICIENCY .........................................  1,2 

721256 C.A.P.D.  ...........................................................................................  1,2 

721324 RENAL WARD – NUR ...................................................................  1 

721325 RENAL WARD – PCA ...................................................................  1 

721326 RENAL WARD – OPS ...................................................................  1 

721330 DARWIN RENAL UNIT – NUR ....................................................  1,2,3 

721331 DARWIN RENAL UNIT – PCA ....................................................  1,2,3 

721332 DARWIN RENAL UNIT – OPS ....................................................  1,2,3 

721337 DARWIN RENAL UNIT – A.H.P ..................................................  1,2,3 

721375 AHW – RENAL ................................................................................  1,2 

721379 RENAL PHYSICIANS ....................................................................  1 

721380 RENAL DIALYSIS NGUIU ............................................................  1,2 

721382 RENAL TRAINING UNIT ...............................................................  1,2 

721403 HOME HAEMODIALYSIS .............................................................  1,2 

721483 DARWIN RENAL UNIT ADMIN ...................................................  1,2,3 

721571 RENAL UNIT - KATH HOSP.  ......................................................  1 

728002 DIALYSIS OUTCOMES & PRACTICE PATTERNS STUDY  1 

728034 RENAL ANAEMIA CO-ORDINATOR .........................................  1 

728082 RENAL VASCULAR ACCESS – NURSING .............................  1 
 
Note: * 1=Top End Renal Service; 2=Nightcliff Renal Unit; 3=Nightcliff satellite haemodialysis. 
 

 



 

Page 28 of 37 
Department of Health is a Smoke Free Workplace 

DEPARTMENT OF HEALTH

 

2. Inpatient fraction estimates 
 
Table 14. Inpatient fraction estimation 

    Nightcliff 
    

Cost 
Centre FTE HD Outpatient 

Home 
HD CKD 

Allied 
health 

Casuarina 
PD 

Palmerston 
HD 

Tiwi 
HD 

RDH 
HD 

 
1 1                 

721330 1 1 
   

  

 
1 0.5 

 

0.5 

 
   

  

 
1 1 

   
  

 
1 1 

   
   

  

 
1 1 

   
   

  

 
1 1 

   
   

  

 
1 0.4 

 

0.1 

 

0.2 0.1 0.1 0.1  

 
1 1 

   
   

  

 
1 1 

   
   

  

 
0.8 1 

   
   

  

 
1 1 

   
   

  

 
1 1 

   
   

  

 
1 0.5 

   
 

0.5 
 

  

 
0.4 1 

   
  

 
0.3 1 

   
   

  

 
1 1 

   
  

 
0.7 1 

   
   

  

 
1 1 

   
   

  

 
1 1 

   
   

  

 
1 1 

   
   

  

 
1 1 

   
   

  

 
1 1 

   
   

  

 
1 0.5 

   
   

0.5  

 
1 0.4 

   
 

0.2 0.4   

 
1 

  
0.5 

 
0.5  

 
1 

 
 

1 

 
   

  

 
1 0.6 0.1  

0.2 0.1   

 
1 

 
   

   
 1 

 
1 1 

   
   

  

 
1 

 
 

1 

 
   

  

 
1 1 

   
   

  

 
0.4 

 
0.5 

  
  

0.5   

 
1 

    
   

1  

 
1 1 

   
   

  

 
0.8 0.7 

 

0.3 

 
   

  

 
1 

 
   

   
 1 

 
1 

 
   

   
 1 

 
0.8 0.3 

   
 0.7 

 
1 

 
   

   
 1 

 
1 1 
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1 1 

   
   

  

 
1 1 

   
  

 
1 1 

   
   

  

 
1 1 

   
  

 
1 1 

   
   

  

 
1 

 
   

   
 1 

721331 1 
 

0.5 

  

0.5 
  

  

 
1 

 
0.5 

  

0.5 
  

  

 
0.7 

 
0.5 

  

0.5 
  

  

 
1 

 
   

0.5 
  

 0.5 

 
1 

 
0.5 

  

0.5 
  

  

 
1 

 
   

1 
  

  

 
1 

 
   

1 
  

  

 
1 

 
   

1 
  

  

721337 1 
 

1 
  

  

 
1 

 
   

1 
  

  

 
1 

 
   

1 
  

  

721375 1 
 

   

1 
  

  

721256 1 
 

   
 

1 
 

  

 
1 

 
   

 
1 

 
  

721124 1 
 

  

1 
   

  

721112 1 
 

   
  

1   

 
1 

 
   

  
1   

 
1 

 
   

  
1   

721113 0.4 
 

   

1 
  

  

 
1 

 
1 

  
  

 
0.8 

 
   

1 
  

  

721380 1 
    

1  

 
1 

 
   

   
1  

721382 1 
 

   

1 
  

  

 
1 

 
   

1 
  

  

720000 1 0.5     0.5     
  

 
Note: CKD=chronic kidney disease; HD=haemodialysis; PD=peritoneal dialysis; RDH=Royal Darwin Hospital. 
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3. Personnel cost estimates by haemodialysis models 
 
Table 15. Standard cost estimates by elements, 2011/2 - 2012/3 

        Nurse-assisted model   Semi-assisted model 

ID Process Activity   SWU 2011/2 2012/3  SWU 2011/2  2012/3 
A1 Haemodialysis unit:  

accommodation, machine, 
consumables, maintenance, 
linen 

Admin (15 minutes): Booking, arrange transport (5), reception (5), 
medical records , information system (5) 

        

N1 Patient entering a 
haemodialysis unit: transport, 
wheel-chair, blood access, 
reception, waiting  room 

Nurse (15 minutes): Review medical record, documentation; 
Preparing HD machine: dialyser, dialysate, heparin, saline solution, 
fluid assessment, plus general nursing management 

 1 $22.52 $21.84  0.5 $13.14 $12.91 

N2 Patient  ready for dialysis: 
scale 

Nurse (30 minutes): Cannulate fistula / connect catheter, dressing, 
function check, blood sampling, medication, assessment,  blood 
pressure monitoring, temperature, pulse, respiratory, weight , review 
clinic reports, latest blood results 

 2 $37.50 $35.73  1 $18.75 $17.86 

N3 Patient in dialysis chair, toilet, 
catering 

Nurse (15 minutes): Connect bloodline, dose anti-coagulant, 
dressing material, blood sampling, medication, assessment,  
monitoring, checking calculations and entering individual  
information into dialysis machine 

 1 $18.75 $17.86  0 $0.00 $0.00 

N4 Patient connected with HD 
machine 5 hours 

Nurse (6 X 5 minutes): Event checking, monitoring, needle position,  
IV medications , injection, pressure, pump, clotting, connection, 
documentation, second nurse being available for validation 

 2 $37.50 $35.73  1 $18.75 $17.86 

N5 Patient connected with HD 
machine5 hours 

Nurse Assessment (5 minutes): checking /providing medications,  
antibiotics, erythropoietin, calcitriol, insulin, blood product, anti-
hypertension, anaemia, hepatitis , injury (fall, dizzy), ulcer, skin tear, 
abrasion, vomiting, dressing 

 0.5 $9.37 $8.93  0.5 $9.37 $8.93 

N6 Patient connected with HD 
machine 5 hours 

Nurse (15 minute): Disconnect bloodlines from fistula/catheter and 
machine, dressing, remove dialysis lines, clean all flat surfaces, 
place machine in heat disinfect 

 1 $18.75 $17.86  0.5 $9.37 $8.93 

N7 Patient resting 15 minutes, 
weighing 

Nurse (5 minute): Complete dialysis record, blood pressure brief 
nursing report, get ready for next patient 

 1.5 $28.12 $26.80  0.5 $9.37 $8.93 

A2 Patient leaving the unit Adm (5 minute): Arrange transport, coordination         
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P1  PCA (15 minutes):  cleaning, bio-waste disposal, machine and table 
cleaning, soiled linen removal  

        

P2 Need based  PCA (4 X 10 minutes): Catering, delivering food, drinks, cleaning, 
helping, message, disability support, fall prevention, weight lifting, 
assisting patient transfers 

        

N8 Need based  Nursing for Common/Rare Complications (30-60 minutes) 
(P(D)=20%), P(I)=2%): Common: Hypotension, Hypertension , 
psycho stressed , dehydrated, falls, CVC blockage, movement 
requiring lifter. Rare: decreased o2 saturation, hyperkalaemia, fistula 
problems, fitting, chest pain, cardiac arrest, septic shock.  

 0.6 $11.25 $10.72  0.06 $1.12 $1.07 

N9 Need based  Nurse monthly primary nursing assessment responsibilities (20 
minutes /15 sessions): foot review, fistula review, falls risk , dietetics 
screen, review dialysis prescription; recording pathology results, 
referrals to doctors, dieticians, social work, Aboriginal liaison officer 

 0.13 $2.50 $2.38  0.13 $2.50 $2.38 

M1 Need based Physician (30 mins/(90/2) plus average): 3 monthly review, medical  
consultations,  supervision, prescriptions 
 

        

Total      $186.25 $177.86    $82.39 $78.89 

  Two model combined Direct    $151.63 $144.87     

                               Overhead    $15.00 $36.00     

                                       Total    $166.63 $180.87     

  Consider maximum-average ratio    $190.71 $207.00     

 
Notes: Adm= Administration; PCA=Patient care assistant; SWU= Standard working unit (15 minutes service time). 
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4. Dialysis models 
Standard product costing will be used for ascertaining the cost of providing HD services 
on an average day in hospital, renal service unit, remote clinic or patient’s residence. The 
product is a same-day HD (AR-DRG L61Z), PD and HHD.  The cost components to be 
investigated are both fixed and variable costs. 
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Figure 4. Haemodialysis flow chart, Nightcliff Renal Unit 
 
  

Patient 

connecte

d with HD 

machine 

four 

hours 

Patient entering a haemodialysis unit: 

transport, wheel-chair, blood access, 

reception, waiting room 

Admin (15 minutes): Booking, arrange transport (5), 

reception (5), medical records, information system 

(5) 

Haemodialysis unit:  accommodation, 

machine maintenance, linen 

Patient  ready for dialysis: scale 

Patient in dialysis chair, toilet, catering 

Nurse (30 minutes): Connect fistula/catheter, 

dressing, function check, blood sampling, 

medication, assessment, blood pressure monitoring, 

temperature, pulse, respiratory, weight, review clinic 

reports, latest blood results 

Nurse (15 minutes): Review medical record, 

documentation; Preparing HD machine: dialyser, 

dialysate, heparin, saline solution, fluid assessment 

Nurse (15 minutes): Connect bloodline, dose anti-

coagulant, dressing material, blood sampling, 

medication, assessment, monitoring, checking 

Patient resting 15 

minutes, scaling 

Physical (15 minutes): Patient leaving 

the unit, cleaning, bio-waste disposal, 

sterilisation  

Nurse (6 X 5 minutes): Event checking, monitoring, needle position,  IV 

medications , injection, pressure, pump, clotting, connection, documentation, 

second nurse being available for validation 

Nurse Assessment (5 minutes): checking /providing medications,  antibiotics, 

erythropoietin, calcitriol, insulin, blood product, anti-hypertension, anaemia, 

hepatitis , injury (fall, dizzy), ulcer, skin tear, abrasion, vomiting, dressing 

Nurse (15 minute): Disconnect fistula/catheter and machine, dressing, remove 

dialysis lines, clean all flat surfaces 

Adm (5 minute): Arrange transport, coordination;  

PCA (4 X 10 minutes): Catering, delivering food, 

drinks, cleaning, helping, message, disability support, 

fall prevention, weight lifting 

Nurse (5 minute): Complete sheet, brief report, get ready for next patient 

Nurse monthly primary nursing 

responsibilities (30 minutes /15 

sessions): foot, fistula, falls, dietetics, 

assessments; recording pathology 

results, refer to doctors, dieticians, 

social works, Aboriginal liaison officer 

Complications  (30-60 minutes) (P(D)=20%), P(I)=2%): 

Common: Hypotension, Hypertension , psycho 

stressed , dehydrated, falls, CVC blockage. Rare: 

decreased o2 saturation, hyperkalaemia, fistula 

problems, fitting, chest pain, cardiac arrest, septic 

shock, movement requiring lift 

Physician (30 mins/(90/2), plus average): 3 monthly review, medical  consultations,  

supervision, prescriptions 
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Figure 5. Peritoneal dialysis episode model flow chart, Peritoneal Dialysis 
Centre 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Average patient with end stage 

renal disease, renal failure 

medical record 

Nurse (2X60 minutes): Introduction, showing video, overview, pre-dialysis assessment, literacy / 

numeracy assessment 

Nurse (5X90 minutes, 5 working days): Post-operative care 

of catheter, flush & dress catheter care, arrange training 

and supplies 

Surgical 

procedure to 

create 

catheter 

Nurse (7 hours times 10 days , 2 weeks): PD training, patient and family member 

(8:30-15:30); Nurse assisted PD, also teach APD (2-3 more days  training ); 

Education for patient  and family: handwashing,  sterilisation, exit site care, vital 

signs recording, BP, pulse, scale, masks, windows, pets, exchange chart, 

demonstrate exchange procedure, heparin use;  Discuss lab tests,  prevention of 

peritonitis, use of bag warmer;  Review other complication prevention: leaks, 

pain, bleeding,  constipation; Discuss fluid control,  medications,  dietary, 

problem solving. 

CKD process: Medical review, eGFR >30, tests, home therapy 

assessment 
Access /PD nurse (15 minutes): arrange PATS 

Nurse (4 hours  × 18 visits, 6 weeks): Consolidation local visits, daily for 

first week, reduce to once a week at week 6. K+/V, blood pressure, 

peritoneal equilibration tests 

Nephrologist, 

dietician, social 

worker review 

(30 min): 

Possible 

hospital 

admissions, 

monitoring 

complications 

Repatriation weekly outreach visits (up to 5 days): For remote patients, community visits and stay, 

monitoring complications: Peritonitis, infections 

Nephrologist, dietician, PD nurse, social worker (30 minutes, 3 monthly review): Check up, medical 

review, medication, prescription of PD volume and concentration, K+/Vurea weekly test, peritoneal 

equilibration test monthly, GFR, Hb and other tests, medical records 

Reorder 

monthly 

supplies (15 

min) 

Peritoneal dialysis pack supplies by 

contract, Patient transport services 

organised by admin 

Nurse (30 minutes, 50-60% weekly/fortnightly contact): 

Routine PD self-care, weekly review test and medication, 

telephone communications, PCIS, need driven 

Access nurse (2X30 m): Arrange operation for peritoneal access, information pack, 

waiting list management, mark access position 

PD nurse (15 min): 

Home supply order 

PD nurse home visits 

(1-4 trips yearly, 4 

days a trip) 4 trips by 

patients annually for 

3-monthly review  



 

Page 35 of 37 
Department of Health is a Smoke Free Workplace 

DEPARTMENT OF HEALTH

 
Figure 6. Home haemodialysis episode model flow chart, Nightcliff Renal 
Unit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Patient with end stage renal disease (renal 

failure) who engages with the service  

Nurse (30 minutes): Pre-HHD assessment /screening from 

existing HD patients: Basic literacy and numeracy skills, 

eyesight, dexterity, health issues, arrange vascular access 

Nurse (4-5 hours time three times per week, plus 

1.5 hours extra, 3-6 months, one nurse do two 

patients): needling, machine preparation, 

problem solving, documentation, BP, weight, 

pulse, handwashing,  clean fistula/catheter,  

dressing, sterilisation, waste disposal, cleaning, 

blood sampling 

Surgical procedure to create 

fistula/catheter 

Nephrologist, CKD nurse, Dietician, Social worker (30 minute): Medical review, assessment, 

test, medication, decision on home HD 

Nurse (4-5 days repatriation outreach visits to stay 

with HHD patients): make sure everything ok, 

problem solving skill, talk to local clinic. Sending 

documents fortnightly, collecting medication 

monthly, blood tests 

HHD nurse (one-fourth patients): 

one day pre-visit to new facility or 

home to communities, to make sure 

everything is ready for the patient 

to be discharged, arrange HHD 

supplies 

HHD nurse three monthly 

visit:  problem solving, 

address local issues, 4 trips 

by patients annually for 3-

monthly review  

Nephrologist, dietician, HD nurse, social worker (30 minutes, 3 monthly): Check up, medical 

review, medication, tests,  GFR, Hb and other tests 

Home haemodialysis pack 

supplies by contract, 

patient transport services 

Patient self-care (5 hours  

every two days): self dialysis, 

record information, collect 

blood sample, urine sample 

HHD nurse weekly contact by phone 

(20 minutes):  answer phone 

enquiries, obtain information, 

problem solving advice 

Admin (15 m, 

weekly):   filing 

test records, 

order supplies 



 

Page 36 of 37 
Department of Health is a Smoke Free Workplace 

DEPARTMENT OF HEALTH

 
 
 

5. Haemodialysis maximum-to-average ratio 
 
Figure 7. Number of haemodialyses by date, Northern Territory, 2011/2-
2012/3 

 
The maximum number of HD per day was 205 with the average 179.1. The HD maximum 
to average flux ratio is 1.14. The ratio is designed to cover the “no-show” cost. 
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