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Background: Older, Comorbid and Complex

• Haemodialysis (HD) patients are 
older, comorbid and have complex 
care needs1,2,3

• Frailty is common in dialysis 
patients4

oCorrelates with mortality in CKD5

oMay impact of complexity of HD care

1 Irish G et al, 47th ANZDATA report 2024. 2 Au E et al, 47th ANZDATA report 2024.
3 AIHW, CKD: Australian facts 2023. 4 Chan et al, Kidney Int 2024, 5 Walker et al, J Ren Nutr 2014,
6 Rockwood et al, CMA J 2005.

Clinical Frailty Scale (CFS)6



Background:
HD Acuity

• Measure of severity of illness and intensity of 
nursing care needs for a HD patient

• Impact on nursing staff ratio and other resources 
required 

• Can be measured by the Renal Dialysis Patient 
Dependency Classification Instrument (RDPDC)7

• Increased scores correlate with increased total 
staff time/nursing time spent with the patient7

7 Kane & Boilson, HSE NRO 2018.



Background: WA survey of HD acuity

• Our previous work showed:
o74% were intermediate or high HD acuity
oThe high HD acuity category had a higher proportion of:

▪ Severely frail patients (highest tertile of CFS)
▪ Dialysis at in-centre and regional locations



Background: WA HD capacity

8 Au et al HD Capacity survey ANZDATA 2024

Australian patient:chair ratio 3.33



Background: WA HD capacity

• 224 (29.3%) of patient were from 
WA Country health satellite sites 
(Blue H)

• Capacity demands lead to8:
o Significant wait lists

o Relocation of out of area patients

o Accommodating higher dependency 
patients to satellite and regional 
centres 

8 Au et al HD Capacity survey ANZDATA 2024



Aim

• To explore patient-level characteristics associated with acuity in 
prevalent HD patients in WA using ANZDATA linkage



Methods

Population from previous 2022 cross-sectional survey

Collection of HD acuity scores using the RDPDC 7 and 
clinical frailty score (CFS)6 by HD nurses

Linked to the Australia and New Zealand Dialysis and Transplant 
Registry (ANZDATA)

Age, gender, late referral status, comorbidities, smoking status, 
cancer history, dialysis vintage and geographical remoteness

Received Governance Evidence Knowledge Outcomes 
(GEKO) approval

Multivariable multinomial logistic regression models (STATA 17 
SE)

6Rockwood et al, CMA J 2005, 7 Kane & Boilson, HSE NRO 2018. 



Patient Characteristics
N=778 n (%)
Age (years) (median IQR) 64  (52 - 76)

Gender (male) 456 (58.6)

Aboriginal and Torres Strait Islander 218 (28.0)

Remoteness Area (Post Code)
    Major City
    Regional
    Remote

498 (64)
147 (18.9)
103 (13.2)

BMI, (median IQR), (n=735) 28.1 (24.3 - 33.7)



Comorbidities
N=778 n (%)
Primary kidney disease
    Diabetic nephropathy
    Glomerular disease
    Hypertension
    Other

343 (44.1)
146 (18.8)
95 (12.2)
114 (14.6)

Diabetes status (Diabetic) 433 (55.7)

Cardiovascular Disease 246 (33.0)

Peripheral Vascular Disease 103 (13.8)

Cerebrovascular Disease 80 (10.8)

Smoking status (never) 410 (52.7)

Cancer History 95 (12.2)



Dialysis Factors

N=778 n (%)
Late referral (<3 months before 1st Tx) 170 (21.8)

Duration of RRT (months) (median IQR) 46 (22 - 86)

Vascular access at last dialysis
     Native
     Tunnel CV Catheter
     Synthetic

576 (74.0)
183 (23.5)
14 (1.8)



Clinical Frailty Scale (CFS)6

N=778 n (%)
CFS by Tertile
    Non-Frail (1 – 3) 
    Frail (4 – 6)
    Severely Frail (7 – 9)

361 (46.6)
349 (45.0)
65 (8.4)



Results – Multivariable Model : Demographic
Comparators
vs Standard HD Acuity

Relative Risk Ratio (RRR) (95% CI) 
Intermediate HD Acuity

RRR (95% CI) 
High HD Acuity

Age (per year) 1.0 (1.0 – 1.0) 1.0 (1.0 – 1.0)

Gender (female vs male) 0.8 (0.5 – 1.3) 0.1 (0.6 – 1.7)

Aboriginal and Torres Strait 
Islander

0.9 (0.5 – 1.7) 1.4 (0.7 – 2.6)

Remoteness Area (Post Code)
    Regional vs Metro
    Remote vs Metro

2.4 (1.2 – 4.6)
1.0 (0.4 – 2.3) 

5.2 (2.6 – 10.2)
2.4 (1.01 – 5.5)



Results – Multivariable Model : Comorbidities
Comparators
vs Standard HD Acuity

RRR (95% CI) 
Intermediate HD Acuity

RRR (95% CI) 
High HD Acuity

BMI 1.0 (1.0 – 1.0) 1.0 (1.0 – 1.0) 

Diabetes 1.3 (0.8 – 2.1) 1.7 (1.0 – 2.9) 

Any vascular disease 1.1 (0.7 – 1.7) 0.9 (0.6 – 1.5) 

Smoking status
  Former
  Current

1.0 (0.6 – 1.5)
1.5 (0.7 – 1.7) 

0.9 (0.5 – 1.5)
2.0 (0.9 – 4.4)

Cancer History 0.8 (0.5 – 1.4) 0.8 (0.4 – 1.5)



Results – Multivariable Model : Dialysis 
Factors

Comparators
vs Standard HD Acuity

RRR (95% CI) 
Intermediate HD Acuity

RRR (95% CI) 
High HD Acuity

Late referral (<3 months before 
1st Tx)

1.3 (0.8 – 2.3) 1.3 (0.7 – 2.3)

Duration of RRT (months) 1.0 (1.0 – 1.0) 1.0 (1.0 – 1.0)



Comparators
vs Standard HD Acuity

RRR (95% CI) 
Intermediate HD Acuity

RRR (95% CI) 
High HD Acuity

Frail vs Non-Frail 4.2 (2.5 – 7.1) 13.0 (7.5 – 22.6)

Severely Frail vs Non-Frail 6.7 (0.8 – 58.6) 139.6 (18.4-1058.1)

Results - Multivariable Model : Frailty



Conclusions

• Frailty and geographic remoteness were associated 
with increased HD acuity in prevalent WA HD patients

• No other independent risk factors were identified
• These findings underline the need for:

o Targeted resource allocation to support both vulnerable dialysis patients 
and the work force caring for them

oAssessing and addressing frailty in our patients



Strengths
First study to evaluate HD acuity in WA 

Used a validated tool (RDPDC) in a different population

Large diverse dataset across multiple HD sites

Linked to ANZDATA

Identifies modifiable system level drivers for acuity

Limitations
Participation bias

Measurement bias due to subjective staff assessment

Unmeasured confounding variables

Small numbers in extreme categories (i.e. extreme frailty)
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Extra/Questions



Future Directions

• What interventions can be performed to improve patient HD acuity score?

• How can we improve patient frailty scores?

• How can we use HD acuity scores?
• Recognise a changing patient profile
• Guide capacity and demand and Full-Time Equivalent requirements and ratios
• Flag patients dialysing incentre as suitable for satellite (and vice versa)
• Identify patients for escalation for medical review

• Longitudinal monitoring of the cohort to assess changes in acuity and frailty

• Integration with outcomes data, e.g. morbidity and mortality







N=778 n (%)
Diabetes status (Diabetic) 433 (55.7)

Cardiovascular Disease 246 (33.0)

Peripheral Vascular Disease 103 (13.8)

Cerebrovascular Disease 80 (10.8)
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