
Understanding Haemodialysis Acuity in 
Western Australia: A statewide cross-

sectional analysis to guide clinical decision-
making and service provision

Dr James Cohen
Sir Charles Gairdner Hospital

North Metropolitan Health



Background: Older, Comorbid and Complex

• Rising prevalence of patients receiving Kidney Replacement 
therapy
oOlder1,2

oHigh rates of comorbid heart, stroke and peripheral vascular disease3

oRising prevalence of diabetes2

• Dialysis population projected to grow by 22.5 - 30.4% by 20304

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 Keuskamp et al, Aust Health Rev 2023.  



Background:
Frailty in HD 

patients
• Syndrome of loss of physiological reserves giving 

rise to vulnerability5

• Frailty correlates with mortality in CKD6

• Clinical Frailty Scale (CFS)5 - ease of use

5 Rockwood et al, CMA J 2005. 6 Walker et al, J Ren Nutr 2014.



Background: HD capacity & dialysis workforce
• Inequity in access to HD treatment7

•  Australian patient:chair ratio 3.33
•Dialysis workforce issues8

o Low job satisfaction

o High workforce turnover

o Lack of funding or appropriately 
trained staff

o Grew <10% less than the number of 
new patients between 2013-20219

7 Au et al HD Capacity survey ANZDATA 2024 8 Sabanayagam et al. MJA. 2025. 9 Schuck et al RSA J. 2023.



Background: Clinic based HD location10, 11

In centre HD Satellite HD
Location Co-located in hospital with other 

acute services
Hospital site, community centre 
or stand-alone

Patient 
Characteristics

Medically unstable; complex 
patients with acute illness; 
outpatients or inpatients

Medically stable outpatients 
only

Medical support High level of medical support Minimal medical supervision

Allied health 
support  

Has access to allied health staff No or minimal access to allied 
health staff

Nursing ratio Nurse: patient ratio usually 1:3 Nurse: patient ratio usually 1:4 
or 1:5/6

10 AHIA, Health Facility Guidelines 2016, 11 AHIA, Health Facility Guidelines 2021



What is HD Acuity?

• HD Acuity is as a measure of severity of illness and 
intensity of nursing care needs for a HD patient

• Measures of HD acuity:
o Renal Dialysis Patient Dependency Classification(RDPDC)12

o British Columbia Provincial Renal Agency Classification Tool 
(BCPRA)13

o TrendCare Systems

• None validated in Australia
• Guide patient allocation, workforce planning, and 

planning of future dialysis services

12 Kane & Boilson, HSE NRO 2018, 13 BC Renal Acuity Scale 2022



Renal Dialysis Patient Dependency 
Classification Instrument (RDPDC)12

1. Age (3 points)

2. Co-morbidity (12 points)

3. Physical (20 points)
o Nutrition, Mobilisation, 

Waterlow (pressure area risk), Wound, Vital Sign Frequency, Continence

4. Psycho-Social (20 points)
o Orientation, Behaviour, Communication, Language, Social Support

5. Dialysis (24 points)
o Access, Stability on Dialysis (BP), Adherence (Renal Diet, Fluid Restriction, 

Medications)

12 Kane & Boilson, HSE NRO 2018



Aim



Methods

A cross-sectional survey of HD Acuity (RDPDC) completed by HD nurses 
in WA HD units who agreed to participate

Also collected demographics, comorbidities and frailty score using Clinical 
Frailty Score (CFS)

Data collection completed by paper forms or REDCap

Received Governance Evidence Knowledge Outcomes (GEKO) approval

Descriptive statistics (SPSS v 27)

Between group comparisons using Mann-Whitney U test and Kruskall-
Wallis H test, adjusted by Bonferroni correction



1281 prevalent 
HD patients in WA

N= 765 
(59.8%)

from 18 HD units

3 tertiary in-centre
(n=136, 17.8%)

FSH (n=76, 9.9%) 
RPH (n=10, 1.3%)

SCGH (n=50, 6.5%)

7 Metro satellite
(n=405, 52.9%)

Armadale (n=47, 6.1%)
Cannington (n=71, 9.3%)

Joondalup (n=41 5.4%)
Midland (n=76, 9.9%)

Rockingham (n=47, 6.1%) 
Spearwood (n=63, 8.2%)

Stirling (n=60, 7.8%)

8 WA Country 
Health satellite

(n=224, 29.3%)

Albany (n=16, 2.1%) 
Bunbury (n=13, 1.7%) 

Busselton (n=13, 1.7%) 
Carnarvon (n=17 2.2%) 
Geraldton (n=35, 4.6%) 
Kalgoorlie (n=36, 4.7%) 
Northam (n=10, 1.3%) 

Port Hedland (n=50, 6.5%)

(n, % participants)

HD Units



Demographics
N=765 n (%)
Age (median IQR) 64.7 years (52.6 – 76.1)

Gender (male) 453 (59.2)

Diabetes 445 (58.2)

CVD 430 (56.2)

Smoking status (never) 396 (51.2)

Dialysis location
    Tertiary incentre
    Metro satellite
    Country satellite

130 (17.0)
402 (52.5)
222 (29.0)



HD Acuity



HD Acuity : Demographics 
Standard 

n=190
Intermediate

n=242
High 

n=323
P value

Age (years) 
(median IQR)

62.2 
(48.4 –73.0)*

64.9 
(51.8 –76.3)

65.7 
(55.8 –77.6)*

0.003a

Gender (n (%)
   Male
   Female

116 (61.1) 
74 (38.9)

164 (67.8) 
78 (32.2)

173 (53.6) 
150 (46.4)

 0.021b

a Kruskall-Wallis H test; b Mann-Whitney U test; * Significant pairwise comparisons adjusted by Bonferroni correction



HD Acuity: Comorbidities
Standard 

n=190
Intermediate

n=242
High 

n=323
P value

Smoker (n (%))
Current
Former
Never

16 (8.4) 
69 (36.3) 

104 (54.7)

35 (14.5) 
87 (36.4) 

120 (49.6)

 52 (16.1)
 102 (31.6)
 168 (52.0)

0.345b

Diabetes (n (%))
Not diabetic
T1DM
Non-insulin T2DM 
Insulin req T2DM

*
104 (54.7) 

8 (4.2) 
52 (27.4) 
26 (13.7)

†

113 (46.7) 
7 (2.9) 

70 (28.9) 
50 (20.7)

*†
 91 (28.2) 
13 (4.0) 

130 (40.2) 
89 (27.6)

 < 0.001b

CVD (n (%))
 No
 Yes

96 (50.5) 
93 (48.9)

97 (40.1) 
132 (54.5)

 107 (33.1) 
205 (63.5)

< 0.001a

a Mann-Whitney U test; b Kruskall-Wallis H test; *, † Significant pairwise comparisons adjusted by Bonferroni correction



HD Acuity:  Frailty Tertiles n(%)

Standard
n=190*

Intermediate
n=242*

High 
n=323*

P value

1-3 155 (81.6) 133 (55.0) 63 (19.5) < 0.001b

4-6 33 (17.4) 103 (42.6) 200 (61.9)

7-9 2 (1.1) 4 (1.7) 59 (18.3)

b Kruskall-Wallis H test, *Significant pairwise comparisons adjusted by Bonferroni correction



HD Acuity: HD location n(%)

Standard 
n=190

Intermediate 
n=242

High 
n=323

P value

In-centre 28 (14.7) 41 (16.9) 61 (18.9) < 0.001b

Country satellite 25 (13.2) 56 (23.1) 141 (43.7)

Metro satellite 136 (71.6) 145 (59.9) 121 (37.5)

b Kruskall-Wallis H test



% HD Acuity by HD location



Conclusion

• High patient acuity is common among prevalent HD patients in WA

o1 in 4 HD patients were assessed as requiring 'standard care’

• Those with highest care needs were older, frailer, female, more likely to have 
diabetes and CVD

• In-centre and regional HD patients had the highest HD care needs.

• Need to re-evaluate staffing models, care delivery frameworks, and resource 
allocation across HD services.



Strengths

First study to evaluate HD acuity in WA 

Using a validated tool (RDPDC) in a different 
population

Large diverse dataset across multiple HD 
sites

Limitations

Participation bias

Measurement bias due to 
subjective staff assessment

Unmeasured confounding 
variables
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Extra/Questions



Future Directions

• What are the patient level factors leading to high HD acuity?
• What tool should be used and how often?
• How should HD acuity score guide care?









N=765 n (%)
Diabetes 445 (58.2)

CVD 430 (56.2)



Results - Clinical Frailty Score by Site
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1 Very fit 2 Well 3 Managing well

4 Vulnerable/very mild frailty 5 Mildly frail 6 Moderately frail

7 Severely frail 8 Very severely frail 9 Terminally ill



Results - Clinical Frailty Score
CFS≥5: 
43.6% 

CFS≥5: 
29.6% 

CFS≥5: 
27.48% 

CFS≥5: 
26.44% 
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