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Budget constraints vs HAI costs:
How reduced environmental cleaning drives infections and long-term 
healthcare expenditure 
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Spending more...
but getting less

Real public hospital spending grew by average $3 billion  
(4.5%)/year in the past decade

- Acute admissions make up the largest proportion

Why?

- Rising costs (58%)

- Population growth (35%)

- More hospital use per person (6%)

+   Post-pandemic changes in practice

Staffing costs are the biggest expense 

- Salaries have not changed much, but ratios have

$87 billion

Grattan Institute. Smarter spending: getting better care for every hospital dollar. 2025, https://grattan.edu.au/report/smarter-spending-getting-better-care-for-every-hospital-dollar/  
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Are we cleaning less?

Hard to say! 

Limited literature 

Internal audit data important  

Budgets and staffing levels serve as proxy measures 

International pilot survey on health care environmental 
hygiene: 

47% agreed “Healthcare environmental hygiene budget 
is sufficient”

APIC staffing calculator: 79.2% hospitals below expected 
IPC staffing  

Also need to consider building maintenance + upgrades – 
often first to be cut or delayed 

Peters A, Schmid M, Kraker M. Results of an international pilot survey on health care environmental hygiene at the facility level. American Journal of Infection Control, 2022



Are we cleaning less?

Increasing focus on environmental hygiene in last 10-20 years 

Knowledge, expectations and requirements have increased

Quality of clean is just as important as quantity – importance of auditing 

But there are no internationally recognised cleaning benchmarks / standards 

And we could always be doing more! 

Peters A, Schmid M, Kraker M. Results of an international pilot survey on health care environmental hygiene at the facility level. American Journal of Infection Control, 2022



So we are spending more but getting less

Constant pressure to reign in budgets

Environmental hygiene and maintenance are potentially easy targets for budget writers 
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Estimated 50–70% of all HAI are spread through contaminated hands

Environmental transmission likely accounts for a significant proportion of the remainder

Beyond biological plausibility, what is the evidence for this? 
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Barnes SL, Morgan DJ, Harris AD, Carling PC, Thom KA. Preventing the transmission of multidrug-resistant organisms: modeling the relative importance of hand hygiene and 

environmental cleaning interventions. Infect Control Hosp Epidemiol. 2014



Pathogens are persistent

Porter L, Sultan O, Mitchell B. How long do nosocomial pathogens persist on inanimate surfaces? A scoping review. Journal of Hospital Infection, 2024; 147, 25-31



MRO risk increased if previous room occupant was colonised

Mitchell B, McDonagh J, Dancer S. Risk of organism acquisition from prior room occupants: An updated systematic review. Infection, Disease & Health, 2023



Sequencing data supportive

Lee AS, White E, Monahan LG, Jensen SO, Chan R, van Hal SJ. Defining the Role of the Environment in the Emergence and Persistence of vanA Vancomycin-Resistant 

Enterococcus (VRE) in an Intensive Care Unit: A Molecular Epidemiological Study. Infect Control Hosp Epidemiol. 2018



Environmental cleaning: the application of water and detergent, and disinfectant where necessary, to 
surfaces and non-critical equipment by cleaning staff 

How do we assess if cleaning is satisfactory/successful? 

Visual inspection 

Fluoro-marking

Environmental bioburden measurements

Guidelines are based on weak evidence
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Environmental hygiene literature is heterogenous and often poor quality 

So many factors to consider and assess:

- Substances and equipment used

- Techniques

- Personnel factors (training, staffing time etc) 

Control or comparator arms are also varied – standards vary considerably! 
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VRE acquisition in ICU

Hayden MK, Bonten MJ, Blom DW, Lyle EA, van de Vijver DA, Weinstein RA. Reduction in acquisition of vancomycin-resistant enterococcus after enforcement of routine environmental 
cleaning measures. Clin Infect Dis. 2006

Baseline        Env hygiene      Washout         Hand hygiene 



Systematic review 

- Studies exploring the effect of a healthcare 
environmental hygiene intervention on HAI or 
patient colonization

- Published before 31/12/2019 

26 articles included for analysis:

- Mechanical interventions (8)

- Chemical interventions (7)

- Human factors interventions (3)

- Bundled interventions (8)

Most studies (23/26, 88%) reported a 
decrease of MRO-colonization or HAI 
for at least one organism

Peters A, Schmid MN, Parneix P, Lebowitz D, de Kraker M, Sauser J, Zingg W, Pittet D. Impact of environmental hygiene interventions on healthcare-associated infections and 

patient colonization: a systematic review. Antimicrob Resist Infect Control. 2022



Costs of HAI

• Patient management (pathology, treatments, follow-up)

• Length of stay (including single room requirements)

• Missed surgical revenue due to bed capacity 

• HAC penalties 
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Barnett AG et al. The increased risks of death and extra lengths of hospital and ICU stay from hospital-acquired bloodstream infections: a case-control study. BMJ Open. 2013

Slawomirski L et al. Financial penalty associated with a decline in hospital-acquired complications in Australia. Health Policy. 2025  



HAI BSI costs in Australia

Lee XJ, Stewardson AJ, Worth LJ, Graves N, Wozniak TM. Attributable Length of Stay, Mortality Risk, and Costs of Bacterial Health Care-Associated Infections in Australia: A Retrospective Case-
cohort Study. Clin Infect Dis. 2021



What do HAIs cost – besides money?

Human costs

- Morbidity and mortality

Opportunity costs

- Hospital staff time 

Social cost (reputation) 

Antimicrobial resistance 



Actual expenditures vs. averted expenditures

Hospitals (and funders) need to look beyond actual expenditures 

What is the return on investment?

This is hard!  Prospect theory = we value financial losses more than gains 

Hand hygiene: ROI up to 23 times the initial amount invested

How do we get this data for environmental cleaning? 

Chen YC et al. Effectiveness and limitations of hand hygiene promotion on decreasing healthcare-associated infections. PLoS One. 2011



Costs of cleaning

• Staffing (and training) 

• Consumables

• Equipment (and its maintenance)

• Auditing and feedback 

• Replacements – long term 
corrosion/damage of equipment 
from cleaning 

What are the costs of HAI?

What are the costs of 
interventions to reduce HAI?

Can we save money?

Actual expenditures vs. averted expenditures



Design Within-trial cost-effectiveness analysis of CLEEN – stepped wedge cluster RCT of cleaning 

shared medical equipment 

Participants 10 adult acute care wards in a single tertiary hospital

Intervention Additional cleaning hours for shared medical equipment, education, audit, and feedback

Comparison Standard of care 

Outcomes Incremental cost-effectiveness ratio: mean change to costs associated with the intervention 

divided by the mean change in outcome

Timeline Study March – Nov 2023, analysis May – October 2024 

Can we save money by increasing cleaning?

Brain D et al. Economic Evaluation of Enhanced Cleaning and Disinfection of Shared Medical Equipment. JAMA Netw Open. 2025 



↓ cost

→ effective

Findings The intervention 

reduced HAIs and 

saved money 

Considerations Single centre

Potential 

underestimate 

Bottom line Cleaning shared 

medical equipment is 

a cost-saving 

endeavour 



REACH trial

Mitchell B, Hall L, White N et al. An environmental cleaning bundle and health-care-associated infections in hospitals (REACH): a multicentre, randomised trial. The Lancet 

Infectious Diseases, 2019. White NM et al. Cost-effectiveness of an Environmental Cleaning Bundle for Reducing Healthcare-associated Infections. Clin Infect Dis. 2020

Bundle:

Recommended cleaning 

agents

Frequency of cleaning

Cleaning techniques

Auditing strategies

Staff training

Hospital-wide commitment

Findings:

Reduced VRE infections (not 

MRSA/CDI)

Net monetary benefit 1m

Incremental cost-effectiveness 

ratio $4684/QALY gained
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What can we do?

Understand the evidence behind practice 

Local data (audits) have an impact

- Hospital/ward level audits

- Sequencing data 

Harness patient/consumer advocacy



Thank you

freya.langham@ths.tas.gov.au
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