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INTRODUCTION
This report presents the key findings from the final stage of the Patient Handling Injuries Review of Systems (PHIRES) project. 

PHIRES was developed through a co-design process with two Universities (Monash University & University of the Sunshine 
Coast), WorkSafe Victoria and ten Health Services in Victoria. The goal of PHIRES was to provide health services in Victoria with 
a standardized process for reviewing and revising risk controls following the report of an injury to staff in a hospital setting. The 
purpose of PHIRES is to:

The final stage of the PHIRES Project was conducted from July-December 2019 and involved implementation of the Toolkit across 
10 Victorian public hospitals. The aim of this stage was to: 

Improve compliance with Regulation 28 (1)(c), which requires duty holders to review, and if 
necessary, revise risk controls following the report of musculoskeletal disorder (Occupational 
Health and Safety Regulations, 2018); 

Aggregate the findings across all the reviews conducted by the health services using PHIRES 
to identify contributory factors involved in patient handling injuries and the associated actions 
to generate change in the system; and 

Optimise the risk controls used to prevent future patient handling injuries; 

Evaluate the effectiveness of PHIRES and the associated training materials

Optimise the allocation of resources to control the risks associated with patient handling within 
Victorian health services; 

Improve collaboration across all levels of the healthcare system (e.g. patients, staff, health 
service management, regulators and government departments) in relation to the prevention of 
patient handling injuries. 

The results from this stage are intended to help WorkSafe and other stakeholders identify strategic interventions to drive systemic 
change across the sector. 

This report presents a brief summary of the key findings of (i) the PHIRES reviews and (ii) evaluation of the implementation of 
PHIRES. A more detailed analysis of the findings will be presented in forthcoming peer review journal papers. 
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Overview of PHIRES
The PHIRES Toolkit is based on a systems thinking-based accident analysis method, Rasmussen’s (1997) Accimap technique1 
and WorkSafe Victoria’s guidance material on the review and revision of risk controls. The PHIRES process was refined following 
feedback received from a pilot with three health services in Victoria. One of the key revisions resulting from the pilot involved 
synthesizing the PHIRES process from eight steps to six steps. An overview of the PHIRES process and supporting tools is  
shown below. 

A two-hour webinar on systems thinking and the model and method used in the development 
of PHIRES Toolkit; 

STEP 1 CASE STUDY
Summary of the incident, outcomes for staff and patients, current risk controls and 
response prior to the review

PROCESS TOOLS

A four-hour, face-to-face workshop on systems thinking, communication styles and an 
overview of the PHIRES Toolkit; 

STEP 2: IDENTIFY RELEVANT STAKEHOLDERS 
Identify the people to provide information for the review, including frontline staff, operations 
management, governance or external.

Follow-up coaching sessions on completion of the first report to provide feedback on applying 
the PHIRES Toolkit; 

STEP 3: REVIEW OF RISK CONTROLS THROUGH CONSULTATION
Identify the contributory factors to the injury, why the risk controls, were ineffective, and 
whether better practice risk controls are available.

Technical support via email or phone throughout implementation of the PHIRES Toolkit. The 
health services were asked to complete a minimum of five reviews using PHIRES from  
July-December, 2019. 

STEP 4: VISUAL REPRESENTATION OF REVIEW USING ACCIMAP
Use the Accipam template to represent the data you’ve collected and identify overreaching 
themes to formulate your action plan.

STEP 5: REVISION OF RISK CONTROLS-INTERNAL 
Identify feasible and practicable actions to prevent handling injuries.

STEP 6: REVISION OF RISK CONTROLS-EXTERNAL
Identify recommendations for external stakeholders for aggregation by the research team. 

DATA  
COLLECTION 
TEMPLATE

ACCIMAP TEMPLATE

ACTION PLAN TEMPLATE 

RECOMMENDATIONS 
TEMPLATE

1Rasmussen, J., 1997. Risk management in a dynamic society: a modelling problem. Saf. Sci. 27 (2–3), 183–213

Implementation of PHIRES within the final stage of the project involved: 
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PARTICIPANTS
Sixteen Manual Handling Coordinators from ten health services in Victoria participated in the PHIRES training. Seven health 
services were metropolitan-based and three were regional. Manual Handling Coordinators had between 6 – 10 years’ experience 
in their health service and between 3-5 years’ experience in their current role. 

Over the six-month period of the final stage, four health services were unable to continue their participation in the PHIRES project 
due to the Manual Handling Coordinators resigning from their role within the health service. 

This report is based on the findings from six health services who undertook reviews using PHIRES. 

KEY FINDINGS FROM THE PHIRES REVIEWS
Implementation of PHIRES 
Manual Handling Coordinators were asked to complete a minimum of five PHIRES reviews per health service during the six-month 
implementation of the Toolkit. Manual Handling Coordinators reported that the average time to complete reviews using PHIRES 
was 2.5 hours. 

Consistent with the pilot stage of the PHIRES project, the Manual Handling Coordinators stated that the creation of Accimaps 
(Step 4) increased their workload substantially. This finding confirmed the need for software support (i.e., digital application) to 
assist in the PHIRES reviews. To avoid unnecessary delay in this project, members of the research team created some of the 
Accimaps, which were subsequently reviewed by the Manual Handling Coordinators and modified accordingly. 

OVERVIEW OF RESULTS
Five of the hospitals completed individual reviews of patient handling injuries and one health service (Health Service 5) completed 
a cluster review (injuries sustained by awkward and prolonged postures). Figure 1 and 2 present the summation of all factors 
contributing to patient handling injuries and actions generated from the PHIRES reviews illustrated using the five levels of the 
Accimap, including ‘Equipment & Surrounding’, ‘Front-line Staff’, ‘Operations Management’, ‘Governance & Administration’ and 
‘Government, Regulators & External Influencers’.

Figure 1 presents the summation of all factors contributing to patient handling injuries as identified by the Manual Handling 
Coordinators using the PHIRES Toolkit. The data shows the complex system of factors contributing to patient handling injuries 
as evidenced through the percentage of factors identified at each level of the system. There was evidence that PHIRES guided 
Manual Handling Coordinators in a system-thinking review of incidents as evidenced by the identification of contributory factors at 
the ‘Operations Management’ (24%), ‘Governance & Administration’ (17%) and ‘Government, Regulators & External Influencers’ 
(9%) levels.

Figure 2 presents the summation of key themes emerging from the actions generated within the PHIRES reviews undertaken by 
the health services. All reviews (as well as the cluster review) conducted resulted in the identification of revisions to risk controls. 
The findings provide evidence that the Manual Handling Coordinators applied systems thinking in the generation of these actions 
as the majority of reviews across the health services identified actions to improve consultation and mitigate against pressures in 
the system. In fact, the highest proportion of actions identified the review and revision of controls at the ‘Operations Management’ 
level through strategies such as ‘promote a safety culture’ and ‘review of rostered hours and staff breaks’. This suggests that 
PHIRES helped facilitate a shift in focus away from the front-line worker level toward higher managerial levels when developing 
risk controls. It is also important to note the smaller proportion of actions involved the review and revision of equipment (10%) 
and those focused on front-line staff (11%). These findings provide further evidence that PHIRES helped Manual Handling 
Coordinators to apply system thinking during reviews by thinking of actions to reduce patient handling injuries beyond staff 
training and modifying equipment alone.

Figure 1 shows an aggregation of the factors identified in the PHIRES reviews as contributing 
to patient handling injuries.

Figure 2 shows an aggregation of the actions responsible for the injuries identified in the 
PHIRES reviews.

The data collected from all the reviews completed were aggregated. 
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Government, Regulators &  
External Influencers (n=72)
Suppliers 2% • Equipment standards • Expense of Equipment • Other 
Unions and Employer Associations 1% • Support for OHS
Government & Regulators 6% • Accreditation Standards • Funding and 
Priorities • Guidance Material • Legislation • Regulations • Research  • Other

9%

Governance & Administration (n=129)
Management Systems 9% • Policies and Procedures • Approval and 
Change Management •  Human Resources •  Risk Management • Safety 
Monitoring • Consultation
Resources 3% • Funding • Costs • Other
Leadership 5% • Culture/Attitudes • KPI’s • OHS Strategies • Priorities • 
Organisational Change
  
 

17%

Operations Management (n=184)
Supervisors 4% •  Support from Supervisors • Communication •   

Co-operation between areas
Patient Management 6% •  Patient Care Plan •  Bed Allocation •  Patient 
Mobility Records •  Risk Assessment •  Other
Work Scheduling 9% •  Staff Number •  Rostering •  Staff Skills • Workload  
•  Time Pressure •  Breaks •  Time Allocation for non-clinical activities •  Other
Work System 5% • Training •  Budgets •  Equipment Selection •  Equipment 
Maintenance •  Other

24%

Front-Line Staff (n=300)
Work-design 17% •  Postures •  Handling/lifting •  Load •  Force •  Duration •  

Pace •  Repetition •  Job demands •  Job Control
Staff 11% •  Accepted Practice •  Communication •  Experience •  Risk 
Perceptions •  Fatigue •  Support from co-workers •  Other
Patient/Consumers 9% •  Behavioural •  Cognitive •  Clinical Constraints •  

Communication •  Demands •  Expectations of Care •  Physical/Mobility •  Other
Carers/Family 1% •  Expectations of care •  Communication •  Other
External care providers 1% •  Other health service

39%

Equipment & Surroundings (n=81)
Equipment 6% •  Availability •  Design •  Suitability •  Maintenance •  

Storage •  Other
Environment 5% •  Furniture •  Layout •  Lighting •  Surfaces •  

Obstructions •  Other11%

12 reviews

July 2018 to  
December 2019

Date range

Health Service 4
2 reviews

July 2019 to 
December 2019

Date range

Health Service 2
4 reviews

July 2019 to 
December 2019

Date range

Health Service 6
13 reviews

July 2018 to 
December 2019

Date range

Health Service 1
5 reviews

July 2019 to 
December 2019

Date range

Health Service 3

Figure 1: Aggregate Report of Factors Contributing to Patient Handing Injuries

1 cluster (14 incidents)

July 2019 to 
December 2019

Health Service 5

Date range
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12 reviews
Health Service 4

Average number  
of actions
3 per review

29 actions
Health Service 2

Average number  
of actions
14 per review

6 actions
Health Service 5

Cluster review

1 cluster review

34 actions
Health Service 1

Average number  
of actions
3 per review

23 actions
Health Service 3

Average number  
of actions
5 per review

Government, Regulators &  
External Influencers 
•  WorkSafe: Guidance material on safe design for bariatric care , OVA 
management, repetitive or sustained awkward postures for Midwives, 
specific guidance for Orthopedics  

•  DHHS: Infrastructure upgrade(i.e., bariatric care = 3), equipment update 
for bariatric care, accreditation standards to manage risk, KPI on staff 
safety, high-risk patient transportation, EBA provisions for on-call 
radiographers

12%

Governance & Administration 
• Creating a safety culture
• Consultation with external suppliers/providers 
• KPI for staff safety
• Infrastructure support
• Monitoring of safety (e.g., risk management, training records)
• Reviewing of procedures (i.e., bariatrics = 3)
• Purchase and review of new equipment
• Developing staff safety resources

27%

Operations Management 
• Consultation with staff
• Promote a safety culture
• Review of patient care plan
• Review of rostered hours and staff breaks
• Implementation and review of new equipment
• Review of training and allocation of staff in transfer
• Review of staff mentoring
• Better understanding staff risk perceptions

40%

Equipment & Surroundings 
• Ensuring use of adequate equipment or beds
• Staff to maintain equipment

10%

Front-Line Staff 
• Staff training
• Staff education
• Encouraging staff to speak up about safety11%

Figure 2: Aggregate report of actions identified in the PHIRES reviews

31 actions
Health Service 6

Average number  
of actions
8 per review
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KEY FINDINGS FROM THE PHIRES EVALUATION 
Data from the evaluation was collected from five of the six health services that participated in this stage of the PHIRES. One 
health service did not respond to the evaluation survey, following the onset of COVID-19. 

Compliance with Regulation 28 (1)(c)

Four out of five Manual Handling Coordinators agreed that PHIRES helped them to comply with Reg 28 (1)(c). The following table 
provides a summary of statements by Manual Handling Coordinators regarding their thoughts on PHIRES and compliance with 
this regulation. These findings provide support that PHIRES meets its purpose of improving compliance with Regulation 28 (1)(c), 
which requires duty holders to review, and if necessary, revise risk controls following the report of musculoskeletal disorder. 

This project used the NoMad survey to evaluate effectiveness in the implementation of PHIRES. This measure
was developed to help researchers and practitioners gain a better understanding of how to apply and integrate
new interventions in healthcare2. NoMad was conceptualised using Normalisation Process Theory2 and is underpinned by three 
core principles including (i) practices become routinely embedded as the result of people working, individually and collectively, 
to enact them, (ii) the work of enacting a practice is achieved when it is accepted within the social environment and (iii) the 
continuation of a practice requires commitment and investment of time. 

“We were already complying, but the detail and depth of my investigations 
was more comprehensive as a result of PHIRES.” 

“Looking at the bigger picture. Better understanding and therefore moving 
towards a better approach to control.” 

“Assists to break down and look deeper into incidents and actually look at 
what needs to be implemented.” 

“The PHIRES toolkit enabled me to analyse the incident more thoroughly to 
develop risk controls.” 

“It has helped with being more thorough with incident investigation, 
especially in the area of what different factors are contributing at the various 
levels of the system. Particularly with the levels higher in the system.”

Health service 1

Health service 2

Health service 3

Health service 4

Health service 5

2Finch, T.L., Girling, M., May, C.R., Mair, F.S., Murray, E., Treweek, S., Steen, I.N., McColl, E.M., Dickinson, C., Rapley, T. (2015). NoMad: Implementation measure based on Normalization Process Theory. 
[Measurement instrument]. Retrieved from http://www.normalizationprocess.org. 
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Qualitative data was also collected from Manual Handling Coordinators at completion of the PHIRES project. The Manual 
Handling Coordinators believed that the PHIRES provided a more comprehensive approach to investigation of patient handling 
injuries. One Manual Handling Coordinators stated:

“It helps to identify higher order factors and it is definitely comprehensive. The use of the Accimap also helps to 
provide a visual representation of the complexity or interrelated factors involved in incidents.”

Another Manual Handling Coordinators stated:

“Breaking down the incident deeper was the benefit to us and looking deeper into the incident - not just replying 
on the easy or obvious approach through looking from a no blame aspect.”

Although the Manual Handling Coordinators stated they used the PHIRES in place of their previous review template, one Manual 
Handling Coordinators stated that they believed PHIRES becoming a mandatory requirement from WSV would help support them 
in integrating the Toolkit as part of their normal work practices. Manual Handling Coordinators also believed that it would be easier 
to justify integrating PHIRES within their responsibilities if it became a mandatory requirement under incident investigation. One 
Manual Handling Coordinators stated: 

“It would be good if PHIRES becomes a mandatory requirement from WorkSafe. This would ensure that every 
hospital uses PHIRES within the Manual Handling role.”

The NoMad instrument includes 23 items for measuring implementation processes from the perspective of professionals directly 
involved in the work of implementing complex interventions in healthcare. The NoMad was measured on a scale from 1 (strongly 
disagree) to 7 (strongly agree). The following conclusions can be drawn from the evaluation of PHIRES using NoMad: 

Value in using  
the PHIRES

Support using  
the PHIRES 

Feedback could 
be used to 
improve PHIRES 
in the future 

PHIRES could be 
easily integrated  
into their  
existing work

 5.8

6.1

Strongly disagree Strongly agree

 4.9

 5.1
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CONCLUSION
This report presents the findings from the final stage of the PHIRES project including an aggregation of the contributory factors 
found to be involved in patient handling injuries and the actions generated by Manual Handling Coordinators to review and 
revise risk controls. The findings from the evaluation of the effectiveness of PHIRES and the associated training materials was 
also presented. This report is intended to help WorkSafe and other stakeholders identify strategic interventions to drive systemic 
change across the sector.

The results of this final stage showed that PHIRES helped Manual Handling Coordinators to ‘think in systems’, as evidenced by 
the identification of contributory factors at ‘Operations Management’ level and above and actions targeting systemic change in 
the healthcare sector. These findings support effectiveness of PHIRES given that intervention focused on individual workers at 
the so-called sharp-end of work systems is a well-known problem in safety science. This work demonstrates that tools such as 
PHIRES can be introduced to ensure that safety interventions are developed to target issues across overall work systems.

There was positive support for the effectiveness of the PHIRES as evidenced through the NoMaD evaluation. The findings showed 
that Manual Handling Coordinators believed the PHIRES is a valuable tool for investigating patient handling injuries and that it will 
be integrated within future work practices. There was also strong support for PHIRES in helping Manual Handling Coordinators 
to comply with Reg 28 (1)(c). However, it was also clear from the evaluation that support from the regulator is required to ensure 
PHIRES is integrated within the healthcare sector as the preferred method for reviewing patient handling injuries. 

Three study limitations should be noted. First, four health services were unable to continue their participation in the project as the 
Manual Handling Coordinators resigned from their roles during the study. Thus, results of this final stage are based on a smaller 
than expected sample size. Second, consistent with the results of the pilot phase, the Manual Handling Coordinators believed 
that the PHIRES review could be simplified through the development of a tailored software tool (i.e., digital application). Third, the 
evaluation of PHIRES did not extend to evaluating the benefits of its use from a safety, financial or cultural perspective. 

NEXT STEPS
The feedback from the final stage of the PHIRES project has been extremely positive and insights from the data have already been 
used to inform activities within WorkSafe (e.g. inspector training, guidance material). As a result, WorkSafe Victoria have recently 
announced funding to support an extension of this project. This new project will:

Develop a software tool (i.e., digital application) to support the sustainable implementation of 
the PHIRES Toolkit across the healthcare and social assistance sector

Develop an online training/coaching program on using systems thinking to review and revise 
risk controls to support the reliable implementation of the Toolkit

Evaluate the cultural, safety and financial benefits health services and aged care providers 
can realise by using PHIRES to review and revise their risk controls following the report of a 
musculoskeletal disorder injury. 
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FURTHER INFORMATION

Associate Professor Sharon Newnam  
Associate Director, Systems Safety Team           
Monash University 
Accident Research Centre
Building 70, Clayton Campus
M: 0422 723 957
E: sharon.newnam@monash.edu


