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Executive Summary  
This report summarises an independent evaluation of the deployment of Humanetix ‘ACE’, a point-of-

care documentation and decision-support system to support staff with care delivery for Residential 

Aged Care residents at Jindalee Aged Care Residence in Canberra, ACT. The aims of the project were 

to examine the acceptability and usability of ACE, and how it affected efficiency and quality of care 

delivery at Jindalee. The project also aimed more broadly to contribute to the evidence-base for high-

quality and sustainable technology systems in residential aged care and promote comprehensive and 

resident-focused care. 

Using a two-year, three-stage participatory action research design, concurrent mixed methods data 

were collected from residents, staff and administrative databases. Pre-implementation data were 

collected in March 2019, interim data were collected in October 2019, and post-implementation data 

were collected in August 2020 after a delay due to the COVID-19 response. 

Data were collected from 65 residents or their visitors, 90 staff, and 7 managers/consultants and 

administrative databases. These included 130 pedometer readings; 59 surveys; 86 hallway interviews; 

133 hours of time and motion observations; 65 documentation diaries; 27 focus group participants; 

38 documentation audits on 19 resident records and 739 incident reports.  

Analyses indicated the ACE system had high acceptability to a range of staff and residents; it was easy 

for staff to learn, use and navigate, and overall most were pleased with the system and would like to 

continue to use the system. Further, staff and resident satisfaction at Jindalee was high, both before 

and after implementation of the ACE system: over 60% would highly recommend Jindalee to others.  

After implementation of the ACE system, staff work efficiency improved. Staff spent less time on 

‘waste’ activities such as searching for information or documenting; nurses (RNs & ENs) spent a mean 

of 6% less time on ‘hunting and gathering’ activities and the distance they travelled (steps) per shift 

reduced by 25%. Care workers spent 10% less time multitasking which helps to reduce their cognitive 

load; and nurses spent less time on documentation, reduced from 20.4% of their time to 6.4%. 

Together with the reduction in time saved on ‘hunting and gathering, this meant the mean time saved 

by nurses following implementation of ACE was 20%. 

The overall quality of resident care increased, with staff reporting being: able to spend more time with 

residents; more able to respond to resident needs; and better equipped able to manage the ‘delicacies 

of dignity’.  Quality of documentation improved, with improvements in the legibility, completeness 

and accessibility of care documentation. Completion of resident assessments increased from 68% to 

96%. Documentation of the nursing process increased from a median score of 10 pre-implementation 

to a median score of 17, out of a possible score of 18 after the ACE system was introduced. Resident-

focussed goal setting rose from 56% to 88%, and completed nursing evaluations of the effectiveness 

of care for the resident rose from 31% to 88% after ACE was implemented. 

The improvement in both quality and completeness of documentation achieved by using ACE is an 

important advance on earlier forms of electronic-based health records. Previous research found that 

while electronic health records reported better process and documentation structure due to ease of 

use and omission of illegible handwriting, paper-based records provided more complete and accurate 
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documentation. By contrast, ACE has shown to improve both the quality of documentation and the 

completeness of the records. 

Overall, the ACE system had high acceptability with staff and residents, was associated with improved 

efficiency of workflows and improved quality of resident care. The qualitative research on staff and 

resident feedback showed ACE was: 

- Transformational - “amazing” and “absolutely time saving” with “more time spent with 
residents” (nurse/manager/care workers); 

- Efficient - time spent seeking and returning files for paperwork and audits was “halved” as 

staff don’t “have to run around”, nor “shout across the hallway to each other” 

(nurse/resident/family); 

- Resident focused – the current and background information on the person at staff fingertips 

enabled suitable staff response to resident needs: “the vision was to have it resident centered, 
and I really think that’s working” (manager), “I get all the care I need in a non-intrusive way” 
(resident), “the technology has impacted her care for good. I’ve noticed a distinct bettering of 
the care” (relative). 

- Time saving and improved information quality - “very convenient”, “very quick, very 
detailed”. “Prompts me when I forget things”, “I like it, I can ..see what's done and what’s not 
been done” (Nurse/care worker); “It was really reassuring to know that staff knew what things 
had changed and what mum needed” (relative) 

- Work Proud – “I feel really proud that we are participating. Everyone is participating in 
building the software”. (Nurse/care workers)   

The positive staff response to ACE and apparent ease of use contrasts common issues for electronic 

documentation uptake (1).  Users were able to use ACE with relatively short training, reducing a major 

cost barrier to uptake. 

The many positive findings highlighted by this evaluation are particularly significant in the context of 

the outbreak of the COVID-19 pandemic. The outbreak occurred between the pre-implementation 

and post-implementation data collection, hence must be considered as a possible confounder. For 

example, staff had to take on additional workload to implement infection control measures; the use 

of Personal Protective Equipment (PPE) was an impediment to effective communication with 

residents; and residents were isolated from family and friends for extended periods during the 

pandemic, adding to the stress experience by both staff and residents.  The net result of the pandemic 

potentially reduced the flow of benefits from ACE. However, despite the challenging circumstances 

during the implementation, the findings in this report highlight many positive opportunities for ACE in 

aged care into the future. 
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1 Introduction  
Of the 4.1 million Australians aged 65 and over, more than 250,000 currently live in residential aged 

care. Increasing delivery of aged care through in-home care and community support programs (2), 

means those entering residential aged care are often doing so later in life, with high levels of complex 

care needs. 

While more than half (59%) of those living in residential aged care are aged over 85 years old, 

significant proportions of people are aged 65–74 (11%) and 75–84 (28%) (3). Residents are described 

a coming from the Greatest Generation1, the Silent Generation2 and the Baby Boomer Generation; 

each group has unique differences in their personal history and experience. Around one in five people 

in aged care facilities are born in non-English-speaking countries bringing another layer of diversity to 

service provision. Almost two-thirds of people using these services have high care needs in relation to 

activities of daily living, cognition and behaviour, and over half of residents are classified as having 

complex health care needs. Thirty-one per cent of residents in Australia have high care needs in all 

three of these domains. Moreover, around half of Australian residents have a diagnosis of either 

dementia or depression (3).  

The balance between the medical and social models of support are particularly pertinent in the 

structures that support aged care, underscoring the importance of recognising the complexity of 

balancing care needs and multiple co-morbidities (the bio-medical model) and with the recognition of 

the diversity, values and unique needs of individuals (4). Providing tailored quality care to residents is 

crucially important. As recent submissions to and reports from the Royal Commission into Aged Care 

Quality and Safety have revealed (5), there are substantial quality of care failures and safety issues in 

our national aged care  system and service provision.  

A key recommendation in the final submissions of Counsel Assisting the Royal Commission identified 

the inadequate funding provided to residential aged care, and the associated inadequacy of current 

staffing level in terms of both quantity and quality (5). The Royal Commission’s draft recommendation 

was for a new Aged Care Act that will “provide a system of aged care based on a universal right to high 
quality, safe and timely support and care to: i. assist older people to live an active, self-determined and 
meaningful life, and ii. ensure older people receive high quality care in a safe and caring environment 
for dignified living in old age.” 

Dimensions of quality of care is intrinsically linked to staffing levels, but also to models of care delivery 

and information infrastructure. It is critical that delivery of quality care can be verified.  However, the 

collection of data detailing that resident wishes have been sought, expressed and followed, and that 

care is evidence-informed, quality assured and safe is time and resource intensive. Burdens on the 

aged care sector such as include costs, potential to divert staff time away from resident care, and risks 

to data quality. Efficient data capture that complements and supports care delivery is desired,  but not 

readily available in many care sectors. 

Improvements in health information systems to support care delivery have been relatively slow to 

develop in the residential aged care setting (6-8). Yet, health information systems offer an opportunity 

 
1 Those who grew up during the Great Depression and fought in World War II 
2 Those who grew up in the period before during and immediately after WWII, preceding the Baby Boomers 
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to contemporaneously capture care delivery, streamline documentation, and provide point-of-care 

evidence-informed decision-making to optimise holistic person-centred care (9) However, the 

implementation of such systems into existing health organisations is challenging due to cultural, care 

processes and governance structures which may have limited input from aged care recipients, care 

workers and front-line nurses and members of the multidisciplinary team (10). Of note is that nurses 

provide or oversee most of the care to residents in such settings.  The implementation of health 

information systems that are nurse-sensitive and focused on quality point-of-care delivery in 

Australian residential aged care is limited and warrants further investment and investigation.  

'ACE' is a new digital product developed by Humanetix Pty Ltd. (previously called ‘SmartWard’ or 

‘SmartCare’).  This digital product development has occurred over the last eight years working with 

clinical, academic and nursing research teams, predominantly in the acute hospital settings. These 

trials occurred at Metro North in Queensland, Deakin University, Eastern Health, and Epworth 

Healthcare in Victoria, and ACT Health. The new aged care version called 'ACE' was adapted to meet 

the needs of the residential aged care setting based upon the previous hospital ward design.  

Throughout this report the digital system is referred to as 'ACE'. Photos of ACE in use at Jindalee can 

be seen on p10.      

‘Jindalee Aged Care Residence’ (hereafter ‘Jindalee’) is the first facility to deploy this innovative 

system. Humanetix Pty Ltd discussed the possible deployment of the technology with several 

residential aged care facilities and found the owners and senior managers of Jindalee offered the most 

supportive and collaborative opportunity for the successful implementation of the ‘ACE’ system into 

routine service delivery.  

Jindalee is a well-run Home (see Section 4.2).  It accommodates 169 residents at pre-implementation, 

and at post-implementation 169 residents.  Jindalee provides aged care services for people with 

different care and accommodation needs. The facility consists of eight wings, four wings have extra 

services, and two wings provide secure accommodation for residents with complex behaviours 

(generally caused by dementia and mental health conditions) requiring specific resources.  

This report begins with an overview of the current evidence about health technology in residential 

aged care. Subsequent sections describe the research design and methodology, followed by analyses 

reporting the acceptability and usability of the ACE system in clinical practice, and how it affected the 

efficiency and quality of care delivery at Jindalee. The final section of this report provides 

recommendations for next steps in technology development and roll out, clinical practice and research 
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Care Worker using ACE while chatting with a 
resident in the communal lounge room 
 
 

 

 

 

 

 

 

 Care Worker using ACE at morning tea  

 

 

 

 

 

 

 

 

 

Care Worker using ACE to document care in 
the communal lounge room  

Photos of ACE at Jindalee 
 

 

 

 

 

 

 

 

 
Care Worker documenting care using ACE 
while chatting with a resident during lunch  
 

 

 

 

 

 

 

Care Worker checking residents into exercise 
session using ACE iPad  
 

 

 

 

 

 

 

 

 



 

  

11 

 

 

Care worker using ACE ‘swing PC’ in hallway

2 Context: a brief overview 
This section provides background on residential aged care, the characteristics of aged care residents, 

the workforce and current evidence and gaps in the development of information systems in residential 

aged care for the delivery of care. 

2.1 Residential aged care in Australia  
In 2019–20, Australian Government expenditure on aged care totalled $21.2 billion, with $13.4 billion 

of that expended on residential aged care. There were 217,145 operational places on 30th June 2020, 

located in 2,722 aged care services operated by 845 providers. The majority of these places were 

operated by not-for-profit organisations (55%), with a further 41% operated by for-profit 

organisations, and 4% by state, territory or local governments(11). 

2.1.1 Population and demographics of aged care residents in Australia 
In 2020, 4.1 million Australians were aged 65 years and older. Over 1.3 million people received aged 

care services during 2019–20, with the majority (77%) receiving care at home, 21% accessing 

residential aged care and 2% receiving restorative care (11). People accessing residential care were 

generally older, as 61% of aged care residents were aged 85 and older, whereas only 44% of care 

package clients and 40% of home support clients were aged 85 and over. Two-thirds of aged care 

residents are female (11).  

Only 1% of residents in aged care identified as Aboriginal and Torres Strait Islander people (12). Among 

people aged 65-74 years of age Indigenous Australians are twice as likely to use residential aged care 

services compared to non-Indigenous Australians. This reflects the poorer health of indigenous 

Australians and their lower life expectancy, meaning they are more likely to need high care at an early 

age. 

Levels of dependency among residents are high, and according to data from the Aged Care Funding 

Instrument (ACFI) have been increasing over time. In 2009, only 4% of residents were classified as high 

care on all three domains measured in the ACFI (activities of living, behaviour, complex health care), 

whereas in the most recent data (2018) that figure was 31%. This increase has been explained by 

increased dementia diagnosis/prevalence, increased recognition of complex needs, culturally and 

linguistically diverse populations, and variations in classifications (13). Using data from the 2015 

Survey of Ageing, Disability and Carers (14), 63% of residents had a sensory or speech related disability, 

55% an intellectual disability, 88% a physical restriction and 73% a psychosocial disability.  

While the number of older Australians is steadily increasing, the growth in demand for residential aged 

care is mitigated by a steadily decreasing age and sex-specific usage rate. Although aged care support 

is increasingly provided in the home and community, there is expected to be demand for residential 

aged care into the future (15) that require robust planning for the likely increases in complexity and 

Resident dependency and complexity of care needs 
in residential aged care have increased over the 
last ten years by a factor of 8. 
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dependency levels (3) and the increasing numbers of people surviving into their nineties and beyond  

(16). 

2.1.2 Workforce in residential aged care 
In 2016, there were 366,000 care workers in residential aged care homes (n=236,000) and home care 

(n=130,000), which was 4% more care workers than in 2012. The majority of the residential direct care 

workers are females, about a third of care workers were born overseas and 80% completed work-

related training in the past 12 months (17). Seventy-eight percent of the residential aged care 

workforce is employed on a permanent part-time basis with available data indicating a noticeable 

drop in casualisation of workers, from 19% on a casual/contract arrangement in 2012 to 10% in 2016. 

With an ageing population driving increased demand for aged care services over coming decades, the 

demand for a productive and skilled workforce will continue to expand, with the composition of the 

workforce evolving. Between 2003 and 2016 there was a decline in the percentage of Registered 

Nurses (RNs) and Enrolled Nurses (ENs) in the residential aged care workforce, from 21% to 15% and 

14% to 9%, respectively (17). RNs have been University prepared with 3-year degrees since the 1980s 

in Australia, with an emphasis on critical thinking, responsibility and accountability. ENs are 

vocationally prepared with 12-18 months training at certificate or diploma level with a focus on 

technical skills and some physical assessment. Assistants in Nursing (AINs), also known as Personal 

Care Attendants (PCAs) or care workers (CW) are unregistered and represent the largest occupational 

group as they make up 70% of the residential direct care workforce in aged care (18). Both ENs and 

care workers nominally work under the supervision of RNs. This change in the employment of direct 

care workers indicates that aged care homes are increasingly relying on care workers to deliver direct 

care to residents resulting in a dilution of RNs and ENs within aged care (17). The critical role played 

by a skilled workforce in delivering high quality aged care services was highlighted by submissions to 

the Royal Commission (5), highlighting the need for registered and enrolled nurses but also skills 

training for care workers. 

2.2 Technology and health information systems in aged care 
In residential aged care, technology and health information systems are employed to retrieve, store, 

share and manage resident information. Digital systems have the potential to enhance information 

exchange across the continuum of care by improving efficiency of staff while maintaining the accuracy 

of shared information (19). Health information systems have the potential to monitor risk 

management and aid residential homes to meet quality and accreditation standards  (8).   

However, as noted previously, improvements in health information systems that support care delivery 

have been relatively slow to develop in the residential aged care setting (6-8) and may have limited 

input from aged care recipients, care workers and front-line nurses and members of the 

multidisciplinary team (10). Paper-based records have traditionally provided more complete and 

accurate documentation (17).  

The proportion of nurses in residential aged care 
has halved in the last 10 years 
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Information exchange between healthcare facilities and providers is a crucial component of resident 

care and safety (20). These information pathways are frequently underdeveloped and poorly 

integrated resulting in inefficient and unreliable information exchange, compounding existing 

challenges with continuity of care and provision of services (6). An Australian study examining the role 

of information exchange in four residential aged care homes found that 68.8% of residential aged care 

staff report spending an average of 30 minutes every shift transferring information from paper to 

computer systems. Inefficient information exchange procedures, such as transfer of care information 

between different systems, supports the demand for health information systems that foster efficient, 

safe and reliable communication exchange within and amongst healthcare facilities and healthcare 

professionals (20). 

2.2.1 History and current state of health information systems in aged care 
The need for health information systems that have the potential to improve quality, safety and 

efficiency of resident care and enhance nurse productivity is increasingly being recognised. 

Traditionally, paper-based, hand-written documentation has been used to capture resident care. 

However, various limitations such as legibility, competition of data, repetition and management of 

information have led organisations to consider other avenues of documenting care (21). The use of 

electronic documentation systems is progressively increasing across the healthcare sector, with the 

aim of addressing many of the short-comings of paper-based documentation systems.   

However, these systems often lack an evidence base for their clinical value, and healthcare 

organisations buying the technology tend not critically evaluate potential benefits of technologies’ to 

patient/resident outcomes, nor their impact on the effectiveness and quality of care delivery (22). 

Electronic documentation may improve the capture of nursing work, improve the accuracy of care 

provided, capturing relevant steps in the care process leading to reduced adverse events and improve 

the continuity of care (23). Additionally, the adoption of electronic documentation can be an effective 

method for meeting accreditation standards in residential aged care homes and improving 

organisational systems (24).   

The successful adoption of electronic documentation in residential aged care depends on several 

important factors, such as, staffing levels and facility size, but the successful transition from paper-

based documentation to electronic relies fundamentally on staff training, technical support and good 

systems infrastructure (1). It is often difficult to identify which electronic systems are targeted for use 

by nurses and administrators, and which also include carers or other staff such as allied health. The 

full potential of electronic documentation may not be realised until there is appropriate investment 

into training and support services for all staff in residential aged care (1). The alternative is to make 

the electronic system easy to use with minimal training, which was one of the objectives of ACE.   

Aged care data are collected across a broad range of facilities with multiple owners of the data. 

Relevant aggregated aged care data are held in the Australian Bureau of Statistics and the Australian 

Institute of Health and Welfare and available via the GEN aged care database. However, the aged care 

Health information systems can aid the 
organization and efficiency of nursing work 
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data are fragmented with data silos which cause problems with the data’s quality, assessment and 

evaluation (reporting, merging) to make best recommendations for research, policy and practice. 

There needs to be consistency in the collected data, adopting a standardised approach for data entry 

and cleaning data to overcome data silos to provide valuable insights of the inherent needs of this 

growing sector nationally and internationally (25). 

2.2.2 Documentation requirements in Australian aged care setting 
The Aged Care Funding Instrument (ACFI) is a government funded tool used to allocate subsidies to 

aged care providers for permanent aged care residents according to the level of daily care required 

(26). The ACFI provides a comprehensive assessment of the individual care needs through a range of 

questions classified across three domains, namely Activities of Daily Living, Behaviour and Complex 

Health Care. This assessment aims to ensure residents receive tailored quality care and reduces the 

quantity of documentation required by aged care staff to support funding claims (27). Reviewers may 

assess care plans and other notes in resident’s documentation to validate claims made by Aged Care 

Providers. Therefore, resident documentation must accurately align to regulation and polices to 

achieve accreditation.  Importantly, electronic documentation systems specifications must align  to 

these frameworks to be fit for purpose and to acquire funding (26). An Australian study examining the 

benefits of electronic health records in aged care found that integrating the ACFI instrument into 

electronic documentation systems, to assist these homes to acquire funding due to faster and easier 

retrieval of resident information when compared to other documentation methods (28). Electronic 

health records also have the potential to facilitate the timely transfer of information between systems.  

Namely, transitions of care between residential aged care and the acute hospital sector, or system-

based needs such as the transfer of information to the coroner’s office. 

2.3 Documentation of residents’ needs and wants of care  
Residents preferences for care and supportive care needs are continually evolving and can be highly 

complex. With ever more people accessing residential aged care services, appropriate documentation 

is crucial to ensure the provision of quality and efficient care. Personalised care plans developed with 

residents are an essential component of holistic care and should be established based not only on 

physical care needs, but also psycho-social and taking into account the resident’s history to ensure 

provision of quality, personalised services (29).  

 

Historically, the documentation of care plans in aged care has failed to provide standardised and 

personalised interventions (30). A review examining electronic documentation as a tool to facilitate 

the care provision in residential aged care reported that the introduction of electronic documentation 

systems encouraged reporting of resident wishes to inform documents such as Advanced Care 

Directives (31). An Australian study explored the benefits of electronic health records in residential 

aged care and reported that staff perceptions of resident care needs improved due to ease of access 

Current options of nursing care plans in aged care 
tend to lack convenient integration of both 
standardised and personalised interventions for 
residents. 
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to documentation and faster retrieval of resident data which provided a more holistic view of the 

resident. The findings identified improved understanding of the residents wants and needs of care, 

particularly for new staff members who were previously unfamiliar with the resident, which resulted 

overall improved delivery of care (28).   

2.3.1 Nursing documentation  
Nursing documentation in residential aged care homes is a significant component of the clinical 

information stream, to ensure accurate communication of health information and continuity of care 

across the health care sector (32).  The purpose of nursing documentation is to demonstrate that 

appropriate care is provided to residents and communicate this in a coherent and detailed manner to 

evidence resident progress and contribute to the review and updating of care plans. Documentation 

is also used for quality assurance, legal purposes, research and allocation of resources and funding 

(33).  

However, documentation is often reported as a time-consuming task with minimal contributions to 

care delivery. Nurses are known to prioritise attending to the resident’s immediate care needs over 

documentation (34). A time and motion study investigated the nursing work process at two aged care 

homes in Australia and found that RNs spent significantly more time documenting care compared to 

ENs (35). More than 70% of nursing time was spent on documentation, medication administration and 

verbal communication, with these being the most time consuming and frequently performed activities 

in the aged care setting. This evidence further supports the general opinion among nurses that 

documentation is the most time-consuming nursing task (35). 

Globally, the quality and accuracy of nursing documentation remains an issue impacting resident care 

and the provision of services (36, 37). There are a range of frameworks available to assist with 

documentation and to ensure the provision of safe and effective care. For example, the SOAP 

(subjective, objective, assessment, plan) framework is a highly structured format for documenting 

patient care which captures patient details and identifies methods for treatment and intervention. 

However, SOAP method of documenting is highly disease-focused which may shift attention away 

from the holistic individual needs of each resident (38).  

Nursing documentation is ideally aligned with the nursing process and is supported by the four 

principals of ‘assessment’, ‘planning’, ‘implementation’ and ‘evaluation’ (39, 40). Nursing 

documentation is also shaped by accreditation and registration standards (41-43) and serves as a tool 

for inter-professional communication for ongoing resident care (33). The quality of nursing 

documentation can be measured using a range of audit instruments based on the content, process 

and structure of documentation. A 2017 study (17) examined the quality of paper-based (n=217) vs 

electronic-based (n=217) health records.  The results found that electronic health records reported 

better process and documentation structure due to ease of use and omission of illegible handwriting.  

However, paper-based records provided more complete and accurate documentation. Both 

The quality of nursing documentation, and the 
impact on patient care and service efficiency, 
remains an issue worldwide 
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documentation systems were proven to have their own shortcomings with more focus needed on 

developing training programs for nurses to address these issues (21).  

In Australia, the Quality of Australian Nursing Documentation in Aged Care (QANDAC) instrument was 

designed to examine the quality of nursing diagnosis, interventions and outcomes in residential aged 

care. The QANDAC is the first validated tool of its kind in Australia which can be used to investigate 

issues with resident records and can facilitate an appraisal of documentation for continuous quality 

improvement activities (23). 

2.3.2 Nurse informatics  
Nurse informatics is the application of computer science into nursing practice to support the 

communication of information and transformation of data into knowledge. 

As the nursing profession is an information intensive environment, the development of electronic 

medical record systems to process and manage nursing information and improve coordination of care 

is vital (44). According to an Australian observational study which examined nursing patterns and time 

spent with patients in the hospital setting, nurses completed an average of 72.3 tasks per hour, with 

an average of two interruptions per hour (45). This study further emphasises that nurses do not work 

in linear ways. Nurses frequently multitask and are continually ‘cognitively stacking’ their tasks to 

reorganise activities according to shift priorities based on their patients’ needs. To provide consistent 

care, documentation systems should reflect this unpredictable pattern of professional nursing work 

so that information can be captured in a real-time, timely process without interrupting the flow of 

patient (or resident) care (45). 

Standardised nursing language is used to communicate nursing care using a set of commonly 

understood terms to describe each process of the nurse care plan, including the assessment, planning, 

intervention and evaluation (46). This language is used to document care and may help with 

acceptance of new documentation systems by enabling nursing staff to understand, compare and 

analyse patient data. Nurse informatics and standardised nursing language may lead to stronger 

clinical decision-making skills, faster access to patient information, improved coordination of care 

amongst health professionals and reduced medical errors and costs associated with these errors due 

to automation of certain tasks (44).  

The above evidence underscores that there are opportunities to improve the use of health information 

systems in residential aged care homes to support the nursing profession and care delivery in the aged 

care sector.   Electronic documentation systems can capture the process of nursing for reporting, risk 

management, and can create and document care plans to tailor the residents care to optimize the 

quantity and quality of life.  

Nurse informatics and standardized nursing 
language may lead to stronger clinical decision 
making skills, faster access to patient information, 
improved coordination of care, reduced errors and 
costs 
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2.4 Background to ACE 
The ‘ACE’ technology system (hereafter referred to as ACE or ACE system) has been developed over 

the last eight years by Humanetix in conjunction with clinical nursing and research teams 

predominantly for hospital settings, with trials at Eastern Health (Victoria), Metro North Queensland, 

Deakin University and Epworth Healthcare, and ACT Health. 

ACE runs on PCs, tablets or smartphones.  Records are made and accessed at each point-of-care.  There 

are minimal paper forms and all data is recorded direct into the system, avoiding any need for data 

re-entry.   Resident histories are in user-friendly charts with decision support data.  

ACE has 18 staff roles, including doctors, nurses, carers, allied health and social workers.  All staff use 

the same real-time, encrypted data and work to each resident’s personalised care plan and schedule.  

This, plus resident dashboards, make ACE resident-focused. 

Data from point-of-care units provides a “helicopter view” of a facility for management control, 

including alerts when resident care is overdue. Managers can revise schedules and smooth the 

workload to reduce stress on staff.   

ACE is a highly configurable system that allows it to reflect staff preferences and evolve over time as 

those preferences change or new practices emerge and can integrate pre-existing software easily 

through the use of Application Programming Interface. The Humanetix team have had an ongoing 

focus on co-design with nursing users, combined with independent evaluation by nurse researchers 

(47-57). A product description provided by the Company is included in the Appendices. 

  

‘ACE’ has been developed to meet the needs of the 
residential aged care setting with a strong 
emphasis on co-design with nursing and care staff 
to support nursing and care work, facilitate 
reporting and documentation, and improve 
resident care and wellbeing.  
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3 The project  
3.1 Aim 
The aim of this study was to conduct an independent evaluation of the ‘ACE’ system implementation 

in a residential aged care facility, Jindalee, and to contribute to the evidence-base for technology 

systems that promote sustainable and quality health care in aged care homes. 

Specifically, the evaluation of the ACE system implementation examined three criteria that informed 

eight components of the ACE Evaluation Framework:  

Acceptability: 
1. Reduced time spent retrieving information and documenting care. 

2. Improved satisfaction of staff and residents with care. 

Efficiency: 
3. Improved consistency of staff working with management approved clinical treatment protocols. 

4. Reduced errors by omission and missed documentation. 

5. Improved management decisions, supported by aggregated data on resident welfare for the 

allocation of resources.  

Quality: 
6. Improved resident health and quality of life. 

7. Reduced perceptions of missed care. 

8. Increased time spent by nurses and care workers with residents. 

 

3.2 Project governance  
A governance structure of three committees was used to aid communication and decision making 

between the three partners: Jindalee, Humanetix and the University of Canberra (UC) Evaluation 

team. These committees enabled a transparent communication process, developed relationships and 

facilitated the action research translation in practice throughout the three stages over two years 

(2019-2020).  Roles included decisions about response to events to the project (including the COVID 

risk mitigation plan), adjusting timelines and milestones, strategies to progress the project without 

impacting the quality of resident care, minimising any inconvenience or interruption to staff, informing 

system revisions or changes. 

The evaluation team contributed to three committees: 

- Evaluation Committee. This committee included all the University of Canberra researchers, 

and the consumer representative Beatrice Vann, meeting bi-monthly. 

- Steering Committee. This overarching committee included representatives from Humanetix 

Pty Ltd, Johnson Village Services (JVS) management team (managers of Jindalee) and 

University of Canberra, meetings were held as required. 

- Clinical Working Group (CWG). This working committee included representatives from 

Jindalee, Humanetix Pty Ltd and University of Canberra, meeting weekly. 

The Terms of Reference for the Evaluation Committee can be viewed in the Appendices. 

Involvement of the CWG was core to the ACE system development, and of central importance to this 

action research approach. Co-design of the ACE implementation involved frequent communication 
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and collaboration between the system developers and end users. CWG meetings were held fortnightly 

at Jindalee, from commencement and over the entire duration of this project. 

The CWG provided the opportunity for open and collaborative discussions between system developers 

and end-users to enhance understanding of the system, identify any changes needed, or needs for 

additional communication and/or training for ACE users. The ACE users at Jindalee (predominately 

care workers and nurse managers) used these meetings to provide feedback on their experience with 

the system, highlight concerns or issues, request changes and review new improvements. These 

meetings advanced the development of the ACE system to ensure clinical safety for its intended use 

within Jindalee. Additionally, the research team shared data and analysis in discussions. The approach 

to co-design aimed to improve functionality, acceptance and cultivate a sense of pride among end-

users of the ACE system and developers.  

3.3 Project timeline 
Ethics approval was obtained for the project from University of Canberra (#1720, approved 14 

February 2019). Pre-implementation data collection commenced in March 2019. Implementation of 

ACE Stage 1 commenced in July 2019 (See Table 1). Interim data were collected in October 2019. Post-

implementation data collection scheduled for March 2020 was delayed to August 2020 (due to COVID-

19). Timelines for the ACE rollout, training and study data collection were adjusted in response to 

gastroenteritis outbreaks; unscheduled accreditation visits; and restrictions imposed by the ongoing 

COVID-19 global pandemic. Ethics amendments in response to delays were approved on June 26th, 

2020. The timeline of implementation of ACE Stages can be seen in Tables 1. Key events for Humanetix, 

Jindalee and the research team during the pre-and-post-implementation are summarised in Table 2, 

and the mechanisms for change management and project development can be seen in Table 3. 

Table 1 Key timeline of planned ACE Go Live stages 

Date To/Commenced 
 

Stage Location Bed 
Numbers 

March 2019 Pre-implementation data 

collection 

All wings 165 

17 July 2019 Stage 1 Go-live Lower F Wing only 8 

16 Oct 2019  Stage 2 Go-live Lower F Wing only 8 

30 Oct 2019 Stage 2  Upper F Wing (18 beds) 26 

6 Nov 2019 Stage 2  H Wing (18 beds) 44 

4 Dec 2019  Stage 2  C Wing (33 beds) 77 

11 Dec 2019 Stage 3 Go-live All of the above wings 77 

23 Jan 2020 Stage 3 J Wing (8 beds) 85 

6 Feb 2020 Stage 3  D Wing (7 beds) 92 

18 Feb 2020 Stage 4 A Wing (34 beds) 126 

18 Feb 2020 Stage 4 Go-live All of the above wings 126 

5 Mar 2020 Stage 4 G wing (15 beds) 141 

19 Aug–4 Sep 2020 Post-implementation data 

collection 

All wings  169  

30 August 2020 Stage 5 B wing (24 beds) 169 

24 September 2020 Stage 6 All wings 169 

4 March 2021 Stage 7 All wings 169 

1 July 2021 Stage 8 All wings 169 
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Table 2 Key timeline of events 

 Date UC Evaluation Research Team Humanetix and Jindalee Aged Care 
Feb 2019 Presentation of the project to Jindalee 

and ACE 

Staff information packs distributed at 

Jindalee 

SMS about the UC evaluation is sent 

to all staff members and added in 

DONs books 

March 2019 Pre-implementation data collection 

commences 

Data collection interrupted by the 

events onsite 12-25 March 

Gastroenteritis outbreak in the North 

wing 12–15 March, Accreditation 

onsite 12-14 March 

April 2019    JVS delegation at Jindalee 

May 2019 Conducted additional DEMQOL 

interviews; Conducted data analysis  

  

Jun 2019 Conducted additional DEMQOL 

interviews; Data analysis and Baseline 

report 

  

July 2019 Baseline and Interim report submitted ACE stage 1 live  

October 2019 Documentation collected for QANDAC  

 

November 2019  ACE stage 2 live 

December 2019 

 

ACE stage 3 live 

March 2020 Post-implementation data collection 

delayed due to COVID-19 pandemic, 

and UC protocol 

National Cabinet advice to restrict 

visitation in Aged Care Facilities in 

response to the COVID-19 pandemic  

ACE stage 4 live 

April - June 

2020 

Face-to-face research ceased 

indefinitely due to COVID-19 

pandemic  

 

July 2020 UC procedures released for the 

recommencement of face-to-face 

research - COVID-19 Project Risk 

Assessment and Mitigation Plan and 

Ethics amendment submitted 

 

August 2020 Commencement of face-to-face 

research at Jindalee approved by UC 

Dean and UC Ethics. 

Staff and resident information packs 

distributed at Jindalee. 

Post-implementation data collection 

commenced in line with COVID-19 

precautions 

SMS about the UC evaluation is sent 

to all staff members and added in 

DONs books 

 

ACE stage 5 live 

 

Roll out of ACE in B-wing 

September - 

October 2020 

Documentation analysis  

October - 

December 2020 

Analysis and report drafting  

 

 



 

  

21 

 

 

Table 3 Key timeline of mechanisms for change management and project development 

Date 
Commenced 

Title Time 
occurrences 

Key activities Total 
sessions (as 
of August 
2020) 

Sep 2018 Clinical Working 
Group (CWG) 
Meetings 

Weekly 
throughout 
project 

User assessment, Planning, Decision 
making, Feedback. Reviews of Stages  
Key staff brought in as required 

70 

Feb 2019 Countdown to Go 
Live Phases 

1 month before 
each stage 

Trainer training, Testing. Feedback. 
Updated training material, All staff 
training, User acceptability test 
(UAT) Rounds 1 and 2, Preparation 
of operational environment 

5 

Feb 2019 Training/Feedback 
sessions 
(combined) 

Weekly/monthly 
post each Stage 
implementation 

Training Scenarios ‘Scenario of the 
day’, Form translation, Planned 
timeframes: Now, soon, later 

22 

June 2019 User Acceptability 
Testing UAT 

2 meetings prior 
to each Stage of 
implementation 

Test scenarios with a checklist used 
to sign off on agreed product for 
implementation 

15 

Feb 2019 Miscellaneous 
additional 
meetings 

Ongoing E.g. Pre-Admission, 
Resident data entry, Care schedule, 
resident manager workshops 

10 

Feb 2019 Other approaches Ongoing Onsite support, “Loggable issues”, 
post-it note feedback system, 
Educator as trainer, trouble-shooter 

As needed 

 

3.4 Participatory action research 
A participatory action research design (58) guided collection of concurrent mixed-methods data (59) 

over the phases of the ACE implementation that provided three cycles of inquiry (see Figure 1). Phase 

1 (pre-implementation) data collection commenced in March 2019 before ACE training began. Phase 

2 (interim) data collection occurred in October 2019 following the conclusion of Phase 1. Phase 3 (post-

implementation) data collection commenced in August 2020 following COVID-19 related delays. 

Multiple levels of inquiry (60) were used to provide a rich and informative evaluation, and a 

comprehensive understanding of the quality (61) of the ACE system function within the aged care 

setting (see Figure 2). (Each data strategy in Figure 2 is numbered with the eight components of the 

ACE Evaluation Framework). 

 

Figure 1 Data collection cycles 

• Qualitative collection
• Quant collection

• Analysis
• Feedback

Phase 1 
Pre-implementation

Mar 2019

• Qualitative collection
• Quant collection

• Analysis
• Feedback

Phase 2  
Interium
Oct 2019 • Qualitative collection

• Quant collection
• Analysis

• Feedback
• Summation

Phase 3
Post-implementation

Aug 2020
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Consistent with action research cycles (58, 62), feedback received from users by the researchers was 

provided to Humanetix during the CWG meetings to progressively inform and continually iterate the 

product development in a timely fashion. After each phase of data collection, key findings were 

presented to Jindalee and Humanetix for their consideration and uptake, where suitable, with the 

most substantial cycle system development following the Phase 2 Interim data collection.  

Reporting the qualitative findings at the CWG meetings provided opportunity for Jindalee and 

Humanetix staff to respond and have open discussion. This open dialog provided ‘participant 

validation’, commonly used in qualitative research, to ensure credibility of the findings, improve 

accuracy, and ensured that the findings resonated with all participants to minimise the risk for 

misinterpretation of findings (63).  

At times issues were resolved by staged updates of the ACE system, but at other times, illumination 

of issues revealed unrealised differences in perceptions or importance of the issue, different 

experiences about the level of resolution achieved, or what was still desired. This process also 

provided confidence about shared knowledge, a sense of achievement about changes (‘how far we’ve 

come’), and increased transparency of the end-user experience.  

The member checking process increased data and decision transparency, and the confidence among 

nurse managers who were responsible for the information environment. The nurse manager asked to 

take the ‘Feedback’ position at the beginning of each meeting providing an orientation that started 

with the end-users’ needs or concerns first, then moved onto planned agenda items. This facilitating 

process was particularly useful for the nurses who focussed on immediate issues, and the approach 

helped them voice concerns/issues in their own words for Humanetix to respond to. 

 

 

Figure 2 Quality framework and level of inquiry 

 
Donabedien Quality Framework   

  
Structure  Process  Outcome  Research Objective 

Level of 
inquiry 

Organisational  Staff expectations clearly 
communicated 3 

Compliance with protocols 3 Ease of workflow, consistency, 
best practice 3 

Efficiency 

 
  Length to collect data for ACFI 

audit 1 
Accuracy, resource use 3 Acceptability, Efficiency 

 
Contemporaneous 
aggregate performance 
data 5 

Contemporaneous resource 
allocation decisions 3 

High needs get high support, 
resource use 3 

Efficiency 

Staff Duplicate documentation 
1 

Time to admit 1 Waste, workarounds 1 Acceptability, efficiency  

 
Time hunting/gathering 1 Time to document 1 Waste, workarounds 1 Acceptability  
Distance travelled to 
document 1 

Incomplete documentation 4 Errors 4 Acceptability, efficiency  

 
  Contemporanious 

documentation 4 
Errors, risk 4 Efficiency 

    Nursing process loop completion   Missed care 7 Efficiency, quality 

Resident   Missed care 7 Complications (infection, skin) 
6 

Quality 

 
  Time spent with resident 8 Hospital transfers 6 Acceptability, Quality  
  Attendance at activities 6 Satisfaction 2 Acceptability, Quality  
  Resident-focussed decision 

making 5 
Quality of Life 6 Acceptability, Quality 

 
    Wellness 6 Quality  
    Reportable incidents (skin, 

falls, behaviours) 6 
Quality 

      Psychotropic medication use 6   
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Both quantitative and qualitative data were collected concurrently from residents and staff members 

to examine workflows, care practices, and outcomes of care at Jindalee. Table 4 provides an outline 

of the data collected to address each of the evaluation aims and objectives.  

Table 4 Evaluation framework 

Aims Objectives Quantitative data 
collection methods  

Qualitative data 
collection methods  

Action 
research 
feedback 
methods  

Acceptability 

1.Reduced time spent 
retrieving information and 
documenting care 
 
2. Improved satisfaction of 
staff and residents with 
care 

 
Net Promoter Score 
Survey (NPS) 
- staff, residents 
 
Staff survey 
 
Time and motion 
studies 
 
Clinical record review 
(QANDAI) 
 
Quality of life 
residents (DEMQOL) 
 
Global estimate 
missed care (GEM) - 
staff, residents 
 
Time and motion 
studies 
 
 
 
  

 
Anonymous 
comments box 
 
 
Think-aloud' staff 
work process  
 
 
Staff and resident 
hallway/bedside 
interviews 
 
Focus groups 

  
Steering 
committee 
reports 
 
Clinical 
committee 
integration 
 
Newsletter 
updates from 
Evaluation  
Committee 
 
Presentations 
to Jindalee 
 
Member 
checking  

 

Efficiency 

3.Improved consistency of 
staff working with 
management-approved 
clinical treatment 
protocols 
4.Reduced errors by 
omission and missed 
documentation  
5.Improved management 
decisions informed by 
aggregated data on 
resident welfare for the 
allocation of resources  

Quality 

6.Improved resident 
health and quality of life  
 
7.Reduced perceptions of 
missed care 
 
8.Increased time spent by 
nurses and care workers 
with residents 

 

3.5 Jindalee aged care residence 
Jindalee is a 169-bed family owned (private) residential aged care facility run by a parent company, 

Johnson Village Services (JVS). JVS uses a localised approach for management where the aged care 

homes themselves are the face of the brand.  Jindalee accommodated 157 residents at the time of the 

pre-implementation data collection in February 2019 and 169 at the time of post-implementation data 

collection in August 2020. 
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Jindalee has nine wings (Figure 3 and Table 5)  

- Four modern wings (North: G, H, D and F wings) with single bed with en-suite accommodation, 

- Three shared room accommodation (South: A, B and C) (with 2, 3 and 4 beds per room),  

- Two secure wings (C and J) to provide additional behaviour support. 

Each wing generally has a kitchenette and up to three different sitting areas (including a shared dining 

area), and access to outdoor spaces. Each wing has regular staff that work predominately in that wing 

as well as staff who work across the facility. A Deputy Director of Nursing (DDON) and Clinical Nurse 

Consultant (CNC) manages North Jindalee (C, J, D, F, H = 86 beds); and another DDON and CNC 

manages South Jindalee (A, B, G = 83 beds). 

 

 

Figure 3 Map of Jindalee 
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Table 5 Jindalee wing breakdown and description 

Wing Number of 
Beds 

Bed Types Wing Related Notes 

Acacia 
(A) 

36 (2x) Single room with shared 
ensuite 
(2x) Single room with 
communal ensuite 
(2x) 2 Bedroom with ensuite 
(4x) 3 Bedroom with ensuite 
(4x) 4 Bedroom with ensuite 

• Single storey wing 
• 1x large lounge/dining area, 1x 

small dining area, 1x small lounge 
area, access to additional main 
dining room 

• Nurses’ station and Deputy Director 
of Nursing’s office in this wing 

Banksia 
(B) 

32 (4x) Single room with shared 
ensuite 
(4x) Single room with 
communal ensuite 
(6x) 4 Bedroom with ensuite 

• Single storey wing 
• 2x large lounge/dining areas, 1x 

small lounge area 
• Nurses’ station in this wing 

Casuarina 
(C) 

32 (2x) Single room with ensuite 
(6x) Single room with shared 
ensuite 
(6x) 4 Bedroom with ensuite 

• Single storey wing 
• 1x large lounge area, 1x large dining 

area, 1x sitting area 
• Nurses’ station in this wing 

Diosma* 
(D) 

7 (1x) 3 Bedroom with ensuite 
(2x) 2 Bedroom with ensuite 

• Single storey wing 
• 1x lounge/dining area 

Grevillea 
(G) 

15 (15x) Single room with ensuite • Single storey wing 
• 1x large lounge/dining area 

Hoya 
(H) 

18 (18x) Single room with ensuite • Single storey wing 
• 1x large lounge/dining area, 2x 

lounge/sitting areas 
• Nurses’ station and Deputy Director 

of Nursing’s office in this wing 
Jarrah 

(J) 
8 (8x) Single room with ensuite • Single storey wing 

• 1x large dining area, 2x sitting area 
• Nurses’ station in this wing 

Frangipani 
(F) 

21 (21x) Single room with ensuite • Two storey wing. 14 beds first floor 
and 7 beds ground floor 

• 2x large dining areas, 5x 
sitting/lounge areas 

Total Beds 169 *Diosma was renovated between pre and post-implementation phases, so 
the bed/ensuite configuration changed 

 

Prior to the implementation of ACE, Jindalee used the following documentation: 

• LeeCare documentation to assess residents and develop a Lifestyle Plan, which was then 

printed for use by nurses and care workers.  

• All progress documentation was handwritten.  

• Pharmacy communication used MedsComm via phone and faxing. 

• Aged Care Funding Instrument (ACFI) submissions used the government website. 

• Rosters used EmpLive and payroll used RosCare (Client Care).  

Further, there was minimal or no Wi-Fi access onsite, hence key staff such as CNCs and DONS used 

mobile phones to locate each other. 
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3.6 The ACE system at Jindalee  
Jindalee expressed an interest in the ACE system being used to: 

• Integrate all communication and information systems,  

• Minimise, and possibly eliminate the use of paper,  

• Improve efficiency by streamlined operations, improve staff work performance and time 

management to free up more time for direct resident care/contact, 

• Improve continuity of resident care, 

• Increase quality of care delivery to residents, 

• Strengthen the documentation in relation to the aged care funding instrument and ensure 

full compliance with the department of health’s requirements, 

• Reduce the human errors made by staff due to cumbersome paper-based hand-written 

systems, and, 

• Improve work environment for staff from non-English speaking backgrounds. 

 

With clearance from the University of Canberra Ethics Committee, the research team was provided 

with a list of residents, their names, room numbers and names of their relatives to contact if required.  

The identifiable data was stored according to the ethical approval granted and was also consistent 

with Jindalee data protection approach. 

The cycles of development and implementation of ACE with Jindalee occurred over 8 stages. The 

process included cycles of feedback and development to tailor and refine the system to meet the 

needs of Jindalee. Humanetix responded to instructions from clinicians about what was suitable to 

implement. 

Humanetix also implemented hardware and infrastructure to deliver the ACE system. This included 

modification of current Windows PC settings and memory speed. Operational infrastructure included 

modifications for easy user administration of passwords and sign in, an active directory for emails, 

shared device setup and management, business continuity and monitoring, Wi-Fi and kiosk options. 

Additional modules in response to Jindalee requests, included resident manager, preadmissions, and 

manager reporting. Enhancements included permissions, audit journals, co-signing tasks, autofill, wing 

dashboards, nurse reports and incident management. 

Hardware experimentation tested different devices and set ups for staff workflow. Devices needed to 

be suited to the numbers of staff working on each wing, charging functions and locations. Device 

numbers, location and options were resolved in conjunction with Jindalee. Table 6 outlines the 

hardware (smartphones/ swing PC/ desk PC) provided to staff on each wing. See photos in Figure 1 on 

p10. 

Co-design of the ACE system included hardware, 
infrastructure and future-focussed enhancements 
to enable the system to meet the needs of the 
residents and staff of Jindalee. 
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Table 6 Hardware accessible to staff as of August 2020 

Wings Smart phones Swing PC Desk PC 
A 14 4 2 

G 7 Plan (1) 1 

B 10 Plan (3) 2 

C/D/J 24 Plan C wing (?) 

Plan J wing (1) 

1 (C wing) 

1 (J wing) 

H/F 25 Used to have: 

Lower F (1) 

Upper F (1) 

Hoya (2) 

Plan (?) 

1 (Lower F) 

1 (Upper F) 

1 (Hoya) 

NB: Table excludes the ACFI, Admissions, health and leisure coordinators, health and leisure staff allocated iPads, 

and other iPads that are to be used for video conferences and training. Charge cubes for iPad’s and phones were 
located in the nurse station or storerooms in strategic locations north and south. 

3.7 Population 
3.7.1 Staff 
All Jindalee care staff that provided direct resident care, both permanent and casual, were invited to 

participate in the study as these care workers had primary responsibility for care documentation, 

hence ACE system users. These included nurses (Enrolled Nurses [EN], Endorsed Enrolled Nurses [EEN] 

and Registered Nurses [RN]) and Assistants in Nursing (AINs) (also known as care workers), agency and 

non-permanent staff. Specialty roles were also included: the Wound Nurse, Clinical Nurse Consultant 

(CNC), Deputy Directors of Nursing (DDON); Health and Leisure staff, and Activity Care Funding 

Instrument (ACFI) trained care workers. 

Multiple specialist health providers also provided care to the residents, which included: Dietitians, 

Physiotherapists, Podiatrists and Speech Pathologists. Older Person Mental Health, Dental, Medical 

Specialists and Optometry are sourced by each resident and some services such as Wound Nurse and 

Stoma Therapist are supplied through The Canberra Hospital. 

Specialist direct-care health professionals (General Practitioners, Nurse Practitioners, Allied Health 

Professionals) were also invited to participate, but support staff (e.g. kitchen staff and cleaning staff) 

were not.  At pre-implementation, of the 147 staff members, 90 (61%) had a permanent full-time or 

part-time position, and 57 (39%) staff members worked casually. Registered Nurses (RNs) and Enrolled 

Nurses (ENs) (hereafter described as nurses) comprised 26, 17.7% of employees, and care workers 

were the majority of employees (121, 82.3%) (Table 7).  

Table 7 Numbers of staff employed at Jindalee 

 Permanent 
Full time  

Permanent 
Part time 

Casual Total by role 

Registered Nurse 5 13 4 22 

Enrolled Nurse 1 1 2 4 

Care workers 8 62 51 121 

Total by employment type 14 76 57 147 
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3.7.2 Residents 
Residents at Jindalee were either self-funded retirees, pensioners, or staying for respite care. Each 

resident selected their own General Practitioner. There are approximately 10 respite residents at any 

time.  

All residents and their visitors were eligible to participate. Researchers were guided by Jindalee as to 

which residents had a cognitive impairment such as dementia, and who the nominated decision-

maker was to determine ethical suitability to approach to invite consent. For example, those who were 

acutely unwell, approaching end of life, experiencing severe cognitive impairment or otherwise unable 

to provide consent were identified by the DDON. Some residents were excluded due to physical and 

logistic reasons (e.g. severely deaf and/or visually impaired) if researchers were unable to continue 

communication. 

Consistent with Ethics Committee approvals related to respecting autonomy and minimising harm to 

participants, cognitive impairments such as dementia was not an absolute exclusion; in addition to 

written consent from residents or their substitute decision makers, resident participants were invited 

to provide verbal consent at each data collection episode. Guidance on consent suitability was 

obtained from nurse managers, following the process in the Appendices. 

4 Methods and Results 
To ease reading of the approach to data collection and associated findings this report will concurrently 

present them together in the sections below. Consistent with the mixed methods approach, 

qualitative data (see section 5.3) provided an understanding of context and assisted with 

interpretation of satisfaction and missed care data collected from staff and residents. Quantitative 

data were analysed using IBM SPSS statistics Version 26. A p < 0.05 was considered statistically 

significant. 

4.1 Data collected - overview 
The researchers took a pragmatic approach to data collection to facilitate responsiveness to staff and 

resident needs and requests for development of the systems specification, adaptation to changes in 

the implementation plan and rollout, as well as negotiating unforeseen operational and clinical issues 

at Jindalee. Intense data collection periods were focussed on mutually agreed two-week time periods 

to reduce negative impacts such as participant fatigue; however, some data collection required 

additional time outside of that window (primarily staff and resident surveys) (see section 3.3). 

4.1.1 Consent  
Information about the project and the consent process, including phone numbers for the project team 

were shared via short message service (SMS) (for staff), email (for residents and relatives), via the 

‘Jindajabber’ newsletter, and posters displayed throughout the facility.  

Information packs prepared by the UC Evaluation Research Team (See Appendices) were distributed 

to staff members and residents. These comprised a support letter from JVS, Information sheet, 

Consent form, and a survey form with NET Promoter Score (NPS) and Global Estimate of Missed 

Nursing Care (GEM) questions. Staff were offered entry into a draw to win a $25 gift voucher on return 

of a signed consent form as a token of appreciation for their time to participate.  
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Distribution of information packs to staff occurred through the staff tearoom or direct contact with 

researchers. Distribution of information packs to residents, their relatives and guardians occurred 

after discussion with the senior nurses about resident suitability and identification of those residents 

who could consent for themselves, those who would need consent from an alternative contact, and 

those who would need consent from both the resident and their relative/guardian. Information packs 

were then hand-delivered, emailed, and/or posted as per manager recommendations. Information 

packs were also available in the front foyer of Jindalee, and delivered in person by researchers on site. 

A secure list was used to record those who provided consent to participate in data collection.  

4.1.2 Participants 
Overall, 261 participants contributed to data collection for this project. Data were collected from 65 

residents or their visitors, 90 staff, and 7 managers/consultants. Just over a third of residents (65 of 

169, 38%), and approximately two thirds of staff (90 of 147, 61%) participated in the project. Of 

participants, 60% (n=30) of residents and 46% (n=69) of staff contributed to two or more data types 

over one or more data collection phases.  

 

4.1.3 Data collected 
Data included 130 pedometer readings; 59 surveys; 86 hallway interviews; 133 hours of time and 

motion observations; 65 documentation diaries; 27 participants over approximately 7 hours of focus 

groups; 38 documentation audits on 19 resident records and 739 incident reports (See Table 8).  

Table 8 Data collected at Jindalee 

DATA Pre-
implementation 

Interim  
 

Post- 
implementation 

TOTAL 

RESIDENT  (n participants) 
Quality of Life (DEMQOL) 31 N/A 28 59 

Hallway interviews  N/A N/A 38 38 

Net Promoter Score (NPS) 27 N/A 38 65 

Global Estimate of Missed Care (GEM) 16 N/A 19 35 

STAFF     

Pedometers 66 N/A 64 130 

Hallway interviews  N/A N/A 48 48 

Net Promoter Score (NPS) 32 N/A 28 60 

Global Estimate of Missed Care (GEM) 22 N/A 31 53 

Think aloud  8 N/A N/A 8 

Time and Motion 56 8 69 134 

Documentation Diaries  31 N/A 34 65 

Staff Survey  N/A N/A 14 14 

FOCUS GROUPS     

Manger N/A 1 (n=3) 1 (n=7) 10 

Care workers/mixed staff N/A 1 (n=1) 1 (n=3) 4 

Resident/visitors N/A 1 (n=2) 1 (n=4) 6 

Humanetix N/A 1 (n=2) 1 (n=5) 7 

AUDITS     

QANDAC Audit 19 N/A 19 38 

Accident and Incident Reports 332 N/A 407 739 
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4.2 Quantitative methods and findings evaluating care quality  
The Evaluation Framework developed at the commencement of the project aimed to assess the 

effectiveness of the ACE and was measured and assessed against three key criteria: acceptability, 

efficiency and quality (see page 17). The Evaluation Framework guided quantitative data collection 

and analysis in each of the three phases of the project over time. It became evident during site visits 

that quality resident care was the key focus for residents/visitors and staff. In that acceptability was 

dependent on care being perceived as high quality; and efficiency could only be considered if it 

achieved high quality care. Consequently, quality is presented first. Acceptability and efficiency 

findings are then presented in Section 4.3. 

Change in care quality between pre- and post-implementation of the ACE system was evaluated using: 

• surveys of staff, resident and their visitor satisfaction with care at Jindalee  

• surveys of resident quality of life 

• care record documentation audit  

• staff, resident and their visitor perceptions of missed care, and 

• accident and incident reports. 

The number of required nursing history and assessment forms completed for each resident (out of a 

possible 14) increased from a median of 9.5 forms pre-implementation of ACE, to a median of 13.5 

completed forms post-implementation (p=0.00). Similarly, the quality score for documentation of the 

nursing process in relation to a specific resident problem (out of a possible score of 18) improved from 

a median score of 10 pre-implementation ACE to a median score of 17 post-implementation (p=0.00) 

(Table 18, p40).   

4.2.1 Satisfaction at Jindalee 
Satisfaction with the facility was measured using a Net Promoter Score (NPS) with the question "How 

likely is it you would recommend this facility to family and friends on a scale from 1 (definitely not 

recommend) to 10 (would definitely recommend)?". The NPS is a good indicator of satisfaction with 

care quality. Residents and visitors, and staff were invited to respond. Overall, scores were generally 

high, and there was no statistically significant difference between pre- and post-implementation 

scores (Figure 4).   

Summary of Aim: Impact on quality  
ACE was associated with a marked improvement in 
the quality of documentation, through improved 
detail in nursing assessments from 68-96%, 
coordinated capture of the nursing process related 
to resident problems, and improved legibility, 
accountability and reliability of nursing and care 
worker documentation. ACE kept high satisfaction 
and quality of life scores for staff and residents 
with Jindalee. 
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The potential for COVID-19 to impact the post-implementation data collection must be considered.  

For example, residents went into an extended lockdown.  The social isolation created by lockdowns 

have been found are associated with negative mental health and cognitive impacts (64). These could 

be expected to have a negative impact on net promoter scores and may have dominated any contrast 

measure on this variable. 

 

Figure 4 Satisfaction scores overall (staff and family/visitor) pre- and post-implementation of ACE 

 

 Resident and visitor satisfaction 
Overall, the self-report NPS were high among residents and their visitors, with a slight decreased from 

pre- to post-implementation (see Figure 4Error! Reference source not found.).However, the slight d

ifference in mean resident and visitor NPS (0-10) pre-implementation (M=8.85, SD 1.36) and post-

implementation (M=8.26, SD 2.38) of ACE was not statistically significant (t(63)=1.159, p=0.251).  

Similarly, a Chi-square test for independence revealed there was no statistically significant change 

(p=0.702) over time in the proportion of residents and visitors who were promoters (scored 9-10) 

between pre-implementation (59.2%) and post-implementation (63.2%) of ACE (see Table 9).  

Table 9 Net promoter score reported by residents and visitors 

Net promoter score  

(resident/visitor) 

Pre-implementation (n=27) Post-implementation (n=38) 

n % n % 

Promoters (9-10) 16 59.2 24 63.2 

Passive (7-8) 10 38.4 9 23.7 

Detractors (0-6) 1 3.7 5 13.2 

NPS*  55.5%  50%  

*Calculated as (Number of Promoters- Number of Detractors) / (Number of Respondents) x 100) 

 

Generally staff and residents/their visitors were 
satisfied with Jindalee, and this stayed stable 
during implementation of ACE 
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Figure 5 Visitor/resident satisfaction scores pre- and post-implementation 

 Staff satisfaction 
Staff NPS decreased slightly from pre- to post-implementation of ACE (see Figure 6). Independent 

samples t-test were used to examine the difference between staff NPS (0-10) pre-implementation 

(M=9.09, SD 1.49) and post-implementation (M=8.54, SD 1.73) (see Table 10) of ACE and revealed no 

statistically significant change over time t(58)=1.342, p=0.185. Similarly, Chi-square test for 

independence revealed there was no significant change (p=0.529) in the proportion of staff who were 

promoters (scored 8-10) 71.9% (pre-implementation) vs 64.3% (post-implementation) of ACE.  

This null finding may appear different to the many positive views from staff on the impact on ACE 

presented in Chapter 5.  However, as with residents, the impact of COVID may be relevant: the 

workforce in aged care showed serious stress and a fall in work satisfaction as a result of the pandemic 

– they faced personal risk, had to use PPE which made it harder to communicate with residents and 

had to implement new procedures for infection control on top of their normal workload (65).  

Moreover, residents were emotionally vulnerable by being cut off from friends and families and the 

staff.  Communication with residents and with those families and friends was therefore a source of 

significant additional stress during the post-implementation period (66).  Morale in the sector was also 

harmed by the revelations about poor care in the Royal Commission, with workers feeling they were 

being presented as uncaring and incompetent (5). 

 

 

Figure 6 Staff satisfaction pre and post-implementation 

Table 10 Net promoter scores reported by staff 

Net promoter score (Staff):  Pre-implementation (n=32) Post-implementation (n=28) 

 n % n % 

Promoters (9-10) 23 71.9 18 64.3 

Passive (7-8) 8 25 7 25 

Detractors (0-6) 1 3.1 3 10.7 

NPS* 68.8%  53.6%  
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*NPS (Number of Promoters- Number of Detractors) / (Number of Respondents) x 100) 

 Comparison of staff & resident/visitor responses 
Comparison of the distribution of staff and visitor satisfaction (NPS) scores using independent samples 

Mann-Whitney U test revealed (see Figure 7)  that these were similar between the staff and 

resident/visitor groups both pre-implementation (p=0.336) and post-implementation (p=0.725) of 

ACE.  

  

Figure 7 Distributions of overall satisfaction scores pre and post implementation 

4.2.2 Resident quality of life  
Resident quality of life (QOL) scores were measured using the 'Dementia Quality of Life' (DEMQOL) 

instrument pre and post-implementation. This instrument is a 29-item interviewer administered 

instrument to assess quality of life in individuals diagnosed with dementia as well as those without 

dementia (67). The integrated instrument measures three factors: 1) feelings (e.g. In the last week, 

have you felt worried or anxious?); 2) memory (e.g. In the last week, how worried have you been 

about forgetting who people are?); and, 3) everyday life (e.g. In the last week, how worried have you 

been about not having enough company?). All items are scored on a 4-point Likert scale (1 = a lot, 2 = 

quite a bit, 3 = a little, 4 = not at all), with higher scores reflecting better quality of life. The DEMQOL 

has previously demonstrated acceptable internal consistency (a = 0.94) with similar populations (67). 

Cronbach’s alpha for the current population was acceptable at 0.86. The DEMQOL data were analysed 

using IBM SPSS Statistics (Version 26) with syntax files provided by the tool developers (67) to calculate 

overall DEMQOL scores for each individual. 

Analysis of pre-implementation data collected between March-May 2019 revealed a sample mean 

score of 116 (see Table 11). Analysis of post-implementation data collected during August 2020 

revealed a mean score of 111. These scores were higher than mean scores reported in previous studies 

evaluating interventions in residential aged care (68-70). After imputing missing values for mean 

scores, an independent sample t-test used to examine the difference in resident DEMQOL scores pre-

Jindalee residents were highly satisfied with their 
quality of life and this was not negatively impacted 
by ACE implementation, even during the COVID-19 
pandemic and associated restrictions. 

Pre-implementation Post-implementation 

Number of participants.  Number of participants.  
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implementation (n=33, M=116.4, SD 15.3) and post-implementation (n=28, M=111.5, SD 13.4) of ACE, 

revealed no significant change over time (t(59)=1.338, p=0.186).  

These findings suggest that Jindalee residents were highly satisfied with their quality of life, and this 

was not negatively affected by the implementation of ACE, despite the COVID-19 pandemic occurring 

during the implementation period.  This is in contrast to the negative impacts of COVID on quality of 

life (loneliness and vulnerability) that were expressed by residents across the residential aged care 

sector.  Whether ACE contributed to avoiding some of these effects was not investigated. 

Table 11 DEMQOL Scores for Jindalee residents pre- and post-implementation 

DEMQOL Score Residents Pre-implementation 
(N=33) 

Residents Post-implementation 
(N=28) 

Mean 116.04 111.5 

Std. D 15.3 13.4 

Min 74.67 84 

Max 134 130 

 

4.2.3 Documentation audit  
The documentation audit was used to 1) examine the pre-implementation quality of nursing 

documentation (paper) to identify strengths and gaps for quality improvement; and 2) measure the 

change in documentation quality associated with the implementation of the new ACE system. The 

audit was guided by the documentation required by staff for day-to-day care for residents. 

An adapted version of the Quality of Australian Nursing Documentation in Aged Care (QANDAC) 

instrument (23) was used to examine the quality of documentation related to nursing assessment, 

diagnosis, planning interventions and outcomes in residential aged care records (23, 71) pre and post-

implementation of ACE. Each item was rated as ‘complete’ or ‘incomplete’ to limit subjectivity; sum 

scores of items that were ‘complete’ were calculated for each section with higher scores indicating 

higher quality. Missing information, including dates, signature or designation of the author, were 

judged as ‘incomplete’. Members of the research team were involved in examining content validity 

and inter-rater reliability of the adapted tool. Reliability testing revealed >80% agreement between 

independent reviewers of the same records in both pre- and post-implementation audits.  

The audit sum scores were used to score the quality of nursing documentation on three dimensions:  

1) nursing history and assessments (Part A); 2) documentation of the nursing process in relation to a 

specific resident problem (Part B); 3) Nursing progress notes (Part C), as outlined in the sections below. 

The forms and data sources used for the audit are illustrated in Table 12.  

 

Documentation quality significantly improved post-
implementation, with key assessment forms 
completed more than 90% of the time; and 15 of 
17 quality items scoring more than 80%. 
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Table 12 Pre-implementation data sources for resident record documentation audit 

Folder 
Type 

Data for 
Audit 

What Location Content Summary Used By 

Individual 
Resident 
Folders 

1.Part 
A, B, C 

Lifestyle Care Plan 
(thin 
journal/folder) 

Central nursing area 
of wing 

Front page, picture, activity 
tick sheet, bowel chart, falls 
prevention plan, physio plan, 

All Care 
Workers 

2.Part 
A, B, C 

Blue Folder (large 
folder including 
admission, clinical 
data base, 
assessments) 

Central nursing area 
of wing 

Up to 44 forms as relevant 
(e.g. top 5, falls risk, pain 
assessment, incident forms, 
personal hygiene), progress 
notes 

Nurses, Care 
Workers 

3.N/A ACFI folders Downstairs in ACFI 
office, in locked 
cupboard 

Lifestyle care plan, physio 
assessment (most accurate 
pain report), ACFI reports 

Nurses, Care 
Workers, 
ACFI, CNC 
directed 

4.N/A Archives Downstairs in locked 
cupboards in 
storeroom 

Incident reports after 
Manager entry, old notes, 
older assessments 

Nurses, 
CNCs, ACFI 
nurses, 
ADONS 

5.N/A Pre-Archives Filing cabinet - 
interim stage of 
archiving, or piles on 
desk 

Incident reports after 
Manager entry, old notes, 
older assessments 

Nurses, 
CNCs, ACFI 
nurses, 
ADONS 

Grouped 
Folders 
(multiple 
Residents, 
usually 
individual 
sleeves) 

6.Did 
not use 

Open Assessments, 
(in progress), blue 
folder 

Central nursing area 
of wing 

e.g. 7-day verbal behaviours, 
3-day bladder, 7-day bowel 

Care 
Workers, 
CNC 
completes 

7.Did 
not use 

Nurses Medication 
and Clinical 
Observations 
Folder 

Medication Trolley Medications, monthly BP, 
monthly weight, regular BGLs, 
saturations if necessary 

Nurses, CNC  

8.N/A Fire Bags One central bag, +1/ 
wing 

Resident information Nurses, CNC 

9.N/A Podiatry Central nursing area 
of wing - used mainly 
by podiatrist 

Referral, Medicare summary 
(also have one pager print out 
into individual files) 

Nurses, CNC 

10.N/A Wounds, purple 
folder 

Central nursing area 
of wing - used mainly 
by wound nurse 

Current wounds, healed 
wounds, initial assessment, 
continuation form, archives 

Nurses, CNC 

11.N/A Weights and 
observations, red 
folder 

Central nursing area 
of wing - collected all 
on the same day, 
easier to enter and 
access 

Monthly weights, BP, HR, 
BGLs, birthdays, archives 

Care 
workers, 
Nurses, CNC 

Other 

12.N/A DONS book Central nursing area 
of wing - 

Any new information, health 
profession visits and handover 
notes 

Care 
workers, 
Nurses, CNC, 
ADON, DON 
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Pre-implementation data were collected between 27th November 2019 and 14th January 2020. All 

documentation audited was recorded prior to the implementation of ACE. Using a random number 

list, 21 resident care records were selected from the population of 49 residents of the 170-bed facility 

who provided consent.  As a result, between 6% and 33% of the residents located in each wing had 

their care record included in the audit (Table 13). Few residents from Banksia, Casuarina and Jarra 

were included as these units housed a high number of residents with complex mental health needs 

including dementia that impacted consent. No residents located in Diosma wing were included due to 

renovations in progress during pre-implementation data collection.  

Five of the 21 residents included in the pre-implementation audit were ‘lost to follow up’ at post 

implementation (e.g. died) leaving 16 of the 21 resident records which  provided audit data at both 

(see column G, table 4.6) pre and post-implementation time points. Just over half (57.1%) of the 

audited records were for female residents, and their average age of was 84 (SD 9.1) years. The 

residents had been at Jindalee between 1 and 6 years (M3.96, SD1.8). Assessment forms were 

completed between 19 days and 5 years prior to the audit date. 

Exploratory analyses of the data identified non-normal distributions for some variables and it was 

appropriate to use non-parametric tests to examine relationship between pre- and post-

implementation. The characteristics of the resident and their location at Jindalee presented in Table 

13. 

Table 13 Numbers of residents consented with proportions of records audited in each wing. 

*This wing closed for renovation.  

Section A (scored out of 14). This section of the audit tool was modified to fit Jindalee’s criteria for 

documentation.  Both the  presence of nursing history and assessment forms completed in the 

 Pre-implementation Post-implementation  

Wing 

A. Beds 
in wing 

B. 
Resident 
consent 
to record 
audit  

C. 
Sample 
of 
records 
audited  

D. 
Percentage 
contributed 
by wing 
(C/21) 

E. 
Percentage 
of wings 
contributing 
to total audit 
(C/A) 

F. 
Matched 
sample 
available 

G. 
Percentage 
wing 
contributed 
(3/16) 

H. Sample 
as 
proportion 
of beds on 
wing (F/A) 

A 36 9 4 19.0% 11% 3 18% (3)  8% (36) 

B 32 6 2 9.5% 6% 1 6% (1)  3% (32) 

C 32 4 2 9.5% 6% 1 6% (1)  3% (32) 

D NA* 1 0 0% NA* 0 0 0 

G 15 6 2 9.5% 13% 2 12% (2)  13% (15) 

H 18 15 6 28.6% 33% 5 31% (5)  28% (18) 

F 21 7 4 9.5% 19% 4 25% (4)  19% (21) 

J 8 1 1 14.3% 13% 0 0% (0)  0% (8) 

TOTAL 162 49 21 100% 100% 16 100% NA 



 

  

37 

 

 

previous 6 months (ranked Yes/No)    (i.e 14 forms: activities of daily living (ADLs), behaviours, bowel, 

urinary continence, communication, dental and oral, depression, falls, pain, psychogeriatric care, skin 

observation, Braden pressure injury risk, sleep)were examined, with a total possible maximum score 

of 14 (see Table 14). For example, 12 out of the 16 (75%) residents had a complete ADL assessment at 

pre-implementation, whereas all 16 (100%) of these residents had a completed ADL assessment post-

implementation. 

Part A of the audit revealed an increase in completed nursing history and assessment forms post-

implementation of ACE; with the exception of completed falls and depression assessment forms 

which decreased post-implementation of ACE (Table 14).  Overall, the presence of completed 

nursing history and assessment forms went from 61% pre-implementation to 86% post-

implementation. 

Table 14 Audit Section A. Completion of 14 assessment forms (N=16) 

Assessment forms Complete pre-

implementation % 

(n) 

Complete post-

implementation % (n) 

1.Clinical database form 31.3% (5) 68.8% (11) 

2.ADL assessment 75% (12) 100% (16) 

3.Resident behaviour  75% (12) 100% (16) 

4.Bowel assessment 75% (12) 87.5% (14) 

5.Urinary continence 62.5% (10) 87.5% (14) 

6.Communication 62.5% (10) 100% (16) 

7.Dental 50% (8) 100% (16) 

8.Depression  93.8 (15)  68.8% (11) 

9.Falls risk 75% (12) 50% (8) 

10.Pain 75% (12) 100 (16) 

11.Psychogeriatric assessment 62.5% (10) 87.5% (14) 

12.Skin observation 56.3% (9) 93.8% (15) 

13.Sleep 37.5% (6) 93.8% (15) 

14.Braden pressure injury 31.3% (5) 68.8% (11) 

 

When this data was presented to participating staff, management commented that the decrease in 

completion of falls risk assessments and depression did not match their own experience, which was 

that the completion of these was higher than pre-implementation.  They commented that some 

assessments may have been marked as incomplete because these assessments are automatically 

scheduled for new residents but are not necessarily completed for some residents because they are 

found not to be necessary.   



 

  

38 

 

 

Section B (scored out of 18). Documentation of the nursing process (assessment, planning, 

interventions and evaluation) for one specific nursing problem experienced by the resident was scored 

out of a possible 18) (Table 15). For consistency, specific resident problems were included using an 

hierarchical approach to select the problem of focus using the following order: Cognition/Behaviour; 

Falls/Mobility; Pressure Injury/Wound; Pain; Continence; Medical. The problem was identified and 

documentation of the nursing process for this problem was examined (see Table 15). 

In Section B of the audit tool, a resident specific problem (Table 15) was used as the focus to evaluate 

the quality of documentation the nursing process for that problem. For example, if the resident did 

not have a Cognition/ Behaviour problem, then the audit examined Falls/Mobility; if that wasn’t a 

problem then Pain was examined, then Continence, then Medical problem. Table 15 shows that most 

of the audited records examined documentation of the nursing process in relation to 

Cognition/Behaviour. 

Table 15 Audit Section B. Resident specific problem selected in the data extraction 

N=16 Pre-
implementation 

% (n) 

Post-
implementation 

% (n) 
Resident problem audited   

Cognition/ Behaviour 68.8% (11) 81.3% (13) 

Falls/ Mobility 25% (4)  

Pain  12.5% (2) 

Continence  6.3% (1) 

Medical problem 6.3% (1)  

 

Improvement in documentation of the nursing process of the resident’s specific problem was evident 

across all the audit items, with six items achieving 100% and all other items above 75% complete 

(Table 16).   
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Table 16 Audit Section B. Items and scores: nursing process 

N=16 Pre-
implement
ation % (n) 

Post-
implement
ation %(n) 

A problem is identified 100% (16) 100% (16) 

The goal is measurable or observable 75% (12) 100% (16) 

Has a clear nursing problem statement 75% (12) 100% (16) 

Nursing interventions are planned  75% (12) 100% (16) 

Nursing interventions appropriate or suitable to the goals 75% (12) 100% (16) 

Interventions are specific and detailed 43.8% (7) 100% (16) 

Care plans made by an appropriate nurse 68.8% (11) 100% (16) 

The nursing problems/risks/care needs identified are consistent with 

the findings of assessment 

68.8% (11) 93.8% (15) 

Nursing evaluations conducted regularly 37.5% (6) 93.8% (15) 

The resident's temporary problem or condition changes noticed in the 

progress notes addressed by a care process as documented 

62.5% (10) 93.8% (15) 

Signs and/or symptoms are stated in relation to the nursing problem/s 

identified 

68.8% (11) 87.5% (14) 

Goals are set up in relation to the problems/risks/care needs 56.3% (9) 87.5% (14) 

The goals are resident-centred 56.3% (9) 87.5% (14) 

Evaluations shows the effectiveness of care provided in terms of 

achieving the goals 

31.3% (5) 87.5% (14) 

Nursing evaluations conducted in relation to planned care 37.5% (6) 81.3% (13) 

Resident outcomes in relation to planned care documented  25% (4) 81.3% (13) 

The statement(s)/ risk(s)/ care needs indicate contributing factors 56.3% (9) 75% (12) 

Demonstrates intervention(s) have been implemented 37.5% (6) 75% (12) 

 

Section C (scored out of 10). The quality of the nursing progress notes was examined using the five 

most recent nursing entries, with each scored out of a possible 10 (Table 16). 

Section C of the audit was used to examine the quality of nursing entries in progress notes similarly 

demonstrated improvement across all items, except for the identification of the author and their role 

(Table 17). Pre-implementation, the most common gaps in the quality of the progress notes related 

to presence and readability of the role designation (e.g. Care Workers, RNs), in particular the last name 

of the care worker was often missing, and reporting time in the 24-hour clock. Post-implementation, 

quality scores were 100% for all items except the identity of the author as staff name but not 

designation was included in the screen display. 
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Table 17 Audit Section C. Quality scores for nursing entries (Five most recent entries per resident) 

 Pre-
implementation  

% (n) 

Post-
implementation 

% (n) 
Legible writing  80.8% (80) 100% (89) 

Statements made using clear and succinct language 79.2% (80) 100% (89) 

Statements are factual and objective 85.1% (86) 100% (89) 

Entries use 24hr clock 71.7% (71) 100% (89) 

Written in black ink 98% (97) 100% (89) 

Error(s) crossed out with a single line and signed 89.9% (89) 100% (89) 

All spaces between entries crossed out with a single line 89.9% (89) 100% (89) 

Accepted abbreviations  85.9% (85) 100% (89) 

All pages labelled with the resident's identification 100% (99) 100% (89) 

Documents signed, dated, printed name and designation 36.4% (36) 3.4% (3) 

 

Overall, documentation quality improved post-implementation of ACE. The number of required 

nursing history and assessment forms completed for each resident (out of a possible 14) increased 

from a median of 9.5 forms pre-implementation of ACE, to a median of 13.5 completed forms post-

implementation (p=0.000). Similarly, the quality score for documentation of the nursing process in 

relation to a specific resident problem (out of a possible score of 18) improved from a median score 

of 10 pre-implementation ACE to a median score of 17 post-implementation (p=0.000) (Table 18).   

Table 18 Comparison of quality scores pre and post-implementation of ACE 

 N Pre-
implementation 

Mdn (IQR), 
range 

Post-
implementation 

Mdn (IQR), 
range 

Wilcoxon 
Signed 
Rank 
Test 

Section A. Completed nursing forms 

available for each resident (/14) 

16 9.5 (6) 

4-12 

13.5 (5) 

8-14 

p>0.05 

Section B. Nursing process for a 

specific resident problem (/18) 

 

16 10 (7) 

1-18 

17 (4) 

13-18 

p>0.05 

Section C. Score for quality of 

nursing entry (/10)  

99 Pre- 

89 Post- 

9 (1) 

2-10 

9 (0) 

9-10 

p>0.05 

 

4.2.4 Missed nursing care  
Care quality was also examined using a single-item measure as a Global Estimate of Missed (GEM) 

nursing care (Hamilton et al., 2017). Staff, as well as residents and visitors were invited to respond to 

the question: "To the best of your knowledge what percent of nursing care is MISSED in the last 48 

hours by the nursing staff in your workplace?” using a 0-100% scale ,with higher percentages reflecting 

higher amounts of missed care. Previous use of this approach has demonstrated acceptable sensitivity 

and specificity (>0.5) (72). Responses were analysed descriptively for each participant group. 

Consistent with mixed methods, collected qualitative data (see section 5.3) were used for context and 

to assist interpretation of GEM responses, for both staff and residents. 
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 Proportion of missed care in previous 48 hours: resident/visitor 
A Chi-square test for independence revealed a significant change (p=.000) in the proportion of 

residents/ visitors who reported missed care 33.3% (n=8) (pre-implementation) vs 100% (n=33) (post-

implementation). However, there was a significant drop in the number of people reporting missed 

care greater than 25% - most residents/visitors reported less than 25% missed care in the previous 48 

hours (Figure 8).    

Perceptions of missed care may also have changed as a result of the investigation itself: nurse and 

manager reported increased visibility of missed or delayed care with the ACE system. For example, as 

reported in Section 5.6, a resident’s relative revised their score significantly when the relative was 

informed that the temperature for staff was done in the tea room rather than at the front desk (like 

it was for visitors) – his ranking of missed care went from 20 to 10.  The qualitative findings also 

suggested an overall decrease in missed care (See Section 5.8): some people were reporting very low 

levels of missed care (1-3%), which were captured in the less than 25% segment.    

It is possible, therefore, that the decrease of reports of no missed care post-implementation may 

relate to increased recognition of missed care post-implementation ACE.   

 

 

Figure 8 Distribution of perceived missed care from residents/visitors pre and post intervention 

 

 

 

 



 

  

42 

 

 

Table 19 Proportion of missed care reported by residents/visitors 

Proportion of missed care 

reported 

Pre-implementation (n=24) Post-implementation (n=33) 

 % n % n 

0% 66.7% 16 0 0 

1-25% 25% 6 97% 32 

>26% 8.3% 2 3% 1 

 

 Staff perceptions of the proportion of missed care in previous 48 hours 
Due to non-normal distribution, a non-parametric Chi-square test for independence was used. It 

revealed no significant change (p=0.276) in the proportion of staff who reported no missed care (0%) 

17.2% (n=5)(pre-implementation) vs 31.6% (n=6) (post-implementation) (see Table 20 and Figure 9).It 

should be noted that qualitative feedback from staff (Section 5.8) supported a reduction in missed 

care following the introduction of ACE. 

 

 

Figure 9 Distribution of perceived missed care from staff pre and post intervention 

Table 20 Proportion of missed care reported by staff 

Proportion of care 

missed 

 Pre-implementation (n=28) Post-implementation (n=19) 

  % n % n 

0%  17.2 5 31.6 6 

1-25%  79.3 230 57.9 11 

>26%  3.4 1 10.5 2 
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 Difference between residents and staff in estimates of missed care  
Independent samples Mann-Whitney U test indicated a statistically significant difference in the 

distribution of scores for missed care (GEM) between staff and residents both pre-implementation 

(p=0.008) but was not statistically significant post-implementation (p=0.010) of ACE (Figure 10). As 

noted, plausible interpretation of the differences in distributions is that staff and residents were 

generally more aware of missed care post-implementation of the ACE system. Staff and residents had 

more similar perceptions of the level of missed care following implementation, and this similarity in 

awareness was reinforced by the qualitative findings in section 5.6.2.  

 

 

Figure 10 Distributions of missed care scores pre and post implementation 

4.2.5 Accident and incident reports  
Jindalee incident reporting data were used to examine the frequency of accident and incident reports 

pre- and post-implementation of ACE. Incident data were for a 4-month period pre-implementation 

of ACE (January-April 2019) was compared with similar duration post-implementation (April-July 2020) 

of ACE. Reports were categorised for the type of event (falls, skin tears, pressure injuries and episodes 

of aggression) and the location on either North Jindalee (C, J, D, F, H = 86 beds) or South Jindalee (A, 

B, G = 83 beds). Due to the low number of incidents, these data were analysed using descriptive 

statistics and the percentage change in frequency calculated. 

Comparison of the pre and post-implementation data revealed increases in reports of behaviour 

related incidents, and a reduction in non-behaviour incidents on both North and South Jindalee. The 

most notable changes over time were increases in reports of aggression towards other residents (81% 

increase on South and 56% increase on North).  This may have been a consequence of COVID-related 

stress:  WHO has reported increased incidents of violence across the aged care sector as a result of 

the stress and isolation from relatives of COVID lockdowns (73). 

Staff and residents/visitors had greater and better 
aligned awareness of missed care post-
implementation.  

Pre-implementation Post-implementation 
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Conversely, there were decreases in reports of falls (reduced by 45.9% on North) and pressure injuries 

(22% reduction on South) (Table 21). 

Paired samples t-test indicated a statistically significant change in the number of incident reports on 

South Jindalee (t(6) =-2.965 p=0.025). Examination of the mean scores pre-implementation (M=23.57, 

SD 23.95) and post-implementation t (M=32.43, SD 25.54) suggests the number of incident reports 

overall, including aggressive behaviour, increased on South Jindalee after the intervention. 

Conversely, there was no significant change (t(6)=-0.317, p=0.762) in incident reports on North 

Jindalee between pre-implementation (M=23.86, SD 33.53) and post-implementation (M=25.71, SD 

20.79) of ACE.      

 

Table 21 Change in frequency of incidents and accidents reposts for North and South Jindalee 

Incident type Percentage change North Percentage change South 
Falls -45.9% 9.2% 

Skin tears 16.4% -1.6% 

Other wounds ^ 15.4% 

Pressure Injury 14.3% -22.2% 

Aggression to staff 61.6% 77.8% 

Aggression to other residents 56.0% 81.0% 

Other behavioural incident 28.6% 18.8% 

^unable to calculate as 0 reports in pre-implementation data 

 

4.3 Quantitative methods and findings examining acceptability and efficiency  
The previous section examined quality; this section examines the acceptability and efficiency of the 

Evaluation Framework (see page 17).  

Acceptability of the ACE system among staff and residents/visitors at Jindalee was evaluated using 

satisfaction (see section 4.2.1) and a purpose developed post-implementation survey of staff to 

evaluate specific functionality of the ACE system.  

The increased number of incident reports post-
implementation of ACE may be associated with 
increased staff awareness, easy of reporting with 
ACE, and potential impact of COVID-19 restrictions 
on resident behaviours. 



 

  

45 

 

 

The survey was adapted from tools previously used by the team, and informed by the Unified Theory 

of Acceptance and Use of Technology (UTAUT) (74). Consistent with this theory the survey examined 

the domains of: the useability, performance expectancy, effort expectancy, social influence, 

voluntariness, facilitating conditions, behavioural intention to use the system, functions, user 

satisfaction, and user perceptions of skill level using the ACE system. Participants ranked their 

agreement with each item using a five-point Likert scale.  

The survey was distributed to clinical staff at Jindalee (including nurses, care workers, GP’s and allied 

health) via an SMS messaging link, with paper copies also distributed throughout Jindalee (See 

Appendices). Responses were recorded using a secure online survey in Qualtrics.  

4.3.1 Staff training and frequency of use of the ACE system 
Almost three-quarters (72.1%, n=31) of staff reported receiving formal training in ACE (Table 22).  

Table 22 Staff trained in ACE 

 N % 
Yes 31 72.1% 

No 12 27.9% 

Total 43 100% 

 

Over 90% of staff had used ACE, and over half (51.2%, n=22) indicated they used it a lot or felt they 

were an expert (Table 23). Of the 14 staff who responded to items about the frequency of their use 

of the ACE system, 21.4% used ACE very often (n=3) in their daily work, while 64.3% (n=9) used it 

often and 14.3% (n=2) used it rarely (missing response (n=17), data not shown). 

Table 23 Staff use of ACE 

 N % 
Seen it but not used it 3 7.0% 

Seen others use it 1 2.3% 

Used it a little bit 5 11.6% 

Used it some 12 27.9% 

Used it a lot 18 41.9% 

I am an expert at using it 4 9.3% 

Total 43 100% 

Summary of Aims – Impact on acceptability and efficiency: staff 
found ACE easy to find and enter resident information, 
regardless of their qualifications or computer literacy. ACE was 
associated with a reduction of 25% walking distance for nurses; 
decreased nurse time spent searching for information and 
documenting care; with a reduction in multitasking by care 
workers. 
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4.3.2 Staff perceptions of ACE usability 
Fourteen staff responded to the survey to explore perceptions of the ACE system usability and 

functionality. Most (85.7%, n=12) respondents were female aged between 22 and 61 years (Median 

44.8, SD 14.2). They had worked in their current role between 11 months and 30 years (Median 56, 

IQR 9.6), had been employed at Jindalee between 1 and 24 years (Median 8.5, IQR 14) and had 

between 1 and 36 years of experience in their current role (Median 10, IQR 15.5).  

Participants roles were: 42.9% (n=6) care workers; 21.4 % (n=3) nurse managers (including ADON, 

DON); 35.7% (n=4) health professionals (general practitioner n=1, physiotherapist n=1, dietitian n=1, 

allied health (not specified) n=1); 7.1 % (n=1) classified as other staff. The distribution of educational 

attainment are detailed in Table 24. 

Table 24 Highest qualification of staff responding to survey post-implementation 

  N % 
Certificate/Diploma 4 28.6% 

Undergraduate Degree 1 7.1% 

Postgraduate Certificate/Diploma 2 14.3% 

Master’s Degree 4 28.6% 

Other: Please specify 3 21.4% 

Total 14 100% 

 

Staff rated their computer skills as average (n=7, 50%) or above average (n=7, 50%); most used 

computers or information technology devices (including Smartphones) very often (n=8, 57.1%) or 

often (N=6, 42.9%).  When invited to rate their perceptions of using the ACE system, most agreed ACE 

was very easy to sign in or change a PIN, and easier than paper documentation (Table 25). The most 

common challenges when using ACE related to documenting residents who attend leisure activities, 

and the time required for record keeping. However, nurses and manages reported care planning was 

easier because it identified delayed or missed care (Table 26).  

 

The positive staff response to ACE and its apparent ease of use in the survey is strengthened by the 

qualitative responses recorded in Section 5.4.  The apparent ease of even staff with minimal computer 

skills may also addresses the issue of inadequate investment into training and support services for 

staff in residential aged care (1) impeding the uptake of electronic systems noted in Section 2.2.1.   

Staff survey indicated positive reception to the usability and 
functionality of ACE. 
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Table 25 Staff responses to usability survey 

 Missing Agree 
n (%) 

Some-what 
agree 
n (%) 

Neither agree 
nor disagree 

n (%) 

Somewhat 
Disagree 

n (%) 

Disagree 
N (%) 

It is easy to sign into a personal device 2 8 (57.1%) 2 (14.3%) 0 (0%) 0 (0%) 1 (7.1%) 
It is easy to sign into a wall station 3 5 (35.7%) 4 (28.6%) 0 (0%) 0 (0%) 2 (14.3%) 
It is easy to change my own PIN 6 5 (35.7%) 1 (7.1%) 0 (0%) 1 (7.1%) 1 (7.1%) 
It is now easier to find important information, e.g. resident allergies 0 8 (57.1%) 1 (7.1%) 1 (7.1%) 2 (14.3%) 2 (14.3%) 
It is now easier to find if the resident has any alerts, e.g. falls risk 0 7(50%) 2 (14.3%) 0 (0%) 2 (14.3%) 2 (14.3%) 
It is now easier to find resident’s diagnoses 0 9 (64.3%) 2 (14.3%) 1 (7.1%) 1 (7.1%) 1(7.1%) 
It is now easier to find information about resident problems 0 4 (28.6%) 6 (42.9%) 0 (0%) 1 (7.1%) 1 (7.1%) 
It is now easier to find information about care delivered 0 8 (57.1%) 2(14.3%) 0 (0%) 0 (0%) 3 (21.4%) 
It is now easier to find the resident care plan 0 8 (57.1%) 1 (7.1%) 0 (0%) 1 (7.1%) 1 (7.1%) 
I can now find more information than I used to be able to 0 7 (50%) 2 (14.3%) 0 (0%) 2 (14.3%) 3 (21.4%) 
It is now easier to find any missed or delayed care 4 5 (35.7%) 2 (14.3%) 1 (7.1%) 1 (7.1%) 1 (7.1%) 
It is now easier to enter information about care I give residents 1 8 (57.1%) 2 (14.3%) 0 (0%) 1 (7.1%) 2 (14.3%) 
It is now easier to find instructions for resident care (scheduled activities) 3 7 (50%) 3 (21.4%) 1 (7.1%) 0 (0%) 0 (0%) 
It is now easier to document completion of scheduled activities 2 5 (35.7%) 4 (28.6%) 1 (7.1%) 1 (7.1%) 1 (7.1%) 
It is now easier to delete documentation errors I make 5 4 (28.6%) 5 (35.7%) 0 (0%) 0 (0%) 0 (0%) 
It is now easier to add, modify or remove a resident alert 0 7 (50%) 2 (14.3%) 0 (0%) 0 (0%) 1 (7.1%) 
It is now easier to find the resident’s social situation information 2 7 (50%) 4 (28.6%) 1 (7.1%) 0 (0%) 0 (0%) 
It is now easier to find what language the resident spoke at home 1 7 (50%) 4 (28.6%) 1 (7.1%) 0 (0%) 1 (7.1%) 
It is now easier to find the resident’s preferences and likes 2 7 (50%) 3 (21.4%) 1 (7.1%) 1 (7.1%) 0 (0%) 
It is now easier to find other healthcare professionals’ information 1 4 (28.6%) 5 (35.7%) 2 (14.3%) 0 (0%) 2 (14.3%) 
ACE is helpful for managing resident admission 6 4 (28.6%) 3 (21.4%) 0 (0%) 1 (7.1%) 0 (0%) 
ACE is helpful for care planning and adhering to care plan 0 5 (35.7%) 3 (21.4%) 2 (14.3%) 0 (0%) 1 (7.1%) 
ACE is helpful for ensuring continuity of care 2 5 (35.7%) 5 (35.7%) 0 (0%) 1 (7.1%) 1 (7.1%) 
ACE is helpful for managing resident discharge & transfers 6 5 (35.7%) 1 (7.1%) 0 (0%) 2 (14.3%) 0 (0%) 
ACE is helpful for evaluating care provision 5 6 (42.9%) 1 (7.1%) 0 (0%) 1 (7.1%) 1 (7.1%) 
ACE enables me to accomplish tasks more quickly  1 7 (50%) 1 (7.1%) 0 (0%) 0 (0%) 5 (35.7%) 
Using ACE increases my productivity 1 5 (35.7%) 3 (21.4%) 0 (0%) 0 (0%) 5 (35.7%) 
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 Missing Agree 
n (%) 

Some-what 
agree 
n (%) 

Neither agree 
nor disagree 

n (%) 

Somewhat 
Disagree 

n (%) 

Disagree 
N (%) 

I find ACE easy to use 0 7 (50%) 3 (21.4%) 0 (0%) 3 (21.4%) 1 (7.1%) 
Learning to operate ACE is easy for me 1 7 (50%) 4 (28.6%) 1 (7.1%) 1 (7.1%) 0 (0%) 
Other staff who influence me think I should use ACE 3 3 (21.4%) 3 (21.4%) 3 (21.4%) 1 (7.1%) 1 (7.1%) 
I have the equipment I need to use ACE 0 9 (64.3%) 3 (21.4%) 0 (0%) 1 (7.1%) 1 (7.1%) 
I have the knowledge I need to use ACE 0 8 (57.1%) 6 (42.9%) 0 (0%) 0 (0%) 0 (0%) 
Using ACE means I spend less time on record keeping 0 2 (14.3%) 7 (50%) 0 (0%) 1 (7.1%) 4 (28.6%) 
Using ACE means I spend more time with residents 2 3 (21.4%) 3 (21.4%) 2 (14.3%) 0 (0%) 4 (28.6%) 
It is easy to manage procedures if the system unexpectedly shuts down 4 2 (14.3%) 1 (7.1%) 2 (14.3%) 2 (14.3%) 3 (21.4%) 
The system has the necessary features to support my work 0 2 (14.3%) 6 (42.9%) 3 (21.4%) 0 (0%) 3 (21.4%) 
I am interrupted doing documentation less often now 0 5 (35.7%) 2 (14.3%) 2 (14.3%) 0 (0%) 5 (35.7%) 
Residents are more likely to attend health and leisure activities now 5 0 (0%) 2 (14.3%) 5 (35.7%) 0 (0%) 2 (14.3%) 
Managers have better information to help make decisions now 0 4 (28.6%) 4 (28.6%) 3 (21.4%) 0 (0%) 1 (7.1%) 
I enjoyed participating in the development of the system 3 5 (35.7%) 2 (14.3%) 3 (21.4%) 0 (0%) 1 (7.1%) 
There is less likely to be missed or delayed care now 4 6 (42.9%) 1 (7.1%) 1 (7.1%) 1 (7.1%) 1 (7.1%) 
I am more likely to be interrupted in my work now 5 4 (28.6%) 2 (14.3%) 1 (7.1%) 2 (14.3%) 0 (0%) 

Table 26  Nurse and manager responses to role specific items on the usability survey 

For Nurses, CNCs, ADONs (n=4)  
(Hence Missing = 10) 

Missing Agree 
n (%) 

Some-what 
agree 
n (%) 

Neither 
agree nor 
disagree 

n (%) 

Some-what 
Disagree 

n (%) 

Disagree 
n (%) 

It is now easier to schedule care plan changes 10 4 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
It is now easier to allocate care tasks to different staff 10 3 (75%) 1 (25%) 0 (0%) 0 (0%) 0 (0%) 
It is now easier to view what care has been given to residents 10 4 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
It is now easier to identify missed or delayed care 10 4 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
It is now easier to examine current workloads for staff 10 2 (50%) 1 (25%) 0 (0%) 1 (25%) 0 (0%) 
It is easy to add a new nurse to the system 10 1 (25%) 0 (0%) 1 (25%) 1 (25%) 1 (25%) 
It is easy to trouble shoot problems with ACE within hours 10 3 (75%) 1 (25%) 0 (0%) 0 (0%) 0 (0%) 
It is easy to trouble shoot problems with ACE after hours 10 2 (50%) 2 (50%) 0 (0%) 0 (0%) 0 (0%) 
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4.3.3 Time and motion observations 
A "Time and Motion" method, modified from Work Observation Method by Activity Timing 

(WOMBAT) approaches (35, 75, 76), was used to examine the use of care time, and provide 

breakdowns of categories of direct care, indirect care, hunting and gathering, and system care. A 

convenience sample of care workers and nurses were observed by a researcher (one-to-one) while 

going about their usual work for intervals of 60 minutes.  All activities and actions performed by staff 

were recorded each minute by the research observer (See Appendices) using a structured data 

collection form. The researcher also documented on the form the frequency of interruptions and 

multitasking activities undertaken by nurses and care workers.  

 Time and motion sample 
A total of ninety-two hours of observation between 7am-11am was undertaken with the underpinning 

clinical rationale that this was the peak, busiest time for all staff at Jindalee; and the methodological 

rationale was that this was a feasible timeframe to gather homogenous data comparable across pre- 

and post-implementation data. Forty-three hours of data were collected pre-implementation, and 

forty-nine hours post-implementation. All data collection occurred on weekdays mornings, with 88% 

of all observations occurring between Mondays and Thursdays, with the remaining 12% of 

observations undertaken on Fridays. 

Prior to the analyses, data were screened for consistency and outliers, duplicate cases and missing 

data. No cases were identified with more than 10% of data missing. Case variance were less than 2% 

across all observations, suggesting accurate observation and data entry. Twenty percent of 

observations at pre- and post-implementation data collection were subject to two independent 

observers to examine inter-rater reliability. Inter-rater scores were calculated for two observers for 

one minute and ten minutes of observation time. Inter-rater reliability ranged from 91.2% - 99.7% 

agreement, respectively 

Exploratory analysis was conducted to check the assumptions of normality, variables with values of 

skewness greater than 1.6 were transformed (logarithmic) and reassessed. Following transformation 

all variables met assumptions of normality.  

The following section describes the demographics of the observed participants pre- and post-

implementation.  Details are provided for the time spent performing activities by role, the time spent 

performing activities by location, and time spent on each activity by category of activity (direct care, 

indirect care, hunting and gathering, and system care).  The section concludes with a modelling 

analysis of the impact of implementation on activity category and an analysis of time shifting as a 

result of implementation.  

Between the busiest care times of 7am-11am, 
nurse documentation decreased, care worker 
multitasking decreased, and time-wasting 
activities like searching for information decreased. 
Communication and direct care with residents 
increased. 
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 Participant characteristics 
The distribution of demographic characteristics of staff observed (see Table 27) indicated a high level 

of homogeneity with similar demographic profiles between the participants in the pre- and post-

implementation groups.  

The same number of care workers were observed at both the pre- and post-implementation stages 

(n=35).  However, a higher number of nurses were observed during the post-implementation stage 

compared with the pre-implementation (n=14 versus n=8). No agency staff were observed during 

post-implementation, with majority (95.9%) of staff being of permanent employment status. At both 

time points of data collection, the highest number of staff reported between 4 to 10 years of 

experience (42.9% pre-implementation and 45.7% post-implementation) and no postgraduate 

education (93.8% pre-implementation and 89.1% post-implementation). More nurses had experience 

with previous employers whereas the care workers were more likely to have primary experience with 

their current employer.  

Table 27 Demographics of participants pre and post-implementation implementation 

^Missing data means not all demographics total to N. 
Pre-implementation Post-implementation 

N=43^ % N=49^ % 
Staff Role Nurse (RN/EN) 8 18.6% 14 28.6% 

Care Worker 35 81.4% 35 71.4% 

Employment status Permanent 33 80.5% 47 95.9% 

Casual 5 12.2% 2 4.1% 

Agency 3 7.3% 0 0.0% 

Years of experience in role 0 to 3 years 9 21.4% 10 21.7% 

4 to 10 years 18 42.9% 21 45.7% 

More than 10 years 15 35.7% 15 32.6% 

Postgraduate education Yes 2 6.3% 5 10.9% 

No 30 93.8% 41 89.1% 

Years with employer 0 to 3 years 21 50.0% 14 30.4% 

4 to 10 years 14 33.3% 21 45.7% 

More than 10 years 7 16.7% 11 23.9% 

 

 

 Staff locations of care  
Post-implementation nurses spent more time per hour in the corridor spaces (pre-implementation 

25mins, post-implementation 31mins), and less time in special rooms (such as storerooms, medication 

rooms, pan rooms, and laundry rooms) (pre-implementation 8mins, post-implementation 3mins).  
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Figure 11 Mean minutes/hour in location by nurses 

Care workers spent more time per hour at the bedside (pre-implementation 23mins, post-

implementation 25mins), less time in the residents bathroom (pre-implementation 9mins, post-

implementation 7mins), in the corridor (pre-implementation 16mins, post-implementation 14mins); 

and a statistically significant reduction in the amount of time spent in special rooms (pre-

implementation mean 9mins, post-implementation 3mins p ≤ 0.001). Significance indicted by blue star 

in Figures (Figures 11 and 12). None of the other comparisons reached statistical significance. 

Figure 12 Mean minutes/hour in locations by care workers 
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 Staff switching of resident focus 
A key data collection item during the ‘Time and Motion’ observations was the numbers of residents 

each staff member provided care to, including ‘mental switches’, also known as ‘cognitive stacking’ of 

nursing and care work (77) where staff switch which resident they are thinking about. For example, 

when a staff member is caring for Bob by sitting with him and providing assistance to eat and drink, 

and then responds to a question about another resident Elaine, and then returns their focus to 

assisting Bob, this would be registered as three resident ‘mental switches’. 

Pre-implementation the mean number of occasions within an hour that nurses and care workers 

switched between residents was 17.63 (Std. Err. 1.64, min 3, max 46). Post-implementation, the mean 

number of resident switches by nurses and care workers was 17.90 (Std. Err. 1.4, min 3, max 41) which 

was not clinically or statistically significant. (F=0.15, p=0.902). Nurses spent more time switching 

between residents than care workers which is illustrated in Figure 13.   

An increase in the number of resident switches by nurses was observed post-implementation (pre-

implementation 23, post-implementation 29) whereas a decrease was observed for care workers (pre 

-implementation 29, post-implementation 14). However, when the roles were examined separately 

the difference in means scores did not reach levels of statistical significance. 

 

 

Figure 13 Mean minutes/hour switching residents, nurses and care workers 
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 Staff multitasking 
Multitasking is defined as when staff performed two different activities simultaneously, or within one 

minute. For example, communication with a resident is common in conjunction with showering, 

mobilisation or assisting with meals. Indirect care activities were also frequently performed while 

multitasking, such as preparing equipment or meal preparation and communication with a colleague. 

In this study, communication was the most common multitasking activity, but other tasks included: 

direct care activities of mobilisation and dressing; medication preparation and documenting; 

showering a resident and preparing equipment (e.g. a mobile hoist). Activities are reported as how 

many minutes were spent on an activity within an hour, recognising that these activities were not 

exclusive (See Figure 14).  

When multitasking was compared between nurses and care workers, nurses’ mean minutes (129) 

were not significantly different from the average minutes of care workers (113) (F=3.36, p=0.07). 

Similarly, the proportions of minutes per hour were similar in the compared staff groups (F=0.33, 

p=0.57). 

Figure 14 Mean minutes/hour multitasking, nurses and care workers  

For both nurses and care workers, ACE implementation reduced the number of minutes per hour 

spent multi-tasking (pre-implementation 37mins [min 18 max 58]; post-implementation 31mins [min 

9, max 56]). However, this reduction was mostly accounted for by a reduction in the amount of time 

spent multi-tasking by care workers.  Nurses spent equivalent amounts of time multitasking pre- and 

post-implementation (pre-implementation 38mins [64%], post-implementation 37mins [62%]).  

Roughly 60% of nursing time is spent multitasking, 
and this didn’t change post-implementation, but 
care workers decreased multitasking by more than 
10% (from 62% to 49%). 
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For care workers the mean minutes per hour spent multitasking was reduced by 7mins/hr (pre-

implementation mean 37mins [62%, min 18, max 58] post-implementation mean 29 [49%, min 9, max 

56). This reduction was statistically significant (p=0.009). See Figure 14, where the reference line is at 

post-implementation for care worker. 

 Descriptions of time spent in the four categories of care activity  
Four main groups of activities were registered during ‘Time and Motion’ observations: ‘Direct Care’, 

‘Indirect Care’, ‘Hunting and Gathering’, and ‘System Care’. See Table 28 for a description of activities 

within each category.  

Table 28 Categories of care activities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The following section presents an overview of the amount of time spent on each activity category and 

of the time spent on activities by category; this description is supplemented by Figures 13 and 14. The 

‘Direct Care’ 

• Communication with a resident/visitor 

• Skin care/positioning/wound care 

• Bathing/showering/mouthcare 

• Toileting (bed or toilet) 

• Mobilisation 

• Hydration/nutrition 

• Medication administration 

• Collecting observations/vital signs 

• New admission, discharge, transfer 

• Other (written by a researcher) 

 

‘Indirect Care’ 

• Handwashing/gloving/gowning 

• Medication preparation 

• Preparing equipment 

• Communication with other staff 

• Documentation of observations/vital signs 

• Other documenting/reading/PC work 

• Other (written by a researcher) 

 

‘Hunting and gathering’ 

• Searching for documentation 

• Trying to contact a colleague, relative, etc 

• Interruption - system failure (e.g. supplies) 

• Interruption - colleague (inc phone) 

• Interruption - resident/visitor (inc phone) 

• Other (written by a researcher) 

 

‘System care’ 

• Incident reporting 

• Meetings/inservices/handover etc 

• Selfcare - toilet/tea/water/chat breaks 

• Other (written by the researcher) 
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statistics presented here represent the proportion of an hour (that is to say a mean of 29mins/hr 

should be read as a mean of 29mins within one observed hour). The totals will sum to more than 60 

minutes as staff may be involved in more than one activity at a time, as per multitasking definition. 

Direct care refers to activities/tasks that involve a direct personal contact with a resident. Within the 

direct care category, the following activities were observed: verbal communication with resident or 

visitor, provision of skin care, providing hygiene care (bathing/ mouthcare), assisting a resident to use 

the toilet/bedpan assisting a resident to mobilise, assisting a resident to eat and/or drink, 

administering medications to a resident, taking vital signs, or performing an admission or discharge 

plan with a resident. Most of the time within this category was spent communicating with a resident 

or visitor (pre-implementation mean=29mins/hr, post-implementation mean=26mins/hr The next 

most common activities were assisting a resident to eat and/or drink (pre-implementation 

mean=6mins/hr, post-implementation mean=8mins/hr), and medication administration (pre-

implementation mean=5mins/hr, post-implementation mean=5mins/hr).  

Indirect care refers to activities/tasks that involve preparing to provide direct care, or tasks and 

activities associated with direct care. Within the indirect care category, the following activities were 

observed: handwashing, gowning and gloving, preparing medications for administration, preparing 

equipment for direct resident care, communicating with other staff members about resident care, 

documenting vital signs, and reading documentation about resident care. Most of the time within this 

category was spent communicating with other staff members about resident care (pre-

implementation mean=17.58mins/hr, post-implementation mean=18mins/hr). The next most 

common activities were preparing equipment (pre-implementation mean=10.93mins/hr, post-

implementation mean=7.06mins/hr), and medication preparation (pre-implementation 

mean=7.58mins/hr, post-implementation mean=6.53mins/hr).  

Hunting and gathering refers to time spent searching for resources to provide direct care, indirect 

care, or perform administration tasks. Within the hunting and gathering category, the following 

activities were observed: searching for documentation, attempting to contact a relative or staff 

member, interruptions to activity due to system/organisational issues, interruptions to care by other 

staff members, interruptions to care by a relative or visitor. Most of the time within this category was 

spent being interrupted by other staff members (pre-implementation mean=1.74mins/hr, post-

implementation mean=2.1mins/hr ), followed by searching for documentation (pre-implementation 

mean=1.37mins/hr, post-implementation mean=0.24mins/hr ), and being interrupted by a relative or 

visitor (pre-implementation mean=1.05mins/hr, post-implementation mean=0.41mins/hr ).  

System care refers to time spent performing activity associated with the administration of 

organisational activity or caring for self (tea/bathroom breaks etc.). Within the system care category, 

the following activities were observed: self-care, giving/receiving handover, reporting incidents. Most 

of the time within this category was spent in self-care (pre-implementation mean=3.65mins/hr, post-

implementation mean=3.24mins/hr ), the observed amount of time for handover and incident 

reporting was negligible (with a range of 0-0.30mins/hr).  

 Time distribution pre and post-implementation  
The time in motion representation of nursing and care worker activity is layered and complex. Sankey 

diagrams were used to illustrate the changes between pre- and post-implementation for mean 

minutes of activities for nurses and care workers combined. Figures 16 and 17 show the distribution 

of time staff spent in different activities pre- and post-implementation. Due to multitasking, there 

were more than 60 minutes recorded per hour.  
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Figure 16 Mean minutes time distribution pre-implementation, nurses & care workers combined 
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Figure 17 Mean minutes time distribution post-implementation, nurses & care workers combined 
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Observed staff spent most of their time performing activities/tasks that involved direct contact with a 

resident (direct care), followed by preparing to provide direct care, or tasks and activities associated 

with direct care (indirect care), searching for resources in order to provide direct care, indirect care, 

or perform administration tasks (hunting and gathering). The least amount of time was spent in 

meetings (system care). The time spent performing different activities differed between nurses and 

care workers. For example, in both the pre- and post-implementation groups care workers spent more 

time than nurses in the direct care category, and less time in the indirect care category.  

Separating analysis by nurses and care workers was important to understand the different shifts in 

time allocations. As seen in Table 29 and Figure 15, post-implementation, nurses spent a mean of 

7mins less per hour hunting and gathering (6.0% of total nurse time), and 6mins less performing 

system care (5.1% of total nurse time). Post-implementation care workers spent a mean of 3mins less 

providing direct care, 8mins less in indirect care activity, and 2mins less hunting and gathering: this is 

indicative of less multi-tasking overall. The following pages provide the descriptive statistics 

demonstrating these findings. Further modelling was also explored to identify the impact of 

implementation on changes in time spent in activities (See Appendices). 

Table 29 Mean minutes by activity pre and post-implementation separated by nurse and care worker 

 Minimum Maximum Mean 
95.0% Lower 
CL for Mean 

95.0% Upper 
CL for Mean 

Standard 
Error of Mean 

Pre-im
plem

entation  

Nurse 

Direct care 13 95 47 31 75 9 
Indirect care 46 81 59 51 74 5 
Hunting & gathering 2 20 12 6 18 3 
System care 0 23 9 0 15 3 

Carew
orker 

Direct care 24 115 62 53 70 4 
Indirect care 17 80 44 38 50 3 
Hunting & gathering 0 17 4 2 5 1 
System care 0 35 4 1 6 1 

Post-im
plem

entation  

Nurse 

Direct care 20 94 50 39 64 6 
Indirect care 48 83 61 55 67 3 
Hunting & gathering 1 9 5 3 7 1 
System care 0 15 3 -1 5 1 

Carew
orker 

Direct care 13 118 59 50 68 4 
Indirect care 8 78 36 30 42 3 
Hunting & gathering 0 8 2 1 3 0 
System care 0 25 4 2 6 1 



 

  

59 

 

 

 

Figure 15 Mean minutes by activity pre- and post-implementation, separated by nurse and care worker 

 

 Changes in time spent communicating and documenting 
The ACE system had the potential to decrease time spent on documentation, and increase time spent 

in direct communication with residents and staff. For this reason, the observed tasks of 

communication and documentation were particularly of interest. A composite measure was created 

which included communication as each of the observation activities: communicating with 

residents/visitors, communicating with staff, or trying to contact staff or relative. The documentation 

composite measure included: documenting observations, other documenting (reading, PC, tablets, 

incident reporting), or searching, hunting and gathering for documentation.  For nurses, there was a 

statistically significant change post-implementation in time spent communicating and documenting. 

Communication increased from 42.7mins to 52.6mins (p=0.049), and documentation decreased from 

23.9mins to 7.5mins (p=0.002) (See Table 31).  The fall in documentation time as percent of total nurse 

time is from 20.4% to 6.4% (total nursing minutes per hour is 117), while communication time 

increased from 36.5% of nurse time 45.0% of nurse time. 

Post-implementation, nurses and care workers spent 
less time searching for information. 
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The difference for care workers was not statistically significant: communication (p=0.059) nor 

documentation (p=0.265). However, it was noted that pre-implementation, carers completed their 

documentation at the end of their shift in a block session.  For many, this documentation session 

continued past the shift end and so was being done in their own time.  Management suggested that 

this block recording session took an average of an hour of the carer’s time.  Post-implementation, 

records are made across the shift as the care is undertaken.   

Table 31 Time spent communicating and documenting, separated by nurses and care workers 

 Time and motion summary 
In summary, the time and motion observational data illustrates staff activities, without the potential 

bias of self-reporting. Changes that were statistically significant post-implementation were: hunting 

and gathering decreased for nurses post-implementation, associated with a reduction of 7-minutes 

 
Pre/ post 

significance Mean 
Standard 
Deviation Minimum Maximum 

Pre-
im

plem
entation 

Nurse 
Minutes communication p = 0.049* 42.75 11.77 28.00 60.00 

Minutes documenting p =0.002* 23.87 15.25 4.00 55.00 

Care 
worker 

Minutes communication p = 0.059 48.26 16.87 23.00 91.00 

Minutes documenting p = 0.265 2.74 7.50 .00 34.00 

Post-
im

plem
entation 

Nurse 
Minutes communication p = 0.049* 52.57 9.87 37.00 70.00 

Minutes documenting p = 0.002 * 7.50 6.88 .00 23.00 

Care 
worker 

Minutes communication p = 0.059 40.40 17.42 11.00 76.00 

Minutes documenting p = 0.265 4.57 6.03 .00 20.00 

* significant 

Nurses saved 7 min/hr searching for information; 
and significantly decreased their time spent 
documenting.  
 
Care workers decreased multitasking by 10% and 
increased the time they spent in direct care with 
residents. 

For nurses, there was a significantly significant 
change post-implementation in time spent 
communicating and documenting. Communication 
increased from 42 to 52mins/hr, and documentation 
decreased from 24 to 7mins/hr. 
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less per hour or 6.0% of nurse time; a decrease in multitasking for care workers by 7-minutes (5.1% of 

nurse time); and for care workers, a decrease in time spent on system care.  There was also a large 

reduction in time spent by nurses on documentation, which fell from 20.4% to 6.4% (total nursing 

minutes per hour is 117), while communication time increased from 36.5% of nurse time 45.0% of 

nurse time. 

4.3.4 Pedometer step counts  
Staff were provided with pedometers in order to examine whether implementation of the ACE 

changed the distance staff typically walked during any given shift. Collected step counts were grouped 

and analysed by the roles of participating staff members.   

Pedometer data were predominantly collected during the first four hours of the morning shift, 7am 

to 11am, in order to ensure comparability of data over time. Counts were excluded if: they were 

inaccurate counts (unrealistically small, noted to occur if pedometers were worn on the waist, not on 

the shoe), or if the pedometers were worn for the full working shift of eight hours, instead of four 

hours. Three independent groups were analysed, namely: 1) nurses (RNs, EN and EENs); 2) care 

workers, and 3) other staff. ‘Other’ category were health and leisure care workers, admissions officers, 

and the wounds nurse. Prior to analysis, the normality of step data was tested by Kolmogorov-Smirnov 

test revealing normal distribution, hence parametric tests were adopted for the analysis. 

The question asked of these data was: Did the implementation of ACE change the distance (number 

of steps) staff members typically walk on a morning shift? 

Sub-question: Did the number of steps taken by nurses, care workers, or other staff change post-

implementation of ACE? 

Independent samples t-tests revealed a statistically significant change in the overall mean number of 

staff steps recorded pre- and post-implementation of ACE. When staff groups were examined, the 

change in the number of steps were significant for both care workers and nurses (RN/EN/EEN) groups. 

However, despite observing a reduction in the mean step numbers by the management group the 

results are viewed with caution due to the small sample size for this group (see Table 32). 

Table 32 Characteristics of step data 

Steps n Pre-
implementation 
M (SD) 

Post-
implementation 
M(SD) 

Difference 

Overall 65 pre-implementation 

57 post-implementation 
4133.0 (1596.7) 3058.1 (1471.9) t(120)=3.847, 

p=0.000, 26% 

Management  7 pre-implementation 

11 post-implementation 

3069.7 (1711.9) 2293.4 (1291.4) t(16)=1.097, 

p=0.289, 25% 

Care worker 40 pre-implementation 

32 post-implementation 

4011 (1577.9) 3096.9 (1368.7) t(70)=2.589, 

p=0.012, 23% 

Nurse 18 pre-implementation 

14 post-implementation 

4817.7 (1362.2) 3570.6 (1673.9) t(30)=2.325, 

p=0.027, 26% 

Nurses’ steps reduced 25% post ACE implementation 
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The reduction in steps corelates well with the observed decreases in hunting and gathering observed 

in the previous section.  Average walking speed is 5 km per hour, meaning that there is a reduction in 

time spent walking of approximately 13 minutes over the four hours of recorded steps or 

approximately 25 minutes over a shift – approximately 5.2% of nurse time.  This represents a similar 

percentage of time saved as recorded for the reduction in time spent hunting and gathering (6.0%), 

as would have been expected. 

4.3.5 Documentation diaries 
Self-completed documentation diaries were also collected in order to gain insight into the patterns of 

documentation across the day (See Appendices for form).  Noteworthy, care workers were known to 

complete most care paperwork at the end of their shift (shift end times included 11:00, 13:00, 14:00, 

or 15:00). Documentation diaries were collected for at least 3 different shifts for each role, and a mean 

number of minutes spent each hour on documentation calculated. Participants were asked to diarise 

each hour of their work, with a mark in the boxes indicating when documentation occurred during 

that hour.  Participants were instructed to detail the following: how long they took documenting and 

record a short description of the type of documentation (e.g. medication round, progress notes, 

handover). Documentation included reading, writing, or looking for information. The starting and 

finishing time was entered by the staff member as times varied shift to shift and person to person. 

Staff were informed to include any afterhours documentation.  

Paired samples t-test indicated no statistically significant change in the proportion of time spent on 

documentation pre-implementation (M=48.71%, SD 21.72%) and post-implementation (M=50.96%, 

SD 21.97%) t(27)=-.454, p=0.653. This indicates that overall, the ACE did not have any negative impact 

on documentation time in the early stages of implementation.  Change in the proportions of time 

spent on documentation pre- and post-implementation for different roles were examined using self-

reported assessments by staff across their whole shift: RNs and CNCs had a 30% decrease in 

documentation time, consistent with the findings of the time and motion studies; care workers had a 

21% increase in documentation time and administrative staff had a 12% increase in documentation 

time.  However, findings were not statistically significant when split by the different roles attributed 

to small sample sizes and so no specific conclusions can be drawn. The qualitative research findings 

(Section 5.8) found that staff from all categories reported time savings.  For care workers, as noted 

previously, there was a significant block-writing session for documentation, which was replaced by 

documentation spread across the shift, meaning that the variable being measured had changed 

significantly.  Nurses also documented their care more evenly across the shift. A comparison of the 

mean times self-reported throughout the day is shown by role in Figures 22-25. 

Documentation patterns changed, where staff 
documented throughout a shift rather than just at the 
end of the shift. 
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Figure 22 Mean nurse patterns of documentation, self-reported (n=8) 

 

Figure 23 Mean care worker patterns of documentation, self-reported (n=14) 
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Figure 24 Mean CNC patterns of documentation, self-reported (n=5) 

 

 

Figure 25 Mean ADON patterns of documentation, self-reported (n=6) 

  

0

10

20

30

40

50

60

6:00 7:00 8:00 9:00 10:0011:0012:0013:0014:0015:0016:00

M
ea

n 
m

in
ut

es
 sp

en
t d

oc
um

en
tin

g

Time of day

Pre CNC

Post CNC

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

6:00 7:00 8:00 9:00 10:0011:0012:0013:0014:0015:0016:00

M
ea

n 
m

in
ut

es
 sp

en
t d

oc
um

en
tin

g

Time of day

Pre ADON

Post ADON



 

  

65 

 

5 Qualitative methods and findings 

5.1 Qualitative Methods  
The qualitative methods utilised in the pre-implementation data collection aimed to capture “as is – 

current” practice and care in Jindalee, contextualising the complexity of its environment and culture. 

The methods employed in the post-implementation qualitive evaluation were similar to those used in 

the Interim Collection, which focused on gathering staff and residents’ feedback on the ACE system 

implementation.  

Methods employed in the post-implementation included focus groups, hallway interviews, and the 

“open-questions” qualitative section of the staff survey. Throughout, all qualitative data were 

analysed using thematic analysis (78), which involved sifting and sorting through qualitative verbatim 

quotations to detect and interpret thematic categories, identify  any inconsistencies and 

contradictions, and generate conclusions about what is happening in practice and why. Data quality is 

enhanced by triangulation of data sources, which was achieved in the present study by collecting 

information from different stakeholder populations (residents, their visitors, care workers, nurses, 

managers, Humanetix staff), adoption of a range of methods, and by having multiple researchers 

examine the data independently (79) (Table 33).  

Table 33 Overview of qualitative methodology 

 Pre-implementation Interim  Post-implementation 

‘Think aloud’ interviews  Staff Staff N/A 

Hallway interviews - Staff, residents Staff, residents 

Focus groups - Staff, residents Staff, managers, residents, 

Humanetix 

 

5.1.1 Think aloud interviews 
Researchers followed staff members while they were performing their tasks and discussing different 

aspects. Following these ‘think aloud interviews’, the researchers took ethnographic notes regarding 

the content and observations. The researchers then met and discussed their notes and observations, 

and recorded their discussion, which was then transcribed verbatim. Concepts that were raised were 

then grouped into codes in order to provide feedback on the experience of using ACE in practice.  

From the interim data collection ‘think aloud interviews’, many of the comments were found to be 

related to the ‘process of implementation’, leading to the development of the Implementation Process 

Framework as a supplementary coding strategy to the Evaluation Framework. This coding approach 

proved highly relevant in the post-implementation data collection. During the post-implementation 

data collection, a range of interviews were conducted with various staff roles to capture broad 

perspectives on their experience of care work. 

5.1.2 Hallway interviews (staff and residents) 
During the post-implementation data collection 86 staff, residents or their visitors were interviewed 

in a location convenient to the participant. The interviews were frequently in the hallway, or common 

area, or sometimes at the bedside (see Table 34). These were brief conversations with open-ended 

questions, for example ‘tell me what you think about ACE?’, ‘can you provide me with an example of 

your experience with ACE?’ (see Appendices for the guiding form). Researchers entered responses 

into open ended text on an ipad or piece of paper during the interview, which was processed by the 

online survey platform Qualtrics.   
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Table 34 Location of staff and resident/visitor interviews 

  

 

n % 

Frangipani Upper   12 14.0 

Frangipani Lower   8 9.3 

Casuarina (memory support unit)   3 3.5 

Banksia   13 15.1 

Grevillia   7 8.1 

Hoya   13 15.1 

Front entrance or elsewhere  12 14.0 

Acacia   11 12.8 

Diosma   6 7.0 

Missing  1 1.2 

 

5.1.3 Focus Groups (Humanetix, managers, staff and residents) 
During the post-implementation focus groups were conducted in a secure location onsite, recorded 

with permission of all the participants, and transcribed verbatim. Four focus groups with different 

participants involved with ACE in some extent were important to understand the experience of the 

implementation and ascertain perceptions of the ACE system. Consequently, the focus groups 

included residents or their relatives (n=4 attendees), managers (n=7 attendees) staff (n=3 attendees), 

and Humanetix (n=5 attendees).  Invitations occurred through posters, emails, SMS, word-of-mouth 

as suited to the participant group. All participants were able to cease their participation at any time. 

5.2 Qualitative Frameworks 
5.2.1 The Guiding Frameworks 
The project aims were to conduct an evaluation of ‘ACE’ implementation in residential aged care to 

contribute to the evidence-base for technology systems that promote sustainable and quality health 

care in aged care homes. 

The Evaluation Framework developed at the commencement of the project aimed to assess the 

effectiveness of the ACE and was measured and assessed against three key criteria: acceptability, 

efficiency and quality (see page 17). The Evaluation Framework guided qualitative data collection and 

analysis in each of the three phases of the project over time. The Implementation Process Framework 

(see page 71) emerged from the interim data collection and focussed on the process of 

implementation itself. These frameworks are found in Table 37. 

5.3 Qualitative Findings 

The qualitative data from the post-implementation data collection are presented in the following 

section, highlighting key issues for implementation and key results from the evaluation. The analysis 

follows the Implementation Process Framework developed in the Interim Report, and the Evaluation 

Framework established at the commencement of the project. The presentation of data includes 

thematic analysis and a series of illustrative quotations.  

Following coding, categorisation, 325 quotations were captured within the codes. Table 35 shows the 

distribution of quotations, demonstrating all sections had representative quotes to support the 

emergent findings, with the most dominant groups being acceptability and quality. Quotations varied 
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from short sentences to a paragraph in length. Key quotations best representing the sub-themes were 

used to enable the reader to gain valuable insights for themselves. 

Each theme is displayed below, with quotation examples supporting the subthemes within the 

objectives of this project. Quotations are supplied verbatim, except for all references to ‘Smartcare’ 

changed to ‘ACE’ for ease of reading. Staff tended to have a mix of reference to Smartcare, Smartward, 

or ACE, and they used these terms interchangeably in conversation without concern or hesitation. 

Minor editing providing in square brackets [ ] for clarification and readability. All names of 

residents/visitors and staff changed to psuedonyms. 

Table 35 Distribution of quotations across themes/aims 

Theme Number of quotations (n=325) % of quotations 
Acceptability 81 25 

Efficiency 42 13 

Quality 80 25 

Teething 33 10 

Suggestions 40 12 

Implementation 49 15 

 

To make it clear where each quotation comes from, see codes in Table 36. 

 

Table 36 Source of quotations, with code 

 Source of quotation Code 
1 Resident hallway interview RHI 

2 Resident focus group RFG 

3 Staff hallway interview SHI 

4 Staff survey (qualitative component) SS 

5 Staff focus group (mixed: Care Worker, CNC, RN, manager) SFG 

6 Manager focus group MFG 

7 Humanetix focus group HFG 

325 quotations from 88 participants during 7 sources of 
data collection were coded either into the ‘evaluation 
framework’ (acceptability, efficiency, quality), or into the 
framework specific to the implementation process. 
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Table 37 Qualitative themes 

Aims Objectives (Themes) Sub-Themes  

Ac
ce

pt
ab

ili
ty

 1.Reduced time spent retrieving 

information and documenting care 

1.1 Acceptance of ACE system - easy to use 

1.2 Contemporaneous documentation at point of care 

1.3 Immediate access to information at point of care 

1.4 Reduced searching (walking, reading, flicking) 

2.Improved satisfaction of staff and 

residents with care 

2.1 Satisfaction with increased resident safety 

2.3 Satisfaction with increased person centeredness 

Ef
fic

ie
nc

y  

3.Improved consistency of staff 

working with management-

approved clinical treatment 

protocols  

3.1 Easy access to most recent specialist review improves 

staff responsiveness to care changes 

3.2 New immediacy of translating care planning update 

into care interventions for residents 

3.3 Easy visibility improves person centered care 

4.  Reduced errors by omission and 

missed documentation  

4.1  Improved information capture 

4.2 Easy to see information 

4.3  Preventing inaccuracies in documentation 

5. Improved management 

decisions, supported by aggregated 

data on resident welfare for the 

allocation of resources 

5.1 Flagging enables resource prioritisation  

5.2 Operational efficiency potential 

Q
ua

lit
y 

6.Improved resident health and 

quality of life 

6.1 Benefits of care scheduling 

6.2 Quality of documentation/information supports quality 

of care  

7.Reduced perceptions of missed 

care 

7.1 Missed or delayed care is now more visible and easier 

to address 

7.2 Missed care is sometimes related to prioritisation 

7.3 The prompts reduce cognitive load for nurses/care 

workers, which reduces missed care 

8. Increased time spent by nurses 

and care workers with residents 

8.1 Time released to spend time with residents 

8.2 The system enables more companionable multi-tasking  

Im
pl

em
en

ta
tio

n 
Pr

oc
es

s  

9. Implementation Successes 9.1 Codesign 

9.2 Feedback specific to Jindalee 

10. Teething Problems 10.1 Refining the scheduling issues 

10.2 Access to on-the-job training 

10.3 Frustration at learning, slow speed or glitches 

11. Specific Suggestions 11.1 Lack of access by casuals/professionals can increase 

missed care 

11.2 Interconnectivity with other forms of information 

technology 

11.3 Other suggestions 
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5.4 Aim 1. Acceptability 
There was a high level of acceptability present in the qualitative feedback. The evaluation framework 

contains two objectives under the aim of acceptability; reducing time spent searching, and 

improving satisfaction with care. 

5.4.1 Theme 1. Reduced time spent retrieving information and documenting care 
This objective sat within the aim (1) of acceptability. A number of sub-themes were revealed in the 

data coded to this theme. The cluster of sub-themes emerged under the theme of acceptance, 

regarding the ease of use, and the timeliness of information, including being able to enter and access 

information at the point of care, and the reduction of walking backwards and forwards and the time 

saved.  

 Subtheme 1.1 Acceptance of ACE system – easy to use 
Generally staff were positive about ACE. 

It’s simple - quick to document and easy to check what others have done. Can 
read easy, clear notes. (SHI 15) 

I quite like it, it’s easy to navigate. I still find things out, like clicking on the wings 
for all that’s due. Easy to navigate, easy to enter. (SHI 10) 

In general, staff were found to be willing to engage with the system, and their familiarity or lack of 

familiarity with smart phones and computers did not appear to be an issue: 

Don't mind it once you get used to it. Sometimes it's a bit complicated. I'm so 
used to writing. I rarely use my own phone or computers.  But I'm ok now. It's 
better than doing the old ticksheet! I've learned how to use the system. The 
system was slower at first, then they released the other one, so I'm competent 
now. (SHI 3) 

There was an intriguing indication of how staff with various stages of confidence with computers 

adapted: 

We’ve had one staff member who doesn’t know how to use a computer, doesn’t 
even know how to use her own phone, but now she manages to use her [ACE] 
phone, and at the same time other staff are also helping that particular staff 
member. So I think they’re more excited to use this one, and all of the feedback 
that they are giving us (MFG 6) 

 Subtheme 1.2 Contemporaneous documentation at point of care 
Staff valued the point of care entry, and pointed out that this saved time: 

So they can just tick it off immediately after doing it. (MFG 2) 

It’s so much easier for staff to keep records accurate 
when they have their little device. People have been 
really eager, and found it easy to learn. Even people we 
thought would struggle. It’s not too intimidating. (SHI 
16) 
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The phone is so handy, we can talk to residents and enter the right information 
while they talk. Before we had to walk back to the desk and write it then go back 
to resident. Now we save time, can do it at once, it’s so handy. (SHI 6) 

This point of care entry meant that documentation of care given occurred more contemporaneously 

compared with previously: 

We would normally allocate 20-30 minutes to do our tick sheets and everything, 
where now it’s five minutes here, it’s five minutes there, it’s five minutes there. 
(MFG 1) 

Some staff also reported that the time spent documenting was less than paper: 

Quicker than paper. Save me 10min every day. That’s pretty good. (SHI 9) 

 Subtheme 1.3 Immediate access to information at point of care 
There was a great deal of support for the benefits that ACE brought, with themes emerging relating 

to the timeliness of information and to the benefits compared with the previous paper based 

system. These are discussed in turn below. 

While relatively few residents made comments concerning this objective, the following comment 

makes an excellent opening remark from the perspective of those receiving care:  

I think that it’s terrific. It means that all that relevant information is immediately 
available if you need it, and it’s right there and constantly updated. It’s a terrific 
concept. (RHI 13) 

They … have at their fingertips all the information, like what time Fred needs to 
go to bed and what type of food Fred prefers. (RFG 4) 

This was echoed from the perspective of staff: 

I have been able to filter and look at the clinical notes for residents so that I can 
catch up on their current health status. (SS 10) 

If we say someone is for a shower there is instruction which says how many 
person assistance that person needs and what kind of assistance it needs; it's a 
full assist or it's just a partial assist or you can just do a set-up. (SFG 2) 

Importantly, staff could cater their care to the immediate issues that had been documented for the 

resident, rather than making assumptions: 

You know, if so and so had a bad night, you can get to the wing, and talk to them 
a bit, because you know they’ve had a bad night, so you approach it in a different 
manner, rather than having to go to the wing, look at their notes, come back. So 
you already have that ahead knowledge of what's happened. (SFG 4) 

And very succinctly: 

Easy to use, easy to explain, information can be found 
quickly. (SS 1) 
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 Subtheme 1.4 Reduced searching (walking, reading, flicking) 
For other staff there were benefits in helping to meet other documentation requirements. One staff 

member commented that it had ‘probably halv[ed] the time it takes us’ [to complete a resident ACFI] 
(M1). Another positive example was in relation to the coronial system:   

With the coroners, if we've had to supply any paperwork, we didn't have to go to 
any archived notes and go through it.  You can type in the dates of the 
information they want.  It could be a little, it could be a lot, and then just print 
that instead (SFG 7) 

There were a number of comments about the benefits of being able to enter and access information 

at the point of care specifically related to sheer distance involved in finding notes previously:  

Even a bowel chart, to look at a bowel chart, we would have to – if it was 
someone on A wing, we’d have to walk all the way up to A wing to just look at the 
last seven days of bowels.  Whereas it takes us two seconds to do it here (SFG 1) 

Staff also commented that the new system removed the need to read, or hunt through, large 

amounts of unnecessary documentation trying to learn the key bits of information. 

So, previously we would say to the wound nurse, oh, yeah, we’re not sure who is 
due.  She’d have to go to every single wound folder, which has nine different 
folders throughout the facility, where now they can sit down and plan their day, 
where to go, and whose is more urgent, and whose is not. (SFG 3) 

So I think that’s a lot helpful for AINs [care workers] that they do not have to read 
all of the care plan because care plans are quite big. (SFG 2) 

But while the benefits are clear, the practice was mixed at times, according to some staff, and this 

was essentially a result of prioritising the immediacy of resident’s needs: 

Paper form was very simple to use, when we changed to ACE it was very 
complicated at first but it is getting better. We use it when we have free time, 
don’t necessarily document straight after we have completed a task. (SHI 15) 

It’s a lot more concise. Sometimes you can do a few residents at a time like when 
you’re helping with breakfast, it just depends. And you have to prioritise the 
resident needs, like he needs a heat pack, I, going to do that rather than the 
documentation. So that can delay putting things into ACE. I should write it down 
straight away but someone else might need something so I’ll do what the resident 
is wanting instead. You have to be versatile, I think. (SHI 41) 

This versatility to prioritise resident needs first was valued by staff, and was raised again in relation 

to resident dignity (Theme 8). These qualitative illustrations  seem to indicate that timeliness was 

relative, so there was variation in ‘immediacy’ – for example within the hour compared to within the 

shift. 

Saving time was mentioned very frequently by managers, but also by staff, primarily in relation to a 

reduction in the hunting and gathering behaviours needed to find information within 

documentation, or documentation itself: 
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Well when we set somebody up, it cut down the time, halved it probably, for 
when we set up a resident for our ACFI.  It’s probably half the time it takes us. 
(SFG 1) 

I use ACE to mainly complete assessments and develop care plan. I can look at the 
records of a week in one table and do my evaluations on the basis of that. Now I 
do not have to flip 7 pages to see the record of 7 day assessment. (SS 2) 

Also, for example, looking for things that are going wrong, so bowels not been 
open for three days, for example.  You can do it within the click of – a couple of 
clicks for each resident, where before you’d have to sit down with each of their 
files and go through it, and put it back, and get another one, so that's been 
fantastic.  (MFG 3) 

Several comments related to saving time through reduced walking to find documentation: 

It could have taken 5-6 hours per day, 3 days, [for example] if ACFI have that file 
downstairs, [I] have to remember to go back to 11a etc  … Kitchen needs that up 
to date information and then … Now [with ACE] I did South [wing] in a day, it’s 
halved it, thirded it, for that activity. So more stuff can get done. It’s time saving. 
Absolutely! (SHI 27) 

For us, it’s reduced mileage.  We don’t have to near the walking that we would do 
normally to get people’s progress notes every day. (SFG 3) 

it’s quite easier for me that I can just sit at my desk and change whatever it is at 
one time instead of going to three different wings and finding their folder and 
changing everywhere and signing it off because it’s one time. So it definitely does 
save time. (SFG 2) 

I have to go back to the nurses' station, [find] this resident, they needed a lifter 
[but] now they have changed to a sling. Now I can see on ACE what's going on 
immediately. (SFG 3) 

Staff did comment, with humour, that there was an unanticipated negative for the considerable 

reduction in distance walked to retrieve files: 

For me gathering information it's amazing. But I'm doing far less steps. Previously 
I did 10-15K, now it's 5K.  ACE is bad for my arse!! But really good for information. 
(SHI 23) 

Another potential negative was a decrease in staff engagement, by not walking to those areas, 

however this didn’t seem to be an issue: 

It’s good that we can use it anywhere, we don’t have to 
walk to the nurses station, saves us time. It has made 
my job easier. (SHI 7) 
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So I actually do not need interaction with the staff to update those things. So 
that's all right. That saves my time. I really do not have to go back and forth. (SFG 
2) 

A resident noticed the decreased walking by staff as well: 

They are no longer racing to see residents and racing back to write things down, 
I’m sure it is much nicer and easier for them. (RHI 20) 

Residents/relatives generally expressed some positive views: 

Good - I think it [ACE] has helped with care.  (Not much experience with the 
computer system.)   It has made the interactions with the nurses/carers better. If 
something is wrong with the resident, they have the information at their hands - 
don’t have to search through lots of paperwork.  They don’t lose any paperwork 
because it is electronic. This is the ideal system. (RHI 6) 

Saves quite a bit of time. They used to sit down in Hoya at about 2pm or so, 
sitting at table writing everything. A good time saving! maybe they relax a bit 
more. The RNs they take BP, they used to have to go to the office to write it down. 
The way this is going, the Director of Nursing can know everything straight away. 
A real improvement. (RHI 5)  

Although one resident was less positive and highlighted what may be a downside to documentation 

done via phones and in front of the residents: 

I don’t have much to say … but I do notice that they spend an inordinate on the 
phones, because they have to enter it all (RHI 22) 

5.4.2 Theme 2. Improved satisfaction of staff and residents  
As described above, perhaps the most frequent comment made by staff and managers related to 

time saved, but there was an accompanying sense in these comments of their satisfaction with on 

the system:  

Have used other documentation tools and this is very similar.  Can’t think of 
anything I don’t like about it. (SHI 7) 

Has made me more aware of looking at what I’m doing, comparing to things. 
Before you’d just tick the one form. (SHI 10) 

I like that I don’t have to enter information into different areas within one system. 
(SS14) 

I like that its computerised and every task automatically comes up. (SS 7) 

They look up residents on the computer system, it is 
good because they don’t have to shout across the 
hallway to each other. I think it is very helpful for them 
because they don’t have to run around. (RHI 21) 
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 Subtheme 2.1 Satisfaction with increased resident safety 
Staff highlighted that safety was improved because the activities were clearer that needed to be 

done. Improved quality and efficiency in the delivery of safer care was satisfying for staff: 

I will say how it's very safe for residents because it tells you what care schedules 
need to be done, what activities need to be done. (SFG 1) 

As an AIN [care worker] I think it's very good for us, especially for the safety of the 
residents, safety of residents, especially a long time back we used to do lots of 
residents. (SFG 3)                       

The safety has improved, and time has been shortened. (SFG 3)                                                                                                                         

 Subtheme 2.2 Satisfaction with increased person centeredness 
The following comment by a relative speaks to a very positive perception on the impact of ACE on 

quality of care:  

There is also the benefit that ACE provides background information on the resident, on their history, 

and this helps with seeing ‘the person’. 

All that history of who the person was who, a 90 year old lady [who] once was 
somebody’s little girl, and then she courted this man at a barn dance, the first 
time she was allowed out … It enables them [the care workers] to see the person 
[first] and the diagnosis second, to nurse the person, and then the diagnosis and 
other things we’re equipped to manage. (SFG 4) 

One thing I’m liking, because normally the intimate part of the admissions, me, I 
get the family to tell me the background of the resident.  Sometimes the resident 
will tell me their post-war experience, or where they met their husband 50 years 
and all that sort of stuff.  And the previous paperwork form really didn't have 
[that]. (SFG 4) 

Staff highlighted that they had increased knowledge of residents and their preferences or current 

state, based on the contemporaneousness of ACE and the ease of checking any updates:  

You know, if so and so had a bad night, you can get to the wing, and talk to them a bit, 
because you know they’ve had a bad night, so you approach it in a different manner, rather 
than having to go to the wing, look at their notes, come back. So you already have that 
ahead knowledge of what's happened. (SFG 4) 

The capacity of the system to flag key issues of anxiety or vulnerability was considered important by 

staff, particularly health and leisure: 

The nurses use the system to record everything they do 
as they do it. Think that the technology has impacted 
her care for good. I’ve noticed a distinct bettering of the 
care (RHI 18) 
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Being able to do the care scheduling — so every resident gets a morning visit, morning 
conversation and there's certain residents who always go to exercises or always go to bingo, 
so we can schedule in. (SFG 1) 

Comments were also made that relatives now had a way of engaging with staff to access more 

reliable information about their love one: 

I get the sense that they have that … because my father changed diet, and I’ve had the sense 
that the staff know what his diet is, and they will tell him if there’s something different on 
today. (RFG 4) 

Something for the family that provides them news and access to some of the care routine 
that’s been given to their family member. (HFG 1) 

The fact that residents value their routine, and are vulnerable to that routine, was important to 

residents and relatives. ACE as a system offers an opportunity to make that clear with staff, but is 

still needed to be complemented by staff communication regarding variations, as the below example 

shows: 

Dad has stomas and he will sometimes have a potential leak or leaks, and so he presses the 
button and it's anxious for you because you think if you have a leak it’s going to get onto 
your clothes, and so sometimes it's taken quite a long time for someone to come. And the 
other main one he's had has been, he has a set time for going to bed and mostly they'll come 
and tell him if they can't do it at that time, but a couple of times they haven't told him, and 
he's pressed the button. One time he pressed the button three times at 10-minute intervals, 
so it was half an hour before someone actually came in. But they’re rare. (RFG 4)  

The below resident comment highlights the delicacies of dignity, and that something like ACE can 

enable communication of resident needs in a sensitive manner (rather than the aforementioned 

‘shouting down the corridor’): 

I can get out and do walks as that’s what I want to do, I’m permitted to do that. I get all the 
care that is necessary in an efficient and non-intrusive way. (RHI 6) 

It’s dementia nursing, if at first you don’t succeed, try, try again! [the resident didn’t want to 
get up/wasn’t rousable first try, 10min later was amenable]. Having a shower is a bit of a 
tumultuous experience for people with dementia. So they don’t really want a shower, you 
need to persist for a bit but not too much. If they’re still resistant go and do something else 
and come back later. (SHI 22) 

Although the occasional resident commented on ACE, there was limited awareness of the system 

evident in the interviews and focus groups, and their interest was more general regarding 

satisfaction with care: 

Don’t know anything about ACE. Service is good - “I get fed”, they do everything 
for me. (RHI 13) 

All in all I haven’t had it explained. It’s just meant to replace paper?  (RHI 22) 

Above all, residents valued staff ‘knowing them’, and also knowing just how much help to provide, 

leaving room for independence and dignity: 
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Don't know anything about ACE system. It’s very good but with changes of staff 
with new people on, they need to get to know me and vice versa. Staff are 
generally very good and friendly to the residents. (RHI 10) 

Don’t know anything about ACE. Organisation of care is first class - great staff 
and supportive because they are concerned for me and don’t make a show of it - 
value my independence. (RHI 16) 

5.5 Aim 2. Efficiency 
Within Aim 2, there were three objectives: consistency of working with protocols (also known as 

care plans); errors by omission and missed documentation, and improved management decisions. 

Within the qualitative data that was coded to each of these objectives, sub-themes were identified. 

Efficiency was clearly gained through the decrease of walking and searching for documentation, but 

more systemic effects of management decisions based on improved information oversight were 

articulated. 

5.5.1 Theme 3. Consistency of staff working with management-approved care plans 
There was a general sense of the benefits of immediate access to information, which translated to 

more consistent responses in staff to changes in care planning. This care planning, was at times a 

general protocol across the facility, but more often in relation to planning for specific resident needs. 

This could be following review by an external specialist, or a planned assessment by a Jindalee nurse 

or care worker.  

 Subtheme 3.1 Easy access to most recent specialist review improves staff responsiveness to 
care changes 

Staff highlighted that the easy access to the latest documentation meant immediate translation of 

planning into intervention: 

It doesn't have to wait for the resident nurse to think, oh, the dietitian came this 
morning, I better do something about that.  And then do the triplicate, and then it 
goes here, and then the receptionist fills it up, or the kitchen does something.  It’s 
immediate, it’s right there. (SFG 3) 

We can easily see when a doctor has last been. So because we've got the doctor's 
notes separate, so we can easily see when a doctor has been to see a resident, 
which is really good. (SFG 3) 

The alignment of assessment with planning and intervention was appreciated in the newfound 

immediacy. Rather than waiting hours, days, or even reportedly weeks for the changes to catch up 

with the rhythm of work, the change was much more instantaneous: 

 

If the dietician comes in today and changes Davina to 
thickened fluids, she does it on the computer and the 
strategy goes straight into the care plan, so it’s done 
instantly. (SFG 3) 
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Finding a dietitian review - now with ACE there's no flicking through multiple 
pages. Now there is much lower chance that the new strategies from the dietitian 
won't be followed up. Eg 'Mrs Jessop was supposed to be on fortisip 2 weeks ago 
but no-one told me!' You don't have to go through 5 months of progress notes to 
find it. Now there's a 24 hours turnaround, not a few weeks turnaround with a 
higher chance of it being missed. (SHI 3) 

You go to give them a drink, and you suddenly see they've got thickened fluids, 
you can just check, okay, the speech pathologist has downgraded it. (MFG 7) 

So they've got the information at their fingertips - if this person has thickened 
fluids, and that person needs one assist - because you can't always rely upon the 
resident. (MFG 4) 

The above examples highlight the risks (aspiration pneumonia and falls) and benefits (reducing those 

risks for the resident) of the immediacy of this new documentation approach. 

 Subtheme 3.2 New immediacy of translating care planning update into care interventions for 
residents 

 

Staff commented that the previous documentation system was prone to duplication and the 

potential for errors. The below example highlights this: 

If you wanted to find out whether Mary needs her food pureed or not, first of all 
you have to look through that folder, but secondly you might find the wrong form.  
You might find the form from three weeks ago or it might be on the food 
preference part but that’s not the chart I’ve got up there yesterday … [Now] if you 
go to the food preferences in the care plan you get the latest consistency of the 
food. (HFG 1) 

You just go into function and read whatever you need to schedule, you just hit 
schedule, and much easier to look through as well.  You don't have to go to the 
wings and go through there, what was your plan before?  Now, it's much easier 
now.  It's less time consuming, and more efficient as well. (MFG 5) 

You’re not relying on the staff to look in the diary to know that people are on 
assessment, because it comes up in their allocation … as something that needs to 
be done for that day (MFG 1) 

Staff previously worked to a routine that ‘I just know’ what to do, based on previous behaviours. This 

has now dramatically changed due to the care planners being able to review how the resident needs 

care: 

When I first started using it, the hair was scheduled at 8am, but how do they know 
how to do it? How to shower that person? ‘How is Mrs Brown showered - oh look 
it's just one person, because we've always done it that way. So now we've fixed the 
instructions, a little tab opens with a summary 'shower two people, wash hair, get 
towels ready'. When we were previously still relying on 'I just know'. If auditors 
come around and staff are fumbling around trying to find that information, that's 
not good enough. (SHI 25) 
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This was countered by some staff approaches, that they couldn’t comply with faster task updates 

due to competing priorities, and besides, they already know what to do:  

They like you to do your tasks as you go and that can’t happen, you know. And we are 
regular, we know our residents. (SHI 26) 

There was discussion that with ACE, care can be more easily prescribed, rather than 

needing to convince staff members of the importance of particular tasks for particular 

people: 

The staff are able to give the care that the resident actually needs, not what they 
think they need.  So it's actually telling them, for example, a resident needs to be 
repositioned, sometimes they will usually do that one, but now it's actually 
prompting them that, hey, I have to reposition this resident, so this resident has 
been sitting here for a long time. (MFG 6) 

One member of the implementation team raised the potential for threat from what could be seen as 

a shift in the way in which staff interacted with or were responsible for the delivery of care, where 

planning happened at a higher level (management approved clinical treatment plan) and the 

documentation was then following that up: 

So we’re asking people to record a lot more, we’re potentially holding them 
accountable for the delivery of the care, and that can be a little bit threatening. 
(HFG 2) 

That can be a real challenge to professional nursing staff because it means that 
they’re losing that discretion to decide whether to do something or not. (HFG 2) 

Interestingly these issues were not raised by staff. 

Staff also discussed that a computer wasn’t going to be able to alter all staff’s approach to their 

work: 

Some staff just leave it, a computer won’t change that. (SHI 45) 

I think there'd be a moderate group of 'clicking' staff, that click no matter what. (SHI 30) 

AIN [care worker] is hard, hard work. They do doubles [double shifts], how can you maintain 
quality. I’d be tempted to go tick, tick, tick, tick. You’re always going to get the tickers, in any 
workplace … [Just like] At Maccas you’ll get people who won’t wash hands before they flip 
burgers, there are AINs [care workers] who will be the tickers. (SHI 29) 

This was reinforced by a relative comment of staff who will do it ‘their way’ rather than perhaps via 

the residents’ preference, whether that preference is documented and easy to access or not: 

He would say that maybe 80%, and he’s high care, so he’s very mentally alert, but he’s high 
care because of his physical needs, and he would say that around 80% [of staff] are very 
good and then there’s about 20% who are a bit impatient or want to do it their way.(RFG 4) 
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 Subtheme 3.3 Easy visibility improves person centred care 
Staff found that there were a range of improved information flow which improved their ability to 

tailor their care to resident needs. In particular, they highlighted that flagging issues was helpful to 

alert oncoming staff to issues, but also that the access to detail enables evaluation of care 

interventions. For example: 

Something significant happens in that particular shift and he wants to let 
everybody know then you can just flag that and we can see the flag list, a progress 
note can be flagged. Anything and everything can be flagged actually. (SFG 2) 

I can document if the resident is cranky or needed extra pads or what she’s upset 
about. The normal things. But it’s so important. (SHI 36) 

5.5.2 Theme 4. Errors by omission and missed documentation  
Residents and staff articulated that they perceived decreased errors, and potential for errors, 

particularly through decreased missed documentation. There was: improved information capture; 

information that was easier to see; decreased missed or mis-remembered documentation and; 

decreased inaccuracies in documentation. 

 

 Subtheme 4.1 Improved information capture 
The principle of immediate capture of information and immediate access to required clinical 

information is that it reduces errors. Succinctly put by one member of the Humanetix team in 

relation to information capture: 

We know that if you capture things soon it’s more likely to be captured correctly as 
opposed to capturing it later when you’ve got potentially other distractions that 
may have made you forget what you did or when you did it. (HFG 2)  

And in practice, staff and managers saw this as a significant benefit for information capture. But 

there was a particular emphasis from the perspective of staff and managers on improving the 

accuracy and recency of documentation: 

It makes life easy for the nurses, those handheld computers. They've got them quite literally 
in the palm of their hands. They can write it down straight away. Their supervisors can keep 
tabs on what's happening. (SHI 25) 

So it decreases chances of forgetting what they have already done for that 
resident. (SFG 2) 

The accuracy of records is much better since ACE; Realistically these guys don't 
question what we are doing now, using the ipad or phone. It helps us too. (SHI 18) 

For me it’s more complete, the system, how you say, compared to manually, 
before. It’s much more complete. Everything is mentioned that we are going to do. 
Every one hour we check, to see location, especially when I go to other wings, helps 
me know more. (SHI 36) 

So you can see all the changes, these are the recent 
things that have been flagged. (SFG2) 
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 Subtheme 4.2 Easy to see information  
The ‘ease of seeing’ information was mentioned by several staff, firstly in relation to legibility:  

There are 100 different handwritings. I could never read half of them. (SFG 2) 

Now they're all typed up you can actually read what everyone said. (SFG 1) 

Secondly the formatting of alerts and structure made information more logically findable: 

Alerts can be found very easily. (SS 2) 

Yeah, it's very clear and neat. Everybody will understand the same thing. (SFG 2) 

Thirdly, staff could tailor the information access specific to their needs at the time: 

I have been able to filter and look at the clinical notes for residents so that I can 
catch up on their current health status. (SS 10) 

So sometimes with the walking handover we use the phone or computer to update 
the staff, sometimes we don’t really need to. But it’s all there if we need it. (SHI 31) 

 Subtheme 4.3 Preventing inaccuracies in documentation 
Staff highlighted the improvement in the inclusion of names and roles through the automated 

system: 

Because they are legal documents and they need to be signed. (SFG 2) 

However, this may need to be countered by the issues encountered with casual staff lacking log ins 

and the workarounds specified in Subtheme 10.1. 

Some staff highlighted that they valued the computer autocorrection for spelling and 

grammar: 

Before we use to write notes in reports and incidents and I honestly feel like I 
didn’t write it correctly, because we come from non-English backgrounds. (SFG 3) 

I don’t know if it’s the way they write it, so the computer itself doesn't like, if you 
wrote the sentence, Jemima was put on the table for dinner. It's going to say, it 
doesn't really, you’ve got to really look at that, and then it would say assisted to 
the table. (MFG 7) 

However, some resident comments indicated perceptions about English-language barriers, but did 

not perceive computers to aid this: 

 I can’t see how that could help.  If there’s a language problem, how’s the computer going to 
help? (RFG 3)  

The handwriting is terrible. And I can’t talk, my 
handwriting is also terrible. So being able to read what 
people have written is wonderful. (MFG 3) 
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5.5.3 Theme 5. Improved management decisions 
Part of Efficiency is the use of system-level decision making based on new access to data about 

residents in order to suitably distribute staffing response. 

 Subtheme 5.1 Flagging enables resource prioritisation  
Managers did create a manner of identifying flags, or alerts, and they found that they could use this 

system to better plan their resourcing and prioritisation of care.  

I have to follow up on that. So it just gives you a heads up, which is good. (SFG 2) 

The other thing is we can pick up any issues and deal with them right away, which 
saves a lot of time.  And it means you can go and talk to the nurses about the issue 
and get it dealt with. (MFG 4)  

Managers used this new oversight to make decisions and guide and mentor staff to improve care. 

Previously this was more invisible, or much slower to collect the information, and to act on it. 

I can document resident behaviour immediately anywhere in the building. 
Otherwise I wouldn't have written it by the time I got to a computer and sat 
down, something else would take over. I can do behaviour assessment rather 
than just progress notes. (SHI 14) 

The managers commented that there was a cultural shift to educate staff on how to flag things to 

alert the managers or CNCs, but that as this progressed it made management responses much more 

efficient and attentive: 

I like it, I can come in and look straight at overdue items - that's the main thing, 
can see what' not been done. But education is needed to flag things, so that they 
are flagged to me. It's fabulous when I come on in the morning and see wing view 
with flagged items. (SHI 13) 

This flagging of issues promoted efficient use of time by senior staff, and prioritised according to 

residents most in need.  

 Subtheme 5.2 Operational efficiency 

There were a range of intentions with the rollout that were not realised, as the resident 

manager needed to be created. Some of the aggregate data analysis will be available in 

coming months, and the staff comments indicate that they are aware of this potential and 

looking forward to it. 

They can easily get a picture of how well a home is being run with a number of 
aspects; clinical – we’ve got these areas of care so we’re thinking of having a 
couple of dashboards for each area of care, and then you can aggregate that out.  
(HFG 5) 

After days off I can see how Peter was over the 
weekend. Keeping record, the behavioural management, 
whether we need new strategies, can use in combination 
with talking to staff. (SHI 14) 
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Providing key information about the home, to decision makers within the home, 
so to the CNCs, the DONs and DDONs, but also one level up to head office, like 
maybe someone in head office; if they have 10 homes they might want to see 
which homes they need to worry about and which homes are running fine, and 
there’s a number of key performance indicators that that can be judged by. (HFG 
5) 

If everything is clicked that is done its proof that it is finished … the aged care 
system makes us very accreditation focussed. Sometimes I have to choose 
between a quality choice and one that looks good for accreditation. There's a lot 
of not happy mediums. (SHI 30) 

Managers are aware of how much detail is contained, and that it all has multiple purposes: 

For ACFI and admissions a lot really rides on it [the information in ACE]. (SHI 13) 

You can change scheduling, add contacts, finance, family progress notes, the behaviour 
forms, the changes over time. All useful. Usually the system stuff, the care plan. A bonus to 
the system is that you can have 2 screens open at any time. (SHI 15) 

A manager highlighted that due to the new oversight of client information by managers and nurses 

to do allocations could now happen before the shift started. This was important for better resource 

distribution (in the form of Care Workers), particularly in the valuable minutes at the beginning of 

the morning: 

It’s taken away the beginning of shift here it’s the business time under the pump to shower 
these three residents before breakfast because that’s what the resident wants. In the old 
allocation system they’d do it on paper. This has taken away that planning that would slow it 
down, they had to wait for the RN to do allocation and maybe they were late or they were 
with someone with a fall. And the AINs [care workers] are sitting twiddling thumbs. Now they 
can move faster first offs. They’ve got to go so fast. To get it done before breakfast you’ve 
got to go clappers. What they had to do at the nursing station they can now do on the run. 
(SHI 29) 

5.6 Aim 3. Quality 
Quality of care was an important aim for staff, residents and Humanetix. Throughout the quotations 

the focus on achieving quality care, and the satisfaction it provides when it is delivered, was clear. 

This section articulates key benefits that staff and residents articulated related to the objectives.  

Ultimately, the focus was residents, and this quotation is representative of the aims and 

achievements of the implementation of ACE: 

5.6.1 Theme 6. Improved resident health and quality of life 
A range of sub-themes were clear within the improved resident health and quality of life, and these 

related to the: benefits of care scheduling; the quality of documentation/information supports 

The vision was to have it resident centered, and I really 
think that that’s working. (MFG 7) 
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quality of care; the improved sense of safety for residents; and the improved capacity for managing 

the delicacies of resident dignity. 

 

 Subtheme 6.1: the benefits of care scheduling 
Managers felt care scheduling was important to improving quality of care:  

And we know they’re looking at it because they'll come to us and say, I don't think 
this resident needs to be moved two hourly anymore.  They’re walking around 
more, so we know they're looking at it and doing it. (MFG 4) 

The staff are able to give the care that the resident actually needs, not what they 
think they need.  So it's actually telling them, for example, a resident needs to be 
repositioned, sometimes they will usually do that one, but now it's actually 
prompting them that, hey, I have to reposition this resident, so this resident has 
been sitting here for a long time. (MFG 6) 

But being able to do the care scheduling — so every resident gets a morning visit, 
morning conversation and there's certain residents who always go to exercises or 
always go to bingo, so we can schedule in. (SFG 1) 

Staff expressed a similar viewpoint of scheduling: 

I think it’s very good. It constantly reminds us about things that need to be 
including toileting. I think it will improve care given to residents. (SHI 40) 

Improved level of care given to patients as we are more guided. Eg toileting, I 
need to do this at this time, and repositioning etc. (SHI 19) 

And a relative’s experience of scheduling:  

It seems really good, we were having lots of conversation about mum … to make 
sure all the staff knew the same thing. And they pulled out the [ACE] device and 
showed me where it all was. It was really reassuring to know that staff knew 
what things had changed and what mum needed … making sure that she was 
opening her bowels once a day- being aware of. Putting her to bed not too late, 
she was sleeping in chair and then not being out to bed till 10. Now they do it at 
8pm. (SHI 42)  

From the beginning, Humanetix staff were clear that a key goal of their system development was to 

improve quality of life and quality of care for residents: 

We’re also trying to improve the quality of care and on occasion that means 
you’ve got to enforce compliances, and those compliances might be as simple as, 
and as fundamental as we have a care schedule. (HFG 2) 

The following comment by a relative speaks to a very positive perception on the impact of ACE on 

quality of care:  

The nurses use the system to record everything they do as they do it.  Think that 
the technology has impacted her care for good. I’ve noticed a distinct bettering of 
the care. (RHI 18) 

Other residents had not noticed a significant difference: 
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  That’s about the only thing [that’s changed with ACE] actually, [they ask more often] “Have 
you been to the toilet? (RFG 3) 

Residents may not have noticed specific changes, but this quote does highlight the reassurance of 

predictable routine when living while dependent on others: 

I feel things are well organised. One knows what is going to happen (RHI 10) 

 Subtheme 6.2: Quality of documentation/information supports quality of care: 
There were indications that staff found the additional information used in providing care and also 

that there was potential for greater use of what was available:  

So we try and encourage nursing staff to actually read the resident's Life Story. 
(SFG 1) 

Has made me more aware of looking at what I’m doing, comparing to things. 
Before you’d just tick the one form. (SH10) 

There were some unexpected benefits for residents in getting help with their own computers: 

Occasionally nurses use computer system when they are with me or they take a 
call, but I do not find it to be distracting.  I don’t know if the documentation has 
improved my quality of care especially but I can ask staff if I’m having troubles 
with my computer and they are happy to help. (RHI 8) 

And also some indications from residents that they had seen no difference: 

Sees staff on their phone, doesn’t know what they are doing on there. Everyday 
when resident has a shower, the nurse stands outside and is on her phone and 
makes sure that resident doesn’t fall.  Haven’t noticed any difference in care since 
system was introduced. (RHI 27) 

Haven’t noticed anything different in regards to care from the times of 
handwritten documentation until now. (RHI 23) 

5.6.2 Theme 7. Reduced perceptions of missed care 
Missed care was perceived to have reduced, because 1)tasks that were needed were flagged and 

‘flashing in their face’; 2) it was more easily seen when tasks were delayed or missed, and because 

there was a mechanism to follow up those tasks. 

Staff described the scheduling as key to making care happen as planned and making it easier to 

know what to do and not miss items of care: 

Far better than documentation, because you can know 
more about the resident (SHI 45) 

ACE is the best tool to remind us to do something, it 
really helps us not to miss things. (SHI 7) 
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Being able to schedule care for residents that would otherwise have the potential 
for being missed. (SS 10) 

I do believe that residents aren’t being missed as often, because we’ve got those 
prompts that are happening, so, yes, that would equate to an improvement in 
care. (SFG 7) 

Being able to schedule care for residents that would otherwise have the potential 
for being missed. (SS 10) 

I like that its computerised and every task automatically comes up. (SS 7) 

 Subtheme 7.1 Missed or delayed care is now more visible and easier to address 
When care items were overdue, they showed in orange and were raised in the hierarchy or visibility 

in ACE, and this was valued by staff: 

But we can see what hasn’t been done which is really helpful. If they don’t do the 
shower or teeth they also don’t document so then we know and can catch up on 
these missed care. (SHI 45) 

I like it, I can come in and look straight at overdue items - that's the main thing, 
can see what's done and what’s not been done. (SHI 13) 

Either they didn't have a log in or what happened, they got very busy and they 
couldn't just do it and we could figure out the ways to deal with those things. So it 
has been very easy to keep track of things when things get overdue. (SFG2) 

 Subtheme 7.2 Missed care is sometimes related to prioritisation  
When asked about why they rated the missed care score they did within the hallway interviews, 

many were illuminating about the practicalities of prioritisation of care, often justifying why they’d 

indicated 5-10% of care was missed. This highlighted that sometimes staff were aware of missed 

care, but unable to prioritise it based on other needs of other residents: 

Because I’m busy with another urgent thing. (SHI 7) 

It’s never 0 and it’s never 100% that’s why it’s a 24 hour service. Get everything done to keep 
people alive and comfortable, but not everything they maybe want. Meds and personal care 
done but maybe not the washing off the line. (SHI 33) 

Half hour later maybe, but always finalised. You prioritise residents too, some residents come 
late. (SHI 43) 

I need to handle the residents and the ACE and that’s hard. Either need to look after residents 
or do the entry into ACE, I can’t do both. But we can see what hasn’t been done which is 
really helpful. I can’t leave the resident in the middle to do the ACE, I need to get them ready 
for breakfast. (SHI 57) 

These comments also highlighted that paperwork, including ACE entry, may be appropriately 

deprioritised based on resident needs, or that some resident needs had to be prioritised over 

another:  

We prioritise safety first, paperwork has to be number second. We can always handle it, but 
we have to change the order of care delivery based on what’s happening, which action takes 
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priority. That’s why sometimes things are left undone in ACE, not a priority to enter it. 
Residents change a lot, one day fine, next day cranky, changes what we do, and when. But 
we can always handle it. (SHI 8) 

It’s just too busy. We have some aggressive residents so 100% care may not have been given 
to some residences due to that. Or some sick residents. So not equal care given to each 
resident. (SHI 1) 

Some quotations made it clearer that some prioritisation was a conscious, rational decision, and 

others were more likely implicit care rationing: 

One out of 15 people get forgotten. You might have planned to take someone for a walk, but 
then have to do eyedrops for someone instead. (SHI 47) 

Because they may have unintentionally missed some of the residents. (SHI 2) 

No specific events just think likely to have something missed. (RHI 1) 

Relatives also recognised delayed care as potentially missed care, and raised call bell answering as a 

key indicator of this: 

He gets all the care but sometimes it’s delayed. Slow to answer the call bell. (RHI 12) 

There was also missed care comments related to sheer availability of time: 

I don’t have enough time – that’s why care has been missed. (SHI 40) 

The perception of missed care also raised the issue that assuming that just because all tasks were 

completed didn’t mean that something a resident needed was provided; an insight that staff 

assessments of care needs and evaluation of completion can’t be ‘perfect’. This is likely a 

demonstration of the high quality standards that the staff aim for: 

You can’t be perfect I suppose. (SHI 43) 

5% - because we can’t know everything. (SHI 37) 

It’s not perfect, 10 is perfect, not possible. (SHI 8) 

It’s never 0 and it’s never 100%. That’s why it’s a 24 hour service. Get everything done to 
keep people alive and comfortable, but not everything they maybe want. Meds and personal 
care done but maybe not the washing off the line. (SHI 33) 

Another comment highlights that much of the care is projected anticipation, and cannot necessarily 

confirm whether it has been missed care opportunity until after the fact: 

[If] she wets bed, [then] we should have taken to toilet sooner. (SHI 23) 

 Subtheme 7.2 The prompts reduce cognitive load for nurses/care workers, which reduces 
missed care 

A number of comments (more than seven) identified that ACE reduced the mental work of 

remembering to do things, and remembering to document things. This also contributed to reducing 

missed care. 
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Less things to remember at the end of the day because you have been doing it 
throughout the day. Otherwise at 3pm its like "oh crap, what happened at 0700?" 
Because we have finalised allocation on it, there is less left undone, because it is 
there the next day. Some days you can do 2 residents then document. Some days 
its bedlam if you’ve got a sick resident. Its go, go, go. But we never wait until 3 
anymore. You feel much better, I’m sure we forgot things before. (SHI 17) 

This process was more comfortable and reassuring for staff, who experience stress and sometimes 

distress related to missed care or the potential for missed care: 

I like it because we can update it very quickly, very detailed. Prompts me when I 
forget things. I am happy with the new system. Makes it easier to train people – 
[you] don’t forget to do things. (SHI 27) 

Residents were in awe of all the things nurses were keeping in mind, and recognised that ACE was 

sympathetic to the nursing work: 

It makes life easy for the nurses, those handheld computers. They've got them 
quite literally in the palm of their hands. They can write it down straight away. 
Their supervisors can keep tabs on what's happening … it's a memory jogger, I'd 
hate to think of all the things they're trying to keep track of. I think they're a good 
idea. (RHI31) 

There was a comment regarding some staff completing documentation during their morning tea 

break, however this was seen as a positive by staff as they were able to complete the task from their 

mental list, rather than need to remember to remember it later. 

If you’re on break, if you feel like you’re running behind you can do documenting 
on break. (SHI 44) 

This may need careful attention as the system develops, but was interpreted as a quick and easy 

solution to the build-up of cognitive load, and preferable to end of shift delays or missed 

documentation. 

5.6.3  Theme 8. Increased time spent by nurses and care workers with residents 
Multiple staff and residents commented on increased time spent in one-on-one time with residents. 

 Subtheme 8.1 Time released to spend time with residents 
Managers certainly felt that there was more time being spent with residents because of the new 

system: 

It gives us more time, if that makes sense, to be with the residents and discuss 
things with them and talk with them. (MFG 4) 

I can spend my time with other residents. (SFG 3) 

It decreases the chances of forgetting what they have 
already done for that resident. (SFG 2) 
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They [care workers] go and talk with the residents or sit and do something with 
them, which is just wonderful. (MFG 4) 

I have noticed a lot more staff sitting … with residents and actually engaging with 
them, than I ever used to, doing crosswords and stuff, and I’ve been seeing heaps 
– even the RNs, when they’ve got a bit of spare time, they’re sitting down with – 
stuff that I haven't seen for ages ... obviously given them a bit more time to be 
able to spend one-on-one with residents, which is good.  It’s nice to see. (MFG 1) 

This time spent with residents was not always directly one on one time, sometimes it meant 

spending time on associated activities considered important for resident wellbeing, such as reviews, 

assessments, environmental and safety care: 

It’s a good change from paper [work], easy to use, much quicker, easy to delete if 
I make a mistake.  Time wise I used to take 30 min per person, but now it takes 
me 10 minutes. That extra time means I can do reviews or assessment, and I can 
spend more time with them, can do updates of reviews on the other computer. 
(SHI 2) 

You can do more one on one with residents, hand massage, talk to them if they’re 
miserable. More time for globals [bedside cleaning], making sure their call bell 
works, wheels [on assistive devices] are good. (SHI 12) 

 Subtheme 8.2 The system enables more companionable multi-tasking  
Staff also spent more time with residents while multitasking, and this was a preferred kind of 

multitasking. Many staff spent time documenting into ACE on their phone, while sitting with 

residents in a companionable manner. This was important for resident safety, as well as an increased 

comfort for staff:  

It’s about the same amount of time to document, but I can do it with the resident.  

Sometimes resident wants to stand up even though they can’t, they will fall. 
That’s the main benefit, is the phones, they give me a phone, so now I can sit with 
the resident and do my notes, and keep them company and supervised and 
chatting and they are safer than if I was at the nursing desk. I like the resident 
view in smart care, some staff like seeing the schedule of tasks but I like to see the 
whole person. I use it to check things, while sitting in the common room, I can 
check the fortisip [nutrition supplement] amount someone has drunk. It helps me 
check things make sure nothing is forgotten. And I can give residents reassurance 
while I’m documenting. (SHI36) 

It’s not like paperwork where we'd have to go to nurses’ desk, find the folder. 
Now we can do it anywhere, anytime, it’s very convenient. We can do it sitting 

They can still spend time with residents and still tick off 
their activities at the same time, which I think definitely 
has improved the amount of time they spend with 
residents (SFG 2) 
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with someone. We can stay with the residents and make sure the ones that don’t 
get along don’t have an altercation, it’s much better. We have to show them 
[residents] what we are doing, sometimes they get concerned that we are 
tapping on our phone. They expect eye contact when we are with them, so we 
involve them in the phone entry so that they can feel engaged and then they are 
okay. (SHI 28) 

One staff member did find writing some content in open spaces to be inappropriate, but 

enjoyed having the flexibility to choose where they documented with the ACE handheld 

devices: 

If I get interrupted, visitors or residents … I can stay in the small lounge and finish 
my notes quickly on the phone.  (SHI 8) 

Everyone can see you writing, there’s no privacy. If a relative doesn’t expect what 
I’m writing about refusing things, sometimes I wrote about behaviours, to tell RN. 
Better when can write with more privacy. (SHI 8) 

I have a phone but prefer to do it on the PC. You can think a bit straighter in the 
nurse office. I still keep the door open, they will come in … I suppose I can 
concentrate a little bit better (SHI 22) 

Staff also indicated that having multiple options – tablets, and desk, and wall PCs, meant that they 

could tailor the hardware to suit the content he needed to document. 

Most residents did not find the multi-tasking problematic, once they understood what was occurring 

on the ACE phones. 

The interaction is still the same. Technology doesn’t impact the care. (RHI 20) 

Have seen the nurses use the system in my room at times it is distracting. (RHI 21) 

The staff sit in front of me and fill in the information on the phone, I don’t mind it, 
I think it’s good. (RHI 20) 

5.7 Implementation Process Framework 
This section was coded according to issues raised during the implementation process, which were 

grouped into three themes: teething problems experienced during implementation but which 

appeared to be resolved, specific suggestions for future aspects of rollout (which may already have 

been addressed by the time this report is finalised); and successful aspects of implementation. These 

were particularly in relation to the satisfaction with the co-design process between Jindalee and 

Humanetix; and the satisfaction with the quality of care at Jindalee itself. These warrant display as 

they are clearly considered important aspects of successful care by staff and residents.   

5.7.1 Theme 9. Key components of successful implementation 
There were several aspects that staff described as being part of the success of the implementation. 

The contributions of staff to the process and design were often commented on, as was the high quality 

of care generally. 

 Subtheme 9.1 Codesign 
The sense that the system was developed for and with the staff rather than on them was clearly 

important to acceptance of ACE: 
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ACE is developed to meet needs of our residents and staff. It is being built to suit 
our needs and we do not have to change the work culture to fit the need of 
software. (SS 2) 

All the AINs [care workers] have been working so that they do not have to change 
according to the system. Instead actually the system is being built to their benefit 
or how they are or how they work. So it's been built on that, which is really good 
(SFG 2) 

The co-design was seen as key to the success of the implementation, in that it was a shared project 

with shared goals, focussed on staff workflow as well as resident needs. This created a feeling of 

ownership: 

The process of co-design required communication, trust, experimentation and responsiveness: 

CWGs are great, we can weed out the problems. We've suggested so many things 
over the year, and I can't remember what we've suggested and what we've 
decided, I can't remember for sure. They bring suggestions back to us, quite a few 
suggestions from staff we decide it wouldn't work, not a good idea. At CWGs we 
bring things up we've suggested before, the more repeats we do indicate it's a 
good or needed idea. Each improvement is like "Ah gee that's good!". (SHI 15) 

I think it’s gone beyond what I expected it to.  I think it’s been really good.  I like 
the way the Humanetix are good to work with, and how they are so 
understanding and forgiving. So on week we’ll say, oh, can you change that?  And 
the next week we’ll say, oh, no, we want it like this.  Well you had it like that last 
week.  But – okay, we’ll change it back. (SFG 4) 

It is still being built and the feed back provided are being dealt with. ACE is 
improving with every stage. (SS 2) 

ACE is really handy and very easy to work on. There are many features that are 
under development. I think when it will be ready, ACE will be one of the very 
smart decision made by Jindalee group. (SS 2) 

The below perspectives from Humanetix echoed the Jindalee staff sentiments above: 

We invested very heavily in and engaging with the staff of the facility and 
building the relationship with them so we had an extensive change management 
strategy from the very beginning. (HFG 1) 

I actually see that as also a positive because people want improvements in the 
system and the stakeholder group is just growing now. (HFG 2) 

The process was necessarily exploratory, in that Humanetix had to draw out information about 

common care processes to create digitizable steps: 

I feel really proud that we are participating. Everyone is 
participating in building the software (SFG 2) 
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If you said to them, “What are you doing now?” it was something that they had 
effectively by intuition, and we were taking out of their intuition and putting it 
into a formal process. (HFG 1) 

This shared process of system development meant that ideas that were creative solutions to care 

issues could be created, that were satisfying for everyone contributing and likely to increase resident 

care quality: 

We had a care schedule, but then we kind of expanded the resident summary to 
become its own new tab which was the care plan for that resident and I think that 
[Life Story tab] was something that directly came out of this project. (HFG 2)  

everything that is added value and has to add value in the sense that everybody 
who is in the working group has to be able to relate to it. (HFG 3) 

There were elements raised of the complex environment that technology development takes place in, 

related to attitudes towards ‘digital advancement’ as well as balancing usability and function, not just 

at one site but more broadly: 

The attitude towards electronic medical records is broadly in the industry very 
negative and so we have that as an initial hurdle to overcome. (HFG 1) 

We actually [want to] provide a system that balances the need for usability so 
that people will want to use it, and that is crucial to success. (HFG 2) 

Being a commercial company … we need to make sure that we have a solution, 
not just for Jindalee but for the general market, and the general market 
sometimes has requirements that Jindalee doesn’t have, so that flows into there 
as well. (HFG 5) 

All the above elements were strong considerations for the success of the implementation. 

 Subtheme 9.2 Feedback specific to Jindalee 
There were comments that highlighted general satisfaction with Jindalee by residents and relatives, 

with the implication that this healthy environment was a strong contributor to the successful 

implementation of the ACE system. Many of these responses were in relation to the open-ended 

question after the NPS question ‘would you recommend this facility to family and friends’ (see Chapter 

4): 

When I need anything they are always quick to assist me. (RHI 21) 

Would recommend as the best place for family and friends to live. Every wish you have will 
be answered and you will be treated with respect. Your diet and requests are very well 
looked after. Living standard is comfortable. (RHI 17) 

Very happy with care that is being provided. (RHI 15) 

100% recommend to family and friends – one of the best 
[aged care homes]. (RHI 28) 
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Very pleased with Jindalee staff, much better than any other nursing home I have stepped 
foot in. (RHI 14) 

We are happy here being looked after well. Nursing staff are like good friends not staff. We 
are very independent; we like to stay. (RHI 5) 

I’m pretty happy with what I get. (RHI 13) 

Some residents and relatives highlighted that the quality of care could be perceived by the level of 

health and longevity of residents at Jindalee: 

The staff are good, like part of the family. They know everything about me, what I want. Just 
got to live day to day, they handle that very well. I think they do very well. My quality of life is 
better since coming in here. I was going downhill, not leaving the house much. Now I 
socialise more, better company, my diabetes is better looked after, it’s good. They’re good to 
me here. (RHI 2) 

Lived long time indicative how well they are cared … Staff so polite- caring, always nice and 
clean, feel mum is really safe; that’s the best thing, really critical. (RHI 7) 

Staff also gave feedback about the high quality of Jindalee: 

3-5% missed care. I can see the nurses and AIN [care workers] here can take good care and 
do everything on time so it’s better. (SHI 38) 

RNs really good, calm and friendly, I feel like home here. Some staff are bossy. (SHI 45) 

They are really good here they try really hard they will take everyone here that others won’t 
take: Severe behaviours, smokers, people with drug and alcohol, weed, homeless. I love it. If 
I’m dying this is where I want to come. The care is good. They have the longest retaining staff 
in the whole of Canberra (SHI10) 

Staffing numbers were perceived to be higher than other aged care homes: 

Here they have more staff so that’s why they are getting good quality care. Compared to 
what I’ve heard from friends that work in other places there are more staff here and less 
workload for each staff member. (SHI 2) 

I’m really impressed with how they’ve treated me, they’re really friendly and taken the time. 
They are caring. There’s not a lot missed here … a lot of places are under the pump, ‘Go, go, 
go’, but here is more relaxed. The staffing to resident ratio is really good. You do have time to 
do a lot of things, extra things, like going through the cupboards and tidy up the coat 
hangers, to do those little things that get missed. Usually you don’t get to tidy up lounge 
rooms and things like that. I actually really like working here. (SHI 16) 

The best place to work, they have a lot of staffing in my 
experience, they always have staff to have your back, 
the care is really good, and neat and tidy. The staff are 
very inclusive, sometimes as casual you don’t feel that, 
but here they take the time to explain my jobs. (SHI 26) 
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Some comments were specific to efforts made by staff, and highlighted that staffing was an issue, 

even in this highest quality facility: 

All care was provided but it is due to the extra effort put in by staff, more resources are 
needed so that it is sustainable. (RHI 33) 

Managers were perceived to be caring and effective: 

The staff and management are really good. Lots of TLC [for staff]. (SHI 1) 

Management staff are great try really hard to fix things. (SHI 6) 

Returning to resident feedback, there were comments about food specifically: 

Breakfast can be a bit late or early … [because] Residents in other rooms might need more 
care.  This is the best one in Canberra. (RHI 24) 

The care and teaching and everything is excellent. I have dietary problems and the kitchen 
come and talked to me and helped me. (RHI 4) 

Things to improve - the food- not always suited to diabetic. Meat not always soft enough for 
aged. Packaged food … the food ... don’t believe huge choice of extras. Bit of a con. (RHI 7) 

There were some concerns by visitors about infection control, specific to the COVID-19 situation at 

the time: 

It has very helpful staff and very poor infection control. They’re not wearing masks, not 
having temperature measured when they clock on. Infection risk occurs at the reception 
desk, there’s a lot of people. (RHI 16) 

When the relative was informed that the temperature for staff was done in the tea room rather than 

at the front desk (like it was for visitors), his ranking of missed care went from 20 to 10. This shows 

that initial perceptions of indicators such as missed care can be highly subjective and that the 

feedback should be considered collectively, rather than specific issues of concern to an individual 

resident. 

Other concerns raised were access to medical care or authorisation: 

A lot of it is not the, missing care- but in last 24 hours major medical thing, getting into 
doctor, things need to be authorised by doctor. Unavoidable. Not from lack of expertise you 
just have to do some things before others. As soon as antibiotics ordered they were 
administered. The process changes over 5 years. The benefit of the program, when things 
change there’s actually a system and protocol in place. (RHI 7) 

There were also comments regarding whether they would recommend the facility based on the 

physical or pricing aspects: 

We have a particularly good nursing teacher here that 
trains all the nurses well so they come out smart and 
behaving as they should. They remember all the little 
advice things that she taught them. (RHI 3) 
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It’s a pretty good facility. I like F wing more than B wing for residents, but that’s a price thing. 
Just little things missed like towels lets in bathrooms. Nothing major. (SHI 39) 

Because some people would want separate rooms. (SHI 20) 

A big chunk is because of the 4 bed rooms and the poor layout of D wing. There’s no pan 
room, 500k they pay to live here and they can’t make a cup of tea for themselves. Most 
people don’t want to share a room … There’s choice now. Poor people on the pension can 
find a facility can find a single room elsewhere. AB and C are mutton dressed up as lamb. (SHI 
3) 

Residents also highlighted that the physical environment may affect their perception of the quality 

of care they received: 

It might be the lovely room I have. (RHI 11) 

Overall, there was a high percentage of minimal missed care ranked by participants, but the below 

example highlights the dependency and what that 1% can mean for their experience, and that this is 

from a resident who is able to advocate for his care and reinforce his preferred care requirements 

with each new staff member: 

There’s some [RACH] I wouldn’t send my dog to. [I’d say] 1% missed care [here]. I have to 
honestly say. But it’s because I’m a strong manager, I don’t tolerate missed care. I’ve 
managed my disability for 59 years, I know what works and what I like, and I understand 
people’s capabilities. There’s an unwritten law around me, if you don’t know what to do, ask 
me and I’ll tell you. For a long while I was keeping records of incidents, for about 6 months, 
there were some real nasties that did happen. If the bell is not within cooee then I can’t make 
contact, the doors closed at night. I know someone’s going to be back in 3 hours … that really 
gets to you at times. And they wonder why you’ve got a full head of steam and you let loose, 
because you feel very vulnerable. There are many times, I’ve spent upwards of 3 hours yelling 
out, and no one’s walked through the door. Sometimes someone’s walked through the 
corridor and happens to hear me … I’ve given up recording it, I’ve lowered my own standards 
… if I don’t make it right it’s not going to happen. (RHI 19) 

One resident did highlight the need for enriched activities for younger age groups: 

For people that have dementia it’s okay. But for people that don’t it’s not very resident 
focused. Some staff don’t knock before coming into my room, realising this is my personal 
space. More activities that are not just for really old people. (RHI 8) 

The richness of these comments particularly highlights the complexity in meeting all needs and 

preferences across a large section of population and are mitigated by the many positive comments 

noted above. 

5.7.2 Theme 10. Teething problems 
A range of comments were related to issues that arose as part of step-by-step implementation. Staff 

had different experiences through different stages of the project, and sometimes found the 

memorable ones from a few weeks or months beforehand, while they were still learning the new 

system. 
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 Subtheme 10.1 Refining the scheduling issues 
Not all comments were unequivocally positive, and perhaps the most common niggle related to 

repetition in the system, which was likely to do with a scheduling change in management decisions in 

Stage 5 which needed actioning by nurses to remove the duplication after the update: 

Sometimes we complete something and it doesn’t go away. A bit repetitive, e.g. 
toileting and showering at 7am but showering also includes toileting. (SHI39) 

It’s time consuming when we are doing it twice, it’s already there. If it’s already 
attended, 3 or 4 times it comes, even though it’s recording. That happens on all 
wings, f wing is better. The unnecessary thing happens on A wing and c wing. (SHI 
18) 

It’s a new app, in other sites I have used different systems. There are a lot of 
things we have to do twice. If you are doing personal hygiene, you’ve got shower, 
hair, toothbrush, hearing aids. It includes everything, and then you get the same 
things again another time, everything is again it comes, clean dentures, why I 
don’t understand. (SHI20) 

It was alluded to that these kinds of scheduling teething issues had been resolved on the wings that 

had been implemented for longer: 

It’s time consuming when we are doing it twice, it’s already there. If it’s already 
attended, 3 or 4 times it comes, even though it’s recording. That happens on all 
wings, f wing is better. The unnecessary thing happens on A wing and c wing. (SHI 
18) 

These occasions were rare, and also indicated that staff had become accustomed to the satisfaction 

of having ticked things off their list: 

ACE is good, the only thing I don’t like - you can click things 5 times but it then 
appears 5 times and then the RN has to fix it (very rare). I like it when my SC is 
clean. Sometimes there’s things on my list and I’m like [but] 'I did it'! (SHI 43) 

There were occasion comments regarding set up, but these are once of data entries that had mostly 

resolved since the interim data collection: 

Setting up a new wing when we progressed to different wings has a bit of a 
challenge because we have to upload all the information from paper to the 
system. (SFG 2) 

There were a few examples that may need to have altered scheduling for more appropriate timing: 

Odd timing for things - shower at 8am and breakfast at 8:30am. (SHI16) 

G wing should really be 8.30 for breakfast because the trolley gets to us last. It’s 
ok to change but we always have to change it. (SH36) 

Staff also described some issues that had been resolved through co-design, or through the upskilling 

of the nursing staff that needed to determine the scheduling of tasks or turning them off for palliative 

or hospital care changes: 
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So it looked like the person had syringe driver placed in one place for 10 days, 
which is really legally a big problem if we get a coroner case. That made us 
realise, what's wrong with this system? It's terrible. We can't use it anymore. So 
we had to go back. We had to chat with them. (SFG 2) 

Probably half of my stuff was missed because I was on a day off. Wound care not 
documented on ace (whether it was done or not I don’t know). RNs should do the 
dressings, about 10, a couple were done, but not many. Don’t know if they did it 
and didn’t sign it or just didn’t do it, I don’t know. (SHI 29) 

One patient has a chart every 1 hour, because they left the facility one time. So I know 
before lunch she was in dining hall. But now if they are undone tasks I enter them all now. 
Another resident goes to dialysis 3 times a week, but all the care is still scheduled. (SHI 8) 

Staff seemed to recognise this was part of the process of co-design: 

We have been through a few hurdles. (SFG 2) 

 Subtheme 10.2 Access to on-the-job training 
Staff did report issues related to on-the-job training, which commenced after a one-year period of 

Humanetix providing training to all staff. This highlights that turnover of staff does impact on training 

needs. 

Training was a long time ago, only had one training session. (SHI9) 

But it's getting there and people are getting trained (SFG 2) 

Only experts are [Jane and Padma]! (SHI 13) 

[Jane’s] always busy, busy, busy, can’t get training. 2 or 3 months. Waiting for the 
assessment (SHI 24) 

The time pressure on training did illuminate the fact that the system was easy enough to learn 

without training. This was also highlighted by the fact that the training was often used for 

completion of the assessment to maintain quality control of habits of data entry: 

I use it every day since they started F wing. Formal training hasn’t happened, Jane is very 
busy, I’ve learned from CNC and my colleagues, it’s easy, I know most things. (SHI 28)  

I got my log in 2 weeks ago I feel confident using it. (SHI 38) 

The issue of timely training had an impact on the later area rollouts, and staff who did not have log 

ins needed other staff to do the data entry for them: 

I’m doing notes for g wing [after night duty had ended] because none of the staff were 
trained, one permanent part time but new, 1 month, and one agency. It’s annoying, and 
slow because of that. Otherwise it is ok to use. (SHI 38) 

We still have a portion of staff who are not trained at all and we have one wing which is 
actually not live at all in the system. They're still on paper. (SFG 2) 

These quotes highlighted that while some of these issues did resolve with time and completion of roll 

out, there are pressure points that may become an issue depending on turnover of staff. There is a 

tension between having one staff member to manage quality of training and therefore consistency in 

how staff use the system, but this can become a bottleneck if there are not multiple persons available 



 

  

97 

 

to provide the training and log in details. This may increase pressure on key staff if not managed early 

enough: 

Jindalee needs to train more staff - some cannot log in, I have to do them all ... I have to sit 
and enter and not do care. Jindalee needs to train more, [Jane] knows, but [she’s] busy. (SHI 
43) 

Only problem is not all staff are trained. RNs responsibility to ensure everything is done in the 
system even there is no ACE competent staff on. Extra load and extra jobs for us. (SHI 21) 

 Subtheme 10.3 Frustration at learning, slow speed or glitches 
Not surprisingly there were comments about problems in learning to use the software:  

If I haven’t looked at the picture, sometimes I started typing information for one 
resident into the wrong resident’s file, and then realised, oh, I’m in the wrong 
person. So, I then have to go back. (SFG 1) 

There were some comments about speed of the system, though this appeared to resolve after one 

of the stages. 

Sometimes it's very slow.  And I'm not very patient, but that’s my fault, not the system’s, but 
there's days where it's a lot slower. (SFG 3) 

It depends too, on how many residents you're trying to load.  So if I’ve got the whole end of 
my building trying to load, it takes a bit longer than it does if I just want to look at a few 
residents. (SFG 7) 

Slow internet - phones quicker but computers are slow. Sometimes have to refresh the page 
because it’s doesn’t update. It’s simple - quick to document and easy to check what others 
have done. Can read easy, clear notes. (SHI 15) 

Bugs - clicking activities but they wouldn’t show as 'done'. The stockings were doubled up, 
now okay, hasn’t happened for 2 weeks or so. (SHI 26) 

These comments, when able to clarify with staff, did appear to be from older weeks after a resolution 

had been put into place. So, these comments highlight that this could be a concern for older buildings 

with poor internet connectivity in future roll-outs, and that staff value speed very highly for effective 

working.  

There was the occasional comment about unspecified glitches: 

Only thing that drives me nuts, 1 month ago I wrote lots for the day and it logged me out and 
I lost everything. I swore a lot. (SHI 44) 

Every now and then it plays up. (SHI 26) 

I like it, but it has its issues. We regularly have to refresh as it freezes. (SHI39) 

It used to be slow, now it’s fine. (SHI 28) 
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5.7.3 Theme 11. Specific suggestions  
Staff, and some residents, made specific suggestions in relation to the program that warrant 

consideration. It should be highlighted that many of these suggestions may have already been 

considered by the Clinical Working Group and decisions made by Jindalee or JVS. Some of the 

suggestions may have been decided against, or have specific strategies in place, but all are provided 

here as the research provides a voice for all participants.  

 Subtheme 11.1 Lack of access by casuals or external staff can increase missed care 
The most commonly made suggestion for the future is related to access by agency and external staff, 

an issue that was considered out-of-scope for the project. However, the lack of access to the system 

was often raised. Some comments indicated missed care related to agency staff. From the casual care 

worker perspective: 

It’s frustrating when you can’t access it. Other agency places you get an agency log in. The 
log in would be written on a sheet near the computers. We didn’t get training ... in those 5 
facilities there were 3 programs, lee care, e-case, and another one. Here I write it on a 
notepad, and then give it to a career later. I’m new here, for a week, so they tell me a bit 
about them , mobility, continence aid, the rest is common sense, I document showered, hair 
wash, if I see any skin things I’ll go straight to the RN because I don’t know what’s handed 
over. The bowels, size, consistency. I hand it to them and I assume they enter it. That could 
really come back to bite me in the bum. Or if there’s an incident I have to find whose one to 
log and incident report. It’s really frustrating … There was a lady downstairs that was deaf 
and I didn’t even know! She had to tell me, and then I knew to speak to her front on. (SHI 5) 

Other places in Canberra Aged care give an SMS alert of ID and password for our 
agency so if we write progress notes we would say NNA [National Nursing Agency] 
and then we write our name. We still need to do our own document here at 
Jindalee, l write on paper and give to permanent staff. Can’t find information, you 
get told. Sometimes you get told. (SHI 37) 

Accessing behaviour charts and progress notes helps to know how to avoid getting hit, how 
to deal with residents. “If he gets aggressive just walk back [out of his room]” isn’t enough 
information. Unfortunately, being agency you get used to it. (SHI 18) 

Some issues, such as the position of a blanket or kind of fruit in a fruit salad, may not seem sufficiently 

clinically significant to warrant documentation, but as the below staff member highlights, can make a 

big difference to the efficiency, quality, and satisfaction of care encounters for an entire day. This is 

true for any staff member but particularly for agency, who have not had a chance to get to know 

resident preferences and the level of their impact for each individual: 

The agency staff we have to tell them, when to shower a resident and how, and what they 
like and don’t like. We know! The permanent staff we know already but the agency don’t. So 
we tell them, because they don’t have access to ACE. Like these fruit bowls, I know what 
resident like and don’t like. If you put watermelon in Wanda’s bowl she won’t eat it, it’s 
wasted, but if you give extra to Peter he will eat it. It’s not an allergy, just a preference. A few 
residents have particular style, and it will make them cry if you don’t do it right. Like they will 
get really sad actually. Like put her pillows a particular way when you make the bed, the 
orange rug, needs to be folded slim at the end of the bed. She expects it done without being 
told. She will speak rudely to the agency staff if they don’t know and they will feel bad, I try 
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to look after them. She will interrogate their qualifications! If you do what she likes then the 
whole shift is good. One small thing can become a big problem for the day! (SHI36) 

This was reinforced by the resident perspective: 

Last night there wasn’t as many nurses working so more care was missed than usual.  [for 
example] Usually [he] goes to sleep at 10pm - last night went to sleep at 10:40pm.  Usually 
the care missed is only around 10%, last night was definitely different that usually. (RHI 11) 

And also from the permanent staff perspective: 

Sometimes because new staff or agency, can’t make them aware, they don’t know the ACE 
system. We use agency a lot. Only 2 of us know ACE so we do all the documentation [today]. 
[There are] 4 agency staff today. (SHI 6) 

Other health professionals also had issues related to access: 

Today was the first time he had used ACE, as part of a general round checking on my 
patients. It was different to other systems I use at other facilities so a bit frustrating to need 
to learn one more. And remember a new password. Paper is always easier from his 
perspective because it doesn’t rely on finding a nurse. “You can never find a nurse”. With 
paper folders I can go to the cupboard and find the notes and read what has been happening 
and then write notes. Now in F wing I can only read my own notes (as the nurses aren’t 
writing in it) so I don’t have access to updated information. (SHI 9) 

Staff raised concerns about the integrity of data entry when the work arounds for casuals not having 

access were used. Commonly this meant writing on scraps of paper, or using someone else’s log in, or 

one person doing documentation while the other person did the work. Staff outlined risks associated 

with each of those workarounds: 

As casual access so I depend on the other staff. It is a bit hard. Like bed making, they can 
mark it off, so they will have to go and look it up for me and sign it off. I tell them and they 
sign it off for me. It’s kinda slowing the process, if I have access I can check what else needs 
to be done and what else I can do. It can affect resident care. If it’s due, they could miss the 
care, when it’s too busy, it can affect the care. I only had access in one other RACF place, for 
many I don’t have a log in, I have to write it down on a scrap of paper, and they rewrite it 
into the notes. It can go missing! And accuracy might be a problem if they don’t write mine 
properly. (SHI 54) 

Most staff haven’t got their training and then one staff ends up sitting and doing the ACE 
while the other ones do the work. (SHI 57) 

I’m casual but I have log in, I’m here 3-4 days a week. If no one has login they do it from my 
log in. I think people are getting more log ons. (SHI 28) 

Some casual staff indicated that they did not need or want access:  

I can’t get access to it. If I need anything, I ask staff. I don’t need it, I know the residents 
already. Years and years of nursing. I come regularly, I was here last night but it’s been a 
while, about 6 months. They’re long term residents, not a lot changes in how to care for a 
human being, you don’t do much rely on the paperwork as you do your observations. But it’s 
got to be jotted down and handed over. I record brief notes in the DONS book. If I need to get 
into the resident notes I get someone to log in for me … examples ... usually patients that I 
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don’t know, patients that have increased concerning conditions, great changes ... like 
requiring hospitalisation or returning, what happened, what’s changed, what am I worried 
about, what do I need to be aware of, changes to medications, diet, mobility, ongoing 
diagnostics they need, sometimes well enough to return but still need semi acute care. (SHI 
23) 

This was perhaps echoed by a permanent staff member who also felt that some staff would not 

check instructions anyway: 

I use the diary to communicate with agency staff. They call me bossy "read the DDONs book 
before handover". ACE would make no difference, they don’t check anyway – I have to tell 
them to check. (SHI 43) 

The computer doesn’t change that, often they don’t have a log in, and even if they do, if they 
don’t have common sense then I still have to check on them. (SHI31) 

This was contrary to most perceptions, which indicated that communication was easier with ACE as 

instructions could be provided without worrying about tone of voice or the right moment to 

communicate it.  

Despite not having access, some casual staff still indicated ACE had favourable aspects: 

ACE compared to others I’ve used, seems to be easy to follow, looking at what you want. (SHI 
23) 

The issue of access was particularly raised by permanent staff, who indicated that the system was 

very useful for new people: 

The system is very informative for new people - they are less likely to miss everything in 
there, not like the old folders. (SHI31) 

Jindalee CWG staff did indicate the choice not to give casuals access was to do with permissions and 

training. In the current set up, it is relatively easy to accidentally unscheduled care items, permanently, 

and without any notification of nurse or manager, and without a documentation trail to indicate when 

the un-scheduling had occurred. In Stage 7, this would be rectified, but until that point there was a 

risk of complete alteration of a resident’s care plan without management notification. This risk was 

deemed more substantial than the risks of work-around documentation by intermittent casuals. 

Casuals who frequented Jindalee often were able to be trained (so that un-scheduling would not 

occur) and given access. 

 Subtheme 11.2 Interconnectivity with other forms of information technology 

External staff highlighted the potential to integrate with other systems to make their work across 

sites more efficient: 

I’ve been using the system since I started. I like it but my main gripe is that as an 
outsider I can’t email myself my notes. That would mean I don’t have to write it 
twice. It would help me to access to the whole thing while I’m here. I have to do 
notes [again when I return to home office]. In all other places I can email myself but 
not Jindalee. (SHI 8) 

Does not appear to have interoperability with other systems. (SS 12) 
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ACE is designed for integration through modern APIs (application programming interface), however 

management took a decision not to integrate with other systems for the time being, other than for 

identity management (as the Facility was running Active Directory database of staff). 

External staff were interested in how to retrieve data from the system, which may be resolved by a 

search function for progress notes or other solutions:  

No ability to code data that I can see.  Means data extraction becomes difficult. (SS 12) 

Another element was the interaction between the care system and others documentation systems. 

For some this was a negative, others could see the potential of the system for future needs:   

As a contractor doing massages I still need to use the pain abbey score for ACFI 
purposes. So I only use ACE for the progress notes. (SHI 2) 

It would just be good if you could do bingo and then there would be a list of all 
the residents where you could just tick them all of instead of having to go into 
each resident. (SFG 1) 

Do all the doctors have access to it. I take it that it’s not sent to the regulators, 
but some of the information could be. I’m not easily enthused but I think that’s 
fantastic! (RH 13) 

This interoperability with other forms, or altered visibility of data contained within the system, was 

explored by participants: 

The only other thing I can think off the top of my head that we might want that 
we haven’t asked for, is the ability to add our own form.  And the only example I 
can think of is recently, one of our RNs has bought in a new behaviour chart, 
which is really simple for the nurses to use. (SFG 4) 

The only thing I think we could do better is to allocate tasks, see by delegation, eg 
all the activities come when anyone opens it. I would like to filter activities by RN 
for example. Trax system you can filter by role. Otherwise I everything due at 
once, even if I only want to look at my tasks. (SHI 28) 

It doesn’t give you the tasks for all day. When I start my shift I want to see it all at 
once. Trax would show you what’s due for every shift for 24hours. With ace I only 
find out a few hours before it’s due. I’d like an overview. If they need 8pm blood 
pressure I’d like to know when I start at 3pm. (SHI 28) 

 Subtheme 11.3 Other suggestions 
Staff are looking forward to upcoming updates, such as a wing summary: 

There are things I know they want that I know are coming in next stage. Like opening bowel 
in 3 days now creates alert, it stays in resident page, atm you have to go into each summary. 
But stage 6 that will come in a wing summary, all in one list. The AINs [care workers] are 
asking for that. (SHI32) 

Staff recommended alterations to repositioning to improve skin integrity care: 

Reposition there isn’t a sitting position, there should be a click, backside, left side, 
right side, sitting. My previous workplace had sitting too. (SHI21) 
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Permanent staff raised the need for a palliative care module application that can be quickly applied 

to alter all care schedules to a template for palliative care:  

Yesterday I had a resident that was deteriorating, and so I spent 2 hours updating his care 
schedule. This is important so that AINs [care workers] aren’t doing care that isn’t 
appropriate, like feeding meals or other interventions when they are unconscious. Also they 
might sign it even if they aren’t doing it and then if there’s a coroners it would look very bad, 
be a disaster, doing non-pall care once the family had decided to go palliative. Also they need 
to provide mouth and pressure care, they might be walking one day but the next they are 
unconscious and have different needs. The patient then died an hour later … (him dying in 
four hours is very uncommon, it was probably a stroke, cerebral event). So it would be good 
to have a pall care schedule that I could rapidly update and make the care aligned quickly 
with a deteriorating residents needs. The pre are times when someone begins in palliative 
care but then they improve, so we need to be able to inactivate the palliative care and 
reverse the care back to what is was before palliation. One resident we thought wouldn’t last 
more than a week, but a month later she is still with us. Her eating and drinking has 
improved now but not her mobility. Prefill probably can’t fix that. There could be 
active/inactive button for palliative care, like in ‘areas of care’ that’s my thinking that green 
button, we could turn it off and on for ‘end of like’. That’s 12 clicks for 12 care plans. The less 
clicks the better! (We wanted one click, but 12 clicks is better than 15 forms). (SHI32) 

Different styles of notifications were suggested: 

I would like the phone to interrupt, to notify me, of the really important things like that. Not 
diet record, not what they had for lunch. (SHI 6) 

I would like a notification of important things, like for those that walk away get 2 hourly 
dings like a phone. Another resident has a pressure ulcer, wish we had notifications. BGLs I 
would like to get an alarm. If they’ve had high blood pressure, please watch. Absconding is 
big one. Sometimes we are so engaged in our work! (SHI 6) 

There should be more notifications - just click and do it. But we have to go through the menu, 
so I have to do all the care and then go homepage; care schedule … Taking off glasses, clean 
the glasses, skin check, putting on cream, reposition….[there’s] too much in every setting, 
need to decrease all the clicks. (SHI 57) 

The ability to draw on a body image would be useful: 

It’s very important, if they have a [wound] sinus or whatever. In paper you can draw, [so 
maybe] with the mouse, you can make a circle on the photo [of the body]. This will be 
fantastic. You can point out where on the body. The front, and the back, the head. Should be 
the whole body with clear anatomy, that you can expand. Photos of wound is good but need 
to know which leg it is. (SHI 4) 

The only I want to know, I want to be able to do the drawing in the notes, so they can see the 
instructions for the dressing. And for the government to see that too. It’s very important, if 
they have a sinus or whatever. In [other systems] you can draw, with the mouse, you can 
make a circle on the photo. This will be fantastic. You can point out where on the body. The 
front, and the back, the head. Should be the whole body with clear anatomy. Can expand. 
Photos of wound is good but need to know which leg it is. (SHI 4) 
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I wonder about photos - wounds are great, but can RNs use their ACE phones to take a photo 
of a resident who might have changed, eg come back emaciated from hospital after 3 
weeks? ... [That] would be great! (SHI 13) 

Access to swing PCs didn’t come up very much, but when it did, there were comments about the 

positioning: 

But I use the swing pc [right now] to get used to it. It’s quite different. You can see more than 
phone but not as much as [desktop] pc. The swing pc is very fast. The fastest! But the 
standing, you get sore. Maybe we need stools. I was going to do notes today on swing pc but 
there are so many tasks undone, I need to sit down. [Stood and entered for 8 minutes, found 
a stool, then sat and documented for 8 minutes]. (SHI 8) 

I’m 54 I’m 5 foot 9, they are too low for me, I might be entering for 10 minutes after lunch for 
a few people at once, we’ve got 6 to 8 residents per staff member, and it hurts my back, I’m 
too old for this! It’s too high if I sit down in a chair. So I tend to use the phone instead. I’ve 
got my own phone, so I trialled it because they asked. If it was at shorter people’s height it 
would be too low for short people The PCs are too slow, log onto. The walls are fast it’s great. 
If they were height adjustable would be fine. Seems ok for them. (SHI 14) 

Usually I use a pc or my phone. The walls are good for coming out of a room to tick off 
scheduled things. (SHI 24) 

It should be noted that Swing PCs are not intended for seated access – they are intended for 

standing access only, as stools could create a risk to resident movement.  However, if staff are using 

it for an extended period, an alternative approach may be needed. 

A resident suggested staff would be able to spend less times on their phones if ACE incorporated 

voice activation in their software: 

Unless they could get voice activation there’s no way around that [time spent on 
phones]. I think the amount of time would be on par with what it was before, 
when they wrote notes. (RHI 22) 

Residents have specific requests: 

Can an individual resident get to see information about themselves? [It would be] 
good because [then] I can have a good organisation of care. (RHI 22) 

Health and leisure staff have specific requests: 

Would like H&L activities to be worded differently. Eg 'music therapy', I would like 
it to be 'move and groove'. Which is more multicultural and person focused. Can 
define which technology it is (can justify it too, because it's expensive), and is 
more specific for accreditation. We need to have paperwork to back it up, 
especially for those who don't join in activities. Particularly for those residents 
who are multicultural and/or self-isolating. That's where I'd like to actually have a 
category, I want more detail for progress notes. 'Music Therapy' is meant to only 
be by a qualified therapist, eg [Mariah] on Saturdays… (SHI 18) 

This level of specification may become problematic over time; however it was this level of 

contribution and codesign with staff that staff valued. 
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This software hasn't been completed yet, so there are many things we still need 
fixed and once everything is done, I'm very hopeful it will be a lot better than it is 
now. (SFG 2) 

5.8 Conclusion to section 

Overall, the qualitative data highlights the experiences of the Jindalee care staff team, the residents, 

family members and the Humanetix team. The data has captured the essence of the experiences of 

care management and delivery using the ACE system, being cared for and the process of developing 

and implementing the system. The quotations from the participants provide authenticity to the study 

evaluation by giving voice to those using the system as well as to the residents and their visitors.  The 

analysis of the qualitative data presented above were analysed within the Evaluation Framework using 

the three key criteria: acceptability, efficiency and quality to thematically analyse the participant 

contributions. 

The qualitative findings support the aims of the project, with a high level of acceptability present in 

the qualitative feedback.  In particular significant number of the participants commenting on their 

experience of the time saving nature of the ACE system once they had become familiar.  

Efficiency was also improved through using ACE, with reduced time spent retrieving information and 

documenting care, as well as the timeliness of documentation, ACE allowing for much more 

contemporaneous documentation than the previous paper-based system. Furthermore, the data 

supports the notion that the system helps to improve satisfaction of staff with care delivery, as the 

participants found it easy to plan care and identify any care that had been missed. 

Quality of care was an important aim for staff, residents and Humanetix, with the data supporting that 

the ACE system allows for care scheduling that was individualised to the residents’ needs, with 

reminders ensuring care is not missed. Data from the relatives also supported that the quality of care 

was seen to have been improved, perhaps by the reassurance of activities being scheduled to their 

loved one’s preferences. The data also highlighted the clear commitment to quality from the Jindalee 

team and the Humanetix team who were focussed on ensuring the ACE system supported the care 

needs of the residents, with improvements to the system negotiated and implemented.  

The quality of the implementation process was a clear theme that was not previously identified in the 

Evaluation Framework.  The data was rich in discussions from both Jindalee staff and the Humanetix 

team with the codesign process between Jindalee and Humanetix and the collegial relationships 

having been particularly appreciated. Issues that arose for the users of the system appeared to be 

resolved in a timely way with specific suggestions for future aspects of rollout being taken on board. 

This positive working relationship between the developers and users has significantly contributed to 

the overall achievement of the project aims.  

6 Discussion and recommendations 
This two-year project provided an independent evaluation of Humanetix ACE deployment in Jindalee 

Aged Care Residence, ACT. The research team used a three-stage participatory action research design 

involving concurrent mixed methods data collection to understand that staff and residents found ACE 

to be acceptable, and that it positively impacted efficiency and quality of care at Jindalee.   

The success of the implementation highlighted the perceived strength of quality care and 

management oversight by Jindalee, with a sensitive approach to individualised care. The manner of 

co-design, whereby staff felt proud of what they had achieved, and were genuinely motivated by 
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improvements they could make themselves with the system, was a particularly strong asset to the ACE 

system. This co-design is continually recommended in the literature (for example, (60, 80, 81), but 

frequently difficult to execute effectively (for example, (82, 83). 

Acceptability of ACE system to residents and staff at Jindalee was demonstrated using measures of 

staff and resident satisfaction, staff time spent documenting care and their perceptions of system 

functions. Staff found ACE easy to use, and this wasn’t as dependent on computer literacy as has been 

reported elsewhere (84-86). This suggests that the co-design and in-house training has a positive 

impact on making all staff comfortable with the system and able to use it effectively for consistent 

care delivery. 

Enhanced work efficiency associated with using the ACE system was demonstrated in examinations of 

work activities and durations that showed staff spent less time on ‘waste’ and the time spent in direct 

care with residents increased when using the system. This was seen in the 25% decrease in walking 

distances for staff and 7min/hr saved in searching for information. Efficient use of nurses is 

increasingly being examined worldwide, with missed nursing care, or nurse care rationing becoming a 

well-cited phenomena that is often due to distribution of resources (such as time and skilled staff) (76, 

87-90).. 

ACE indicated a shift to a wiser use of nursing time, towards more communication with staff and 

residents. As highlighted throughout the Royal Commission, access to RNs, and effective use of RN 

time, is a crucial dilemma facing the sector (5). Decreasing waste of nursing time, such as hunting and 

gathering and duplication of documentation, makes sense, but is rarely demonstrated in research (91, 

92). Another way to simplify care work and increase reliability may be effective use of nurse and carer 

multitasking. In the ACE implementation, a reduction of 10% multitasking for care workers was noted. 

There is minimal research to date on aged care workers’ multitasking, but is known to impact on 

safety, efficiency and satisfaction (93, 94). Key reasons for care workers and nurses leaving aged care 

are related to these factors (95, 96), indicating a promising area for further development. 

This efficiency also assisted with the decreased mental load for nurses, with decreased cognitive 

stacking and remembering to do or check tasks. Cognitive load has been associated with negative 

impact on satisfaction and burnout for staff (75), and is a likely source for ease through automation 

(97). However, unsuitable automation is more likely to increase ‘gaps, mishaps and overlaps’ in care 

and documentation (92). Consequently, it is favourable that the feedback for ACE indicates that 

current automation is supportive of the nurse and carer workflow as well as reducing the cognitive 

load. 

ACE demonstrated improvements in the quality of documentation related to increased legibility, 

completeness, timeliness and accessibility. Nursing assessments, which all care planning is based on, 

increased in completeness from 68% to 96% in pre and post-implementation respectively. These 

improvements in detail and content did not take more time, but less. This is important, that the most 

time consuming task for nurses (35) was decreased, but with improved content to support decision 

making and surveillance of the nursing process of assessment, planning, intervention and evaluation 

of residents’ care (21, 39).  

Improved adherence to documentation standards was improved through the consistent method of 

data entry for carer’s, and improved oversight of nurses of up-to-date resident information (85). The 

evaluation demonstrates that nurses have faster and easier access to resident information, and staff 

articulated that this improves their clinical decision making for resident focussed care. Resident 

visitors valued the increased transparency of information that they could find out about their loved 
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ones’ day, and the ease in which staff could access and communicate this information with them. The 

additional detail in an easily accessible format, such as ‘Life Story’ page, was a promising addition for 

increasing meaningful person-centered care (98). ACE also improved the coordination of care between 

multidisciplinary staff. Engagement across multidisciplinary teams can be challenging in health care, 

and any steps that reduce the silos and discontinuity are highly valued (99). Notably, quality 

individualised resident care was the key focus for residents/visitors and staff, with ACE acceptability 

and efficiency only achievable if high quality care was enabled. Quality and efficiency are often found 

to be a trade-off, (100, 101) but promisingly, were achieved complimentarily with ACE. 

Future recommendations that ACE work could focus on include those that continue to be worked on 

in the CWG: wing view and other reporting; photos, drawing on bodies and other clinical visualisations; 

review of locked permissions (for casuals access, resident access); customization such as overview of 

task lists, adding their own forms (eg Abbey pain scale for ACFI); interoperability considerations such 

as for external health professionals, regulatory bodies, nursing minimum data sets. More broadly, 

future recommendations involve; incorporation of a standardised nursing language for 

interoperability; clinical decision making systems supported by current best-available evidence 

(clinical and person-centered); comparison of nurse-specific content with other systems on the 

market; further cultural adaptation and refinement of assessment tools integrated with staff needs; 

and roll out to other facilities to test scalability. In particular, effective use of standardized language 

of nursing is recommended to improve interoperability and increase visibility internationally of 

nursing impact on resident outcomes (102-109). 

Overall, staff and resident perceptions of the quality of resident care, and resident self-reported 

quality of life at Jindalee were high at the commencement of this project, and remained high post- 

implementation of ACE.  Implementation of the ACE system was associated with increased time that 

staff spent with residents, and an increased visibility of resident care needs and if/when those care 

needs were missed. The findings of this work can contribute an evidence-base for sustainable 

technology systems that promote care documentation and decision-support systems in residential 

aged care for quality, comprehensive and resident-focused care. The changes in care workflows can 

be seen in Section 6.1, composite case studies pre and post-implementation. 

6.1 Changes in care pre- and post-implementation – composite case studies 
The following Case Studies (in blue text on left) were provided in the Baseline Report, in order to 

illuminate issues that ACE may be able to address. A composite case study is a short story combining 

components of multiple residents’ and staff experiences observed by researchers onsite. While 

protecting identity of individuals, these illustrate the complexity of real-life experiences.  

Post-implementation reflections (in green text, on right) have been added to show the changes 

observed since ACE was introduced. These highlight the clinical and human significance of the changes 

in care delivery with the ACE system. 
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PRE-IMPLEMENTATION CASE STUDY 2 – 
RISKY DRINKING 

While the nurse Maxine is doing her medication 

round, she notices that Marcella, who is sitting in a 

corner of the common room with her tea, keeps 

coughing. Maxine goes over, looks in the cup, goes 

to the nursing desk to look in the handover book, 

goes to the kitchenette, tells Garvesh, a care worker 

that the fluid should be thickened, as of yesterday. 

Informs Garvesh that this is dangerous as Marcella 

could end up with aspiration pneumonia and 

reminds Garvesh he must always read the book to 

check for these changes.  

PRE-IMPLEMENTATION CASE STUDY 3 – 
TALKING TENNIS 

A care worker, Sreva, was visiting residents to 

check if they needed anything before breakfast, 

making beds, tidying tables. When she made a 

bed of one of the residents, Alec, she just sat 

down with him for 3 minutes, talking about 

tennis that he was watching, his plans for that 

day. When she left his room, she told the 

researcher that other care workers struggle to 

talk to him as he can be abrupt and is not a 

talkative person. However, she talks to him when 

she has time as she knows what he likes to talk 

about, as he needs company.  

PRE-IMPLEMENTATION CASE STUDY 1 – 
OPENING BANANAS 

The nurse Judy stopped her medication round and 

asked one of the care workers, Batsa, to get Phil a 

banana from the kitchenette. The researcher asked 

‘how did you know he wanted a banana?’ Judy said 

she noticed he hadn’t been given it as per his usual 

routine. Batsa got a banana, and put it on Phil’s tray, 

where Phil sat alert, with his hands lively sitting on 

the table and who had no appearance of any 

physical limitations. Judy then went to Phil and 

opened the banana for him, as he mentally couldn’t 

connect how to open and peel a banana. ‘Delicious 

banana!’ Phil said. 

POST-IMPLEMENTATION REFLECTION 1 

Now that staff have access to handheld devices or 

swing PCs on the walls, they are more likely to 

access usual care plans for residents.  

The quick view provides more information than ‘set 

up assistance’ and can specify just how much ‘set 

up’ each resident needs and prefers. 

The cognitive load for Judy can be reduced in 

needing to remember and notice all variations, and 

casual care workers* can find this information more 

easily. 

*depending on ACE access 

POST-IMPLEMENTATION REFLECTION 2 

Now that information is updated immediately, and 

those updates are available on every information 

device, Gavesh would have been provided the 

information of the thickened fluid in his task list for 

that day.  

These changes are now available ‘at the fingertips’ 

and ‘on the floor’ rather than back at the nurses 

station.  

This decreases the risk of the change in care plan 

being missed, and decreases the risk of 

complications like pneumonia for the resident. 

 
POST-IMPLEMENTATION REFLECTION 3 

Now that the ‘Life ‘Story’ page is available on each 

resident, Sreva can find out information about 

‘what he likes’ for each and every resident, without 

needing a prior conversation or clues to guess 

whether it is tennis or the war or current events. 

This improves the staff confidence in ‘having a 

chat’, and the managers, longer term staff and 

family members can add more information to 

update the Life Story page over time. This 

improves the person-centredness of the care, and 

strengthens the relationships that enable high 

quality care. 
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PRE-IMPLEMENTATION CASE STUDY 4 – 
READING TAKES TIME  
The casual care worker Vera hadn’t worked the 

wing before so wasn’t sure how to look after the 

5 residents she was allocated. The team leader 

Jodie kept yelling down the corridor ‘Mrs Bingle 

will be ready for breakfast now, walk her down’, 

‘Mrs Waters likes her shower after breakfast, if 

you get the towels and clothes ready now she 

will do it herself afterwards’. ‘Help me with Sir 

Henry’s hoist transfer now, and then you can get 

Mr Bonif’s wheelchair ready while he shaves’.  

PRE-IMPLEMENTATION CASE STUDY 5 – 
KNOWING PEOPLE  
The assessing nurse, Jacinta, had identified from 

the preadmission paperwork that the new 

resident, Bill, was able to wash himself and was 

continent. However, after a few days it was 

apparent that, partly due to his very overweight 

state, he could not reach all areas of his back, 

sacrum and legs to wash and dry, and this risk 

hygiene and skin integrity. He also had multiple 

episodes of incontinence. It was likely that his 

family who assisted with the preadmission 

paperwork were either unaware of these issues, 

or they were maintaining his self perception and 

identity as able and willing in his own self care.  

 

PRE-IMPLEMENTATION CASE STUDY 6 – 
MANAGING THE MOMENT  
It was the beginning of the afternoon shift, with 4 new 

afternoon staff starting and 3 morning staff due to 

finish, go on break, or start their documentation. At 

the same time, two residents Tom and Ruby, were 

‘escalating’ in their behaviours (increasing non-

blinking eye contact, raising voices, posturing, unclear 

intent). The team leader Mohammed was trying to 

talk down and re-orient the residents, instruct 

afternoon staff as to their priorities, and delegate to 

morning staff how to de-escalate the situation. After 

the residents had been re-oriented, the staff returned 

to the completing the tasks immediately at hand. 

Documentation of the contributing factors to the non-

altercation, or the care interventions that successfully 

re-oriented Tom and Ruby, did not occur. 

 

POST-IMPLEMENTATION REFLECTION 4 
These days, using ACE, Jodie can allocate the staff 

to residents; predetermine the schedule of tasks; 

and also provide the necessary information about 

preferences and timing of those tasks in short 

instructions in ACE. Vera can check the details in 

ACE*, and then seek clarification with Jodie or the 

resident as needed.  

Residents commented that there is a lot less 

shouting down the corridor now. 

*depending on ACE access 

 

POST-IMPLEMENTATION REFLECTION 5 
Jacinta previously needed to walk down to the area 

and find the folder and then review the notes to 

see whether there were any comments regarding 

Bill’s care requirements.  

Now when she comes on, she can sit at her desk 

and quickly check whether anything has changed 

and whether she needs to go down to talk to the 

staff and Bill. If further discussion isn’t needed, she 

can save that time to attend to other resident’s 

care needs. 

The surveillance that ACE provides to be able to 

monitor developments from a distance enables 

relationships to be built, to protect resident dignity 

and still promote safe care. 

 
POST-IMPLEMENTATION REFLECTION 6 
Now that afternoon staff will already have their 

allocations determined in ACE, they can commence 

their shift duties without waiting for the team 

leader to resolve an issue. 

Additionally, the morning staff will have already 

completed their documentation throughout the 

shift, so will be available to help de-escalate the 

situation. 

Also, the documentation of the alteration 

precedents and antecedents can be performed by 

any of the staff, at any time, and from any location, 

meaning that this important person-focussed 

information is captured and used to inform care 

planning. 

 



 

  

109 

 

6.2 Post-implementation composite case studies 
Composite case studies were created from the post-implementation data to highlight key issues 

related to ACE implementation revealed by the study. These can be useful simplified reading rather 

than divulging all the qualitative quotations, presented in a short-story format. 

1.1.1 Case study A – Little things might be big things  
Mrs Brown was very specific about how her room should be made up after her shower. The care 

worker explained that this might seem like a small issue, but she was very careful to explain to casuals 

how to do it just right. If done correctly, Mrs Brown was satisfied, and the day progressed smoothly. 

If done incorrectly to her preferences, she became argumentative and dismissive, and other staff 

would be drawn into having to resolve the issue. ACE provided the opportunity to make the ‘little 

things’ clearly listed in the daily task lists to promote quality care exchanges. 

1.1.2 Case study B – Dignity vs risk  
Peter liked to walk. He was becoming increasingly agitated by locked doors, and so was given a code 

for doors that previously he had been guided away from. This meant he was in areas of the facility 

with staff that weren’t allocated to him. As they all had access to ACE, they could check the latest 

updates of his care surreptitiously, without cautioning or alarming Peter, and identify the least 

intrusive course of action for him, other residents, and other staff based on the care plan. ACE enabled 

staff to promote safety while managing the delicacies of dignity. 

1.1.3 Case study C – Documenting behaviours   
Ian was increasingly agitated, but staff had been unable to identify key triggers. Many of his 

behavioural episodes (yelling loudly, pacing, walking fast towards others, pupils dilated, jaws 

clenched) had not been documented as staff were focused on responding to him and de-escalating 

the situation, and then returning to the needs of other residents. With ACE in place, wherever Ian had 

an episode on the 3-hectare property, a staff member could quickly document the situation, potential 

triggers, and what had seemed effective interventions. For Ian, an important intervention to try was 

going for a quiet walk outside with a favoured staff member having non-substantial chats about the 

weather in quiet tones. 

1.1.4 Case study D – Improvements in trauma informed care  
While helping Judy with her personal care, the care worker notices that Judy has become resistive to 

assistance with certain tasks such as showering. By reading the ‘resident’s life story’ section in ACE, 

the care worker discovered that Judy was in an abusive relationship for many years leading to a range 

of emotional and physical triggers that evoke pain, distress and anguish. The nurse used this 

information to individualise her care delivery and avoid specific triggers that might be associated with 

Judy’s history of trauma.  
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1.1.5 Case study E – Decreased time spent searching  
The nurse Steve has just finished providing direct care to a resident. He steps into the hallway, pulls 

out his work mobile from his pocket and quickly ticks off the care tasks delivered to that resident into 

ACE. By documenting at the point of care, Steve saves time spent walking to the nurses’ station and 

searching for folders and paperwork, and reduces the cognitive load he would have had if he tried to 

remember everything, he did in order to document later in the afternoon.  

 

1.1.6 Case study F – Increased care according to the care plan 
Amanda, a care worker, notices that a resident has pressed their call bell, upon entering the room the 

resident requests assistance to use the bathroom. Amanda recalls that this resident had been reviewed 

by the physiotherapist earlier that day and opens her ACE device to see if there are any changes in 

mobility. She notices that there is a new flag alerting her that the resident has been changed from a 

stand-up lifter to a sling lifter. Having this information easily available means that Amanda can ask for 

the appropriate assistance, gather the correct equipment and reduce the risk of resident or staff harm.  

 

1.1.7 Case study G – Improved quality of documentation 
Chinda is a care worker who recently moved to Australia from Thailand. English is her second language, 

and she lacks confidence in her writing skills. The format of the ACE program, which primarily consists 

of tick boxes situated next to each care task, reduces the number of notes Chinda must write and thus 

reduces the likelihood of error, duplication of care and resident harm. When she does write into the 

progress notes, the spell and grammar checks provide automatic feedback, improving her confidence 

and writing skills over time, and the legibility of her notes immediately. 

 

1.1.8 Case study H – Risk of poor identification practices when staff don’t have access  
Mary is a casual care worker who has just finished assisting a resident with their personal care needs. 

As a casual, Mary does not have access to ACE and is told to use an nurses’ log in to document care 

delivery. The nurse is concerned about her details being used by someone else as this could become a 

professional and legal issue if the documentation is audited and her name is on tasks that she did not 

complete. Although the nurse is aware of these risks, there are limited options, so she lets Mary use 

her details so that she can complete her documentation before finishing her shift. 

 

1.1.9 Case study I – Risk of error when casuals don’t have access 
Aadesh is a permanent care worker who has worked at the facility for many years. Aadesh regularly 

works with casual employees who do not have personal access to ACE. After the morning rush Aadesh 

is handed a handwritten slip of paper from a casual employee that recounts the care that they 

delivered to residents. Aadesh knows that this employee does not have access to ACE, so uses his own 

time and account to translate the contents of the note into the system. The note is very vague and 

Aadesh struggles to read the handwriting. Aadesh knows that this vagueness and additional translation 

of information increases the possibility of error and the chance that future care could be missed or 

duplicated. 

      



 

  

111 

 

7 Strengths and limitations 
A number of influences on methods, data and reporting must be considered for their potential as a 

source of bias. This work was conducted at a single facility. While all staff and residents were eligible 

to participate, there were groups who did not participate, or may have participated in limited data 

collection activities. For example, only 35% of residents provided consent which is not unusual for 

aged care settings where there is a high prevalence of cognitive impairment (110). It needs to be noted 

that cognitive impairment does not immediately determine inability to make decisions, and so 

suitability of residents to be approached for consent was determined by clinicians within the service 

rather than the resident themselves. In addition, the samples for some data are small; therefore, the 

generalisability of findings for specific resident groups or beyond this facility is limited for those not 

represented in the sample.  For example, those with conditions causing moderate to severe cognitive 

impairments and those with severe illness or nearing the end of life were only included in the data 

collection if relatives/trustees provided consent. Comparative data was also limited by the 50% 

consented resident turnover (95% due to death) between pre- and post-implementation data 

collection rounds. 

Potential for sampling and attrition bias was ameliorated by the use of validated data collection tools 

that were brief (global measures for missed care and satisfaction), specific (DEMQOL, adapted 

QANDAC for documentation audit, adapted Work Observation for Method by Activity Timing 

(WOMBAT) for observations) and minimised the burden on participants and data collectors  (23, 75, 

111). Triangulation of data from different participants and sources, and consistency in findings across 

multiple data methods and types lend credibility to the study findings. Also adding credibility and 

strength to the project was the combination of experienced nursing researchers, co-design with 

facility staff and the long timeframe to embed the new system into normal cultural staff practice. 

These all lent to the action research cycle enabling research feedback into the developing system. 

To provide homogeneity in data for comparison of staff activities pre- and post- implementation, all 

time and motion data were collected between the hours of 0700 and 1100. While this timeframe was 

expected to provide the high frequency and diversity in the types of activities by staff ideal to evaluate 

change in staff work with implementation of the ACE system, it did not capture patterns in the 

distribution of work across a full-shift. While self-reported documentations diaries were collected to 

address this limitation, self-report data are not as robust as direct and independent observations, and 

subject to reporting bias. Therefore, the data collected may not have captured the full impact of the 

ACE system on some staff activities typically performed later in a shift, such as end-of-shift reporting.  

Interruptions to data collection occurred with unscheduled accreditation, gastroenteritis outbreak in 

March-April 2019, and the response to the COVID-19 pandemic in early 2020.  As noted in several 

sections of the report, the COVID pandemic may have had impacted resident and staff perceptions. 

For example, increased aggressive behaviour has been reported in the aged care sector, likely 

associated with changes of isolation and restriction of activity for residents. Staff faced personal risk, 

higher workloads and the referred stress of the residents and their families.  It is not possible to control 

for the impact of this event on the outcome data.  Interpretations must be viewed with caution but 

the impact on both perceptions and specific measures of care quality, efficiency and acceptability on 

the post-implementation data collection should be considered when reading the findings.   
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8 Conclusions 
This project set out to conduct an independent evaluation of the ‘ACE’ system implementation in a 

residential aged care facility to contribute to the evidence-base for technology systems that promote 

sustainable and quality health care in aged care homes.  The analyses of quantitative and qualitative 

data were integrated to provide synthesised findings to evaluate implementation specifically in 

relation to acceptability, efficiency and quality. The findings suggest the ACE implementation was 

associated with high user acceptability, improved work efficiencies, and evidenced that the quality of 

resident care at Jindalee was enhanced. 

8.1 High acceptability 
High acceptability of the ACE system was supported by the findings that examined the usability and 

satisfaction from a range of staff and residents. High proportions of the participating staff reported 

that they found the ACE system was easy to learn and navigate, and they liked using the system. Staff 

felt that they spent less time on unnecessary activities such as searching for information or on 

paperwork, and that the time they spent on documenting was reduced, also supporting high 

acceptability. Both staff and residents described how ACE helped to make care needs more visible and 

easier to tailor so that that less care was missed or delayed. 

Acceptability to residents was supported by residents’ comments that it was reassuring that staff had 

information they needed at their fingertips and could enter data when they were nearby, rather than 

frequently needing to go to the nurses’ desk.  

Acceptability was also supported by NPS scores indicating high satisfaction at Jindalee that was not 

adversely impacted by the ACE implementation, and qualitative findings that most staff and residents 

would recommend Jindalee, and ACE, to family and friends.  

8.2 Enhanced work efficiency 
Improvements in work efficiency post-implementation of ACE were demonstrated by a reduction in 

nurses’ time (mean of 7 minutes per hour) spent on searching for information or paperwork. The 

distance travelled by key staff also decreased indicating reduced unnecessary movement. Nurses 

spent significantly less time and distance walking, with a 25% reduction in steps per shift post-ACE 

implementation. 

Significant increases in the number of completed and up-to-date resident assessments in care plans 

also improved staff work efficiency by allowing them to easily and quickly access accurate resident 

information and document on handheld devices, while with residents rather than frequently needing 

to return to the nurse’s desk. This was important for the quality of the information that was captured, 

resident reassurance, timely responses to resident care needs or requests, particularly responding 

behavioural and psychological symptoms of dementia, and maintaining a calm and orderly 

environment. 

A significant reduction in multitasking by staff provided another indicator of enhanced work efficiency 

when using the ACE system. The reduction in multitasking was an important indicator of a decrease in 

the cognitive load for staff. When using ACE, resident task lists were easily accessible, and supported 

staff in their work and their workflow. 

8.3 Improved quality of resident care 

The high quality of care at Jindalee was reflected in high NPS scores, both pre- and post-

implementation of ACE.  No significant change in these scores indicates the implementation of ACE 

did not adversely impact staff or resident perceptions of care quality at Jindalee.  
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Change in staff work time distributions revealed increased staff time spent in ‘direct care’ with 

residents, which has been interpreted as improved quality of resident care. This finding was 

complemented by resident comments that they were reassured when staff were nearby.   Staff 

reported they felt they had improved responsiveness to resident needs because they had more 

person-specific information to hand, and could make better decisions with that information. This also 

meant they could share information with relatives, knowing up-to-date information was 

contemporaneously documented. Staff also felt better equipped to manage the “delicacies of dignity” 

with increased access to person-centered information, for example they could communicate 

information behaviour triggers, or use previous trauma experiences to inform their care delivery.  

Improvements in the quality of documentation related to increased legibility, completeness, 

timeliness and accessibility. These improvements took less time. Care quality was also examined using 

the frequency of incident reports pre- and post-implementation of ACE. While there was a decrease 

in pressure injury related incidents post- implementation of ACE, which may have been associated 

with improved assessment and documentation of care activities, change in aggression related 

incidents should be viewed with caution as it is plausible these may have been impacted by 

implementation of COVID-19 related social distancing and visitor restrictions.  
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10 Appendices 
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a. Glossary 
 

Mins/hour: the time a nurse or care worker was observed attending activities. As staff could be doing 

two activities simultaneously (multitasking), and move between activities within the same minute, so 

that totals may equate more than 60 minutes per hour.  

Care worker – a staff member in Jindalee employed as an Assistant in Care (AIN), also known as a 

Personal Care Assistant (PCA). 

Multitasking – when a care worker or nurse does a least two care activities at the same time. 

Nurse – a staff member at Jindalee employed as a Registered Nurse (RN), Endorsed Nurses (EN) or 

Endorsed Enrolled Nurse (EEN). 

Singles and doubles – residents may require an assistance of one or two care workers for some of the 

care needs (eg shower).  

Observations/vital signs collection – care workers and nurses collect information from residents, it 

may be pain assessments, blood glucose levels, blood pressure, pulse, behaviour assessments, etc. 

Observations/vital signs documentation – the documentation of the above collection 

AIN – Assistant in Nursing, also referred as ‘care worker’  

EEN – Endorsed Enrolled Nurse (enrolled nurse with medication administration accreditation) 

EN - Enrolled Nurse 

RN – Registered Nurse 

GEM – Global Estimate of Missed care 

NPS – Net Promoter Score 

DEMQOL – quality of life assessment tool 

JVS – Johnson Village Services, manages multiple care homes, including Jindalee 

Jindalee – Aged care residence where the project is being conducted  

UAT – User acceptability training 
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b. Evaluation Committee – Terms of Reference 
UNIVERSITY OF CANBERRA      ACE Evaluation Committee 2018-2020 

Terms of Reference 

Item Description 

Role The University of Canberra, ACE Evaluation Committee meetings will act as an explorative, participative and decision-making 

forum for the funded research project ‘Evaluation of ACE in residential aged care: The impact of a digital point-of-care system 
on residents and staff’ (the implementation of ACE health information system into Jindalee Aged Care Residence). 

Reporting 

Mechanisms 

The Evaluation Committee will identify need for liaison (information seeking, or reporting feedback to: 

• ACE Steering Committee 

• Jindalee Aged Care Residence 

• ACE Clinical Working Group 

• ACE Technical Working Group 

• Humanetix Pty Ltd Representatives 

• Ethics Committee 

• Others as determined  

Functions a. Provide oversight and selection of evaluation method, tools, processes, and transparency to ensure an evidence-informed 

and achievable evaluation is achieved in relation to the ACE Evaluation aims. 

b. Provide updates on ACE implementation progress that effect the ACE evaluation 

c. Respond to troubleshooting, problem solving and adjustment requirements within the evaluation 

d. Provide internal review of the suitability and appropriateness of ethics, reports and other project material for external 

dissemination  

Aim Primary aim: Conduct an independent evaluation of ACE implementation into residential aged care. 

Secondary aim: Contribute to an evidence-base for technology systems that promote sustainable care documentation and 

decision-support systems in residential aged care that achieve quality, comprehensive and resident-focussed care.  

1
2

2
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Objectives Evaluate and understand how ACE affects the acceptability, efficiency and quality of care in the aged care setting, examining: 

Acceptability: 

• Reduced time spent retrieving information and documenting care 

• Improved satisfaction of staff and residents with care 

Efficiency: 

• Improved consistency of staff working with management-approved clinical treatment protocols  

• Reduced errors by omission and missed documentation 

• Improved management decisions informed by aggregated data on resident welfare for the allocation of resources 

Quality: 

• Improved resident health and quality of life  

• Reduced perceptions of missed care 

• Increased time spent by nurses and care workers with residents 

 Investigators: 

- Assistant Professor Dr Kasia Bail (Lead CI) 

- Associate Professor Dr Bernice Redley 

- Professor Karen Strickland 

- Professor Diane Gibson 

- Assistant Professor Eamon Merrick 

- Assistant Professor Sarah Cope 

- Senior Lecturer Jo Gibson 

Consumer Representative 

Research Assistant 

Chair Lead CI 

Deputy Chair In the absence of the Chair, a delegate will be nominated to chair the meeting from Investigators  

Secretariat Research Assistant 

Minutes from this meeting will be located at:  

- Dropbox\ACE\ACE 3 - evaluation in Aged Care\Evaluation meetings 

1
2

3
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Standing Agenda 1. Review of Terms of Reference  

2. Endorsement of previous meeting minutes 

3. Actions Arising from the previous meeting 

4. ACE Implementation update 

5. ACE Evaluation priorities 

6. Other business arising 

7. Summary of action items  

8. Information sharing 

Agenda Requests Any additional items beyond the standing agenda should be circulated at least 2 working days prior to the meeting via the Chair. 

Meeting Frequency 

/ Duration 

Bi-Monthly for 1 hour or more frequently if issues of a pressing nature arise. 

Minutes 

Distribution 

Reviewed on a regular basis, with minutes to be circulated to members and invited attendees. 

Endorsement Date 26 November 2018 

  1
2

4
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c. Instruments 
Algorithm to obtain consent 

1
2

5
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Resident information pack – letter from JVS 
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Resident information pack – Information sheet 
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Resident information pack – Consent form 
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Resident information pack – Feedback form (resident and staff) 
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Staff information pack – Letter from JVS  
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Staff information pack – Information sheet 
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Staff information pack - Nurse/Care Worker consent form 
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DEMQOL interview questionnaire 

DEMQOL (version 4) 
To be used with interviewer manual. 

 
Instructions: Read each of the following questions (in bold) verbatim and show the 
respondent the response card. 

I would like to ask you about your life. There are no right or wrong answers. Just give the 
answer that best describes how you have felt in the last week. Don’t worry if some 
questions appear not to apply to you. We have to ask the same questions to everybody. 

Before we start we’ll do a practice question; that’s one that doesn’t count. (Show the 
response card and ask respondent to say or point to the answer). In the last week, how 
much have you enjoyed watching television?  

A lot   Quite a bit  A little   Not at all 

Follow up with a prompt question: Why is that? Or tell me a bit more about that. 
For all of the questions I’m going to ask you, I want you to think about the last 
week. 
First I’m going to ask about your feelings. In the last week have you felt. 

Questions A lot Quite a 
bit A little Not at all 

1. Cheerful** ○ ○ ○ ○ 
2. Worried or anxious? ○ ○ ○ ○ 
3. That you are enjoying life?** ○ ○ ○ ○ 
4. Frustrated? ○ ○ ○ ○ 
5. Confident?** ○ ○ ○ ○ 
6. Full of energy?** ○ ○ ○ ○ 
7. Sad? ○ ○ ○ ○ 
8. Lonely? ○ ○ ○ ○ 
9. Distressed? ○ ○ ○ ○ 
10. Lively?** ○ ○ ○ ○ 
11. Irritable? ○ ○ ○ ○ 
12. Fed-up ○ 

 ○ ○ ○ 

13. That there are things that you 
wanted to do but couldn’t? ○ ○ ○ ○ 
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Next, I’m going to ask you about your memory. In the last week, how worried have 
you been about… 

Questions A lot Quite a 
bit A little Not at 

all 
14. Forgetting things that happened 

recently? ○ ○ ○ ○ 
15. Forgetting who people are? ○ ○ ○ ○ 
16. Forgetting what day it is? ○ ○ ○ ○ 
17. Your thoughts being muddled? ○ ○ ○ ○ 
18. Difficulty making decisions? ○ ○ ○ ○ 
19. Poor concentration? ○ ○ ○ ○ 

 

Now, I’m going to ask you about your everyday life. In the last week, how worried 
have you been about… 
Question A lot Quite a 

bit A little Not at 
all 

20. Not having enough company? ○ ○ ○ ○ 
21. How you get on with people close 

to you? ○ ○ ○ ○ 
22. Getting the affection that you 

want? ○ ○ ○ ○ 
23. People not listening to you? ○ ○ ○ ○ 
24. Making yourself understood? ○ ○ ○ ○ 
25. Getting help when you need it? ○ ○ ○ ○ 
26. Getting to the toilet in time? ○ ○ ○ ○ 
27. How you feel in yourself? ○ ○ ○ ○ 
28. Your health overall? ○ ○ ○ ○ 

 

We’ve already talked about lots of things: your feelings, memory, and everyday life. 
Thinking about all of these things in the last week how you rate… 

Question Very good Good Fair Poor 
29. Your quality of life overall?** ○ ○ ○ ○ 

**items that need to be reversed before scoring 
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Nurse/carer worker survey (paper version)   
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Time and motion data collection case study example  

10 minutes with Eileen, a care worker on G wing^. 

Observation 
minute 

Activities Code 

1st minute Is in the hallway, goes to get a pad from 
the cupboard, then enters Marcel’s room 

Locations: hallway, resident room 
Resident swap: 1 (thinks about Marcel) 

2nd minute Talks to the resident, while helping them 
get out of bed and get dressed 
 

Direct care: communication 
Direct care: other (dressing) 
Direct care: mobilisation 

3rd minute Talks to the resident, while helping them 
get out of bed and get dressed 
 

Direct care: communication 
Direct care: other (dressing) 
Direct care: mobilisation 

4th minute Talks to the resident, while helping them 
get out of bed and get dressed 
 

Direct care: communication 
Direct care: other (dressing) 
Direct care: mobilisation 

5th minute Talks to the resident, while helping them 
get out of bed and get dressed 
 

Direct care: communication 
Direct care: other (dressing) 
Direct care: mobilisation 

6th minute Talks to the resident, while helping them 
get out of bed and get dressed 
 

Direct care: communication 
Direct care: other (dressing) 
Direct care: mobilisation 

7th minute Walks down the hallway, goes to a 
storeroom, finds a wheelchair, brings it to 
the residents’ room 
During this time another staff member 
asks her whether Beverly is out of bed 
yet, she says yes 

Locations: hallway, storeroom, resident 
room 
Resident swap: 2 (thinks about Beverly, 
then thinks about Marcel again)  
Indirect care: Staff communication 
Hunting/Gathering: Interruption 
(colleague) 

8th minute Helps Marcel get in the wheelchair, 
wheels him to his breakfast table, speaks 
to colleague about Marcel’s tea 
preference today 

Locations: Resident room, common room 
Indirect care: Staff communication 
 

9th minute Goes to kitchenette, washes hands, 
prepares added thickener for Marcel’s tea  

Location: kitchenette, 
Indirect care: handwashing 
Indirect care: preparing equipment 

10th minute Returns to Marcel, assists him in holding 
tea, talks with him 

Location: common room 
Direct care: Hydration/nutrition 
Direct care: Communication 

^All names are pseudonyms 
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Pedometer steps count form 

Pedometer Steps 
 

Enter date here: 

 

Wing 

(eg Hoya) 

 

Role 

(eg AIN, 

EEN, RN) 

 

Pedometer 

No. 

(if using 

supplied) 

Shift START 

Time (~7 am) 

 

Pedometer or 

FITBIT steps at 

START of shift^ 

 

Steps at END of 

shift (~11 am) 

Example: 
Banksia AIN 10 7 am 0 3456 
 

      

  

 

    

  

 

    

  

 

    

 

      

  

 

    

 ^ 0 if using our pedometer (or fitbit steps at start and end of shift if you like 

  
Thank you for collecting this data! We are looking to see if the implementation of ACE changes 

how far you walk. Please don’t change how you walk because you’re wearing a pedometer 
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Time and motion observation - example  

 

148 
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Documentation diaries form - example
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Resident/Visitor Hallway Interview form 
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Resident/Visitor Hallway Interview form (continued) 
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Staff Hallway Interview form   
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Staff Hallway Interview form (continued)

153 
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d. Modelling – The impact of implementation on categories of care activity3 

In order to better understand the changes in time spent by nurses and care workers, further modelling 
was sought to explore relationship between changes in activity time. The following section presents 
the analysis of the impact of ACE implementation on the amount of staff time spent in direct and 
indirect care, hunting and gathering, and multi-tasking4. 

Prior to ACE implementation the mean number of minutes spent performing direct care activities was 
59.98 (Std. Err. 3.74, min=13, max=115) and 57.14 (Std. Err. 3.54, min=13, max=118) post-
implementation, indicating a post-implementation reduction in the mean number of minutes spent 
delivering direct care (2.8mins). The differences in mean amount of time spent providing direct care 
pre- and post-implementation were examined with analysis of variance (ANOVA). The difference in 
mean time spent in direct care activity was not statistically significant in the pre- and post-
implementation groups (F=0.302, p=0.584).  

Prior to ACE implementation the mean number of minutes spent performing indirect care activities 5 
was 47.58 (Std. Err. 2.68, min=17, max=81) and42.81 (Std. Err. 2.6, min=8, max=83) post-
implementation indicating a post-implementation reduction in the mean number of minutes spent 
delivering indirect care (4.77 mins). Examination of differences in mean amount of time spent 
providing indirect care pre- and post-implementation using ANOVA indicated no statistically 
significant difference (F=1.579, p=0.212).  

Prior to ACE implementation the mean number of minutes spent hunting and gathering 6 was 5.17 
(Std. Err. 0.9, min=0, max=20) and post-implementation this was 2.96 (Std. Err. 0.38, min=0, max=9). 
Post-implementation there was a reduction in the mean number of minutes spent hunting and 
gathering (2.21 mins). Examination of this difference using ANOVA revealed a statistically significant 
difference in the time spent hunting and gathering post-implementation (F=5.432, p=0.022). The 
reduction in the amount of time spent hunting and gathering was mostly affected by nurses who spent 
a mean of seven minutes less per hour hunting and gathering. The magnitude of difference is 
illustrated in Figure 18, which illustrates a difference proportionally much greater for nurses than for 
care workers.   

 

 
3 Prior to analysis all data were screened for consistency and outliers. All data were screened for meeting assumptions of normality, all 
variables with skewness values greater than 1.6 with log transformed and reassessed. Following transformation all variables met 
assumptions of normality. Standard errors are reported for precision of estimates of means when comparing groups and due to 
logtransformed scales 

4 An analysis of variance was not possible for system care as this variable did not meet with assumptions of normality and was comprised 
of multiple extreme outliers and null values. 
 
5 One outlier was identified for indirect care minutes (case 55), this case was observed on North post implementation. The mean number of 
minutes swapped post implementation was 44.08, the value for this outlier was 105mins. This case was removed from analysis of multi-
tasking minutes. 

6 One outlier was identified in the before arm for minutes hunting and gathering (case 5), this case was observed on north and to hunt and 
gather for 29 mins. Two outliers were identified for hunting and gathering in the after arm (cases 56, and 74). In the after arm both outliers 
were observed on south for a total of 14mins (56), and 16mins (74). 
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Both pre and post-implementation implementation there was a negative association between direct 
care activity (before coefficient = -0.387 p= 0.10 after coefficient = -0346, p=0.015), and system care 
activity (before coefficient = -0.382, p= 0.011 after coefficient = -0.439, p= 0.002) and the nurse station 
location. Before implementation a negative correlation was observed between hunting and gathering 
and the nurse station location (before coefficient = -0.32 p= 0.011); following implementation, no 
association was observed (after coefficient = -0.116, p=0.438). This may be suggesting that staff spent 
less time searching for resources at the nurses station following implementation.  

 

 

Figure 18 Mean minutes/hour spent hunting and gathering pre and post-implementation 
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When the strength of the relationships between activity categories were examined in scatter plot 
matrices several notable patterns emerge. These patterns represent how nurses and care workers 
have shifted the allocation of their time between activity categories post-implementation (Figure 19). 
Coefficients can be used to better understand the size and direction of relationships between 
predictor and response variables (models a, b and c below); in this case, when changes in time in one 
activity (eg hunting and gathering) affect another activity (eg direct care). 

a. There is a notable shift at post-implementation towards less time spent on system care and 
more time in direct care activity (pre-implementation coefficient = -0.382 p=0.011, post-
implementation coefficient = -0.0439 p=0.002 as indicated by A in Figure 19). 

b. A shift towards significantly less indirect care if staff are hunting and gathering, to the 
relationship being non-significant post-implementation (pre-implementation coefficient = -
0.256 p= 0.098, post-implementation coefficient = -0.051 p=0.732as indicated by B in Figure 
19). 

c. A shift from a significant relationship between staff spending more hunting and gathering and 
less time in indirect care to a non-significant relationship (pre-implementation coefficient = -
0.032 p= 0.039, post-implementation coefficient = -0.116 p=0.438 as indicated by C in Figure 
19). 

 

Figure 19 Relationship between activity categories pre- and post-implementation^  
(^95% CI for post- implementation) 
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Modelling of these relationships begins to reveal the interconnectedness of activity and the difficulty 
of portraying change using individual categories. To account for this, a pathway analysis (see Figure 
20) was undertaken on the variance and covariance of activity for nurses and care workers to 
demonstrate the movement of two variables in relation to each other. 

For nurses, ACE implementation reduced the amount of time spent hunting and gathering (R= 0.606, 
p≤.001). Within this model it is estimated that 37% of variance of hunting and gathering is explained 
by implementation (see Figure 20). This means that nurses spent less time searching for information 
in the hours between 7-11am. How this time was used is illustrated by the covariances, which were 
identified between: 

• direct and indirect care (0.58, p=0.022), 
• direct care and system care (0.62, p=0.014), 
• indirect care and system care (0.59, p=0.019). 

 

Figure 20 Time allocation shifting between activities by nurses 
(^Before_After indicates differences between pre- and post-implementation) 

For care workers, ACE implementation reduced the amount of time spent performing indirect care 
activity (R= 0.246, p≤.036). Within this model it is estimated that 6% of variance of indirect care is 
explained by implementation. How this time was used is illustrated by the covariances, seen in Figure 
21. 

Covariances were identified between: 
• direct and indirect care (coefficient -0.35, p=0.007), and 
• hunting and gathering and system care (coefficient -0.24, p=0.049). 

 
This means care workers spent less time doing indirect care post-implementation in the hours 7-11am. 
Some of this time was spent in direct care with residents. 
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Figure 21 Time allocation shifting between activities by care workers 

 

 

 

 

 

  

Time that was saved post-implementation was 
distributed across other activities, including direct 
care with residents. 



 

 

ACE – higher quality, lower cost aged care 

• A better resident experience  
• Staff time savings - no paperwork, easy record-keeping  
• Quality-assured care through reminders and escalations  
• No missed care and no lost revenue 
• Ease of use – it helps staff to do their job, so they like it 
• All information entered once only and then available anywhere, anytime through the Cloud 
• Highly configurable – updates and changes by configuration, rather than expensive software coding 
• Seamless integration with other systems through REST and/or FHIR APIs 
• A future-proofed platform for emerging technologies in health and aged care. 

 

Humanetix ACE is a highly innovative system, now deployed with Australian 
Government support in an aged care facility in the ACT.  It has proven its 
reliability (no unscheduled downtime), usability (excellent staff feedback), safety 
and efficiency (giving staff the time to care). Humanetix was a finalist in the 2018 
International Patient Safety Award, a first for an Australian company. 

ACE manages clinical workflow for quality and efficiency.  It supports the 
planning and recording of care through a streamlined and intuitive user 
experience.  Lower-skilled staff are guided through care for quality assurance.   

University studies of ACE trials show that it trebled the time clinicians spent with 
residents and reduced missed care by 26%.  This is a massive efficiency in aged 
care facility operation, the largest cost-centre in the sector, far greater than available from normal 
transactional business systems.  Investment payback is less than six months.  

ACE helps staff to do their job by providing them the data they need, 
whenever they need it, and collects further data as they go.  There is an 
immediate time-saving dividend and the core business of care delivery 
becomes far more controllable, reliable and auditable. 

ACE is also a platform for business efficiencies: the accurate recording 
of care and services can drive billing, supply management and other 
administrative systems through APIs.  Compliance and accreditation 
reporting to regulatory bodies can also be automated.   

The Technology 
ACE can run on any device – PCs, tablets or smartphones.  Records are made and accessed at each point-of-
care.  There are no paper forms and no jotting down of notes for later data entry.   Resident histories are in 
user-friendly charts with decision support data.  

ACE has 18 staff roles, including doctors, nurses, carers, allied health and social workers.  More can be added 
by configuration.  All staff use the same real-time, encrypted data and work to each resident’s personalised 
care plan and schedule.  This, plus resident dashboards, make ACE genuinely resident-focused. 

"Innovation like this has the 
potential to continue streamlining 
and improving care in ways we 
can only begin to imagine. By 
greatly reducing paperwork and 
duplication, Humanetix allows 
staff to concentrate on their core 
concern, which is spending time 
actually administering care". 

- Australian Minister for Aged 
Care, the Hon Ken Wyatt, 2018 



 

 

Data from point-of-care units provides a “helicopter view” of a facility for powerful management control, 
including alerts when resident care is overdue. Managers can revise schedules and smooth the workload to 
reduce stress on staff.  Data captured can be pattern-analysed to improve care and reduce waste.  

In this way, ACE creates a paper-free, data-driven facility.  It breaks a destructive cycle of errors that cause 
stress, causing more errors. With less time on administration and at-hand decision support, stress subsides and 
errors fall.  The destructive feedback loop is inverted, staff have the time to care and the business prospers. 

Future-proofing 

ACE is a platform for the changing face of healthcare, including: 

Configurability – ACE has a sector-unique configuration power: it can be 
adapted quickly, at low cost to changing business needs and clinical practices.  

New revenue streams – ACE can be configured for any clinical environment 
including sub-acute and community-based care (home care, disability care, 
mental health, social work etc) opening new business lines. 

Telemedicine – ACE provides shared, real-time data for all clinicians, 
wherever they are located.   

Accountability – in a litigious world, ACE’s highly accurate record of care removes uncertainty in 
disputes.  More importantly, it avoids issues arising in the first place. 

Direct connection with medical devices, including wearable monitors – ACE is ISO 9001 certified and is 
ready for registration as a medical device, when required to connect to medical devices. 

Artificial Intelligence– ACE data can identify clinically significant correlates, the forerunner for AI 
applications.  Without the accuracy of ACE real-time, point-of-care data, analyses can be misleading. 

Best practice care – Humanetix respects the decision-making authority of professional at all times.  Decision 
support helps them make finer judgements and provides quality assurance for lower-skilled staff. 

 

 

“I thought I would be 
helping people (but) 
administration was a huge 
distraction.  When I started 
to use (Humanetix), I felt I 
could deliver care to the 
standards I had imagined 
for the first time.” Nurse 
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