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The Healthcare Associated Infections (HCAI) Technology 
Innovation Programme 

The basic ways of preventing and reducing healthcare associated infections (HCAIs) 
are largely unchanged.  The principal strategies for combating HCAIs are those 
associated with hand hygiene/aseptic techniques, prudent antibiotic prescribing and 
good clinical practice. However, new technologies and equipment can support these 
strategies by helping get things done differently, more swiftly or more reliably. 

The Department of Health is funding the HCAI Technology Innovation Programme1 . 
The Programme aims to 

 Speed up the development and adoption of technologies to further help 
combat HCAIs 

 Identify which new technologies provide the best value and will have the most 
impact 

The Showcase Hospitals Programme 

As part of the HCAI Technology Innovation Programme, Showcase Hospitals are 
undertaking local technology reviews of infection related products or technologies in 
which they have a specific interest.   These are service evaluations, as defined by the 
National Patient Safety Agency’s National Research Ethics Service, and do not 
therefore require Research Ethics Committee review.2   This service evaluation was 
undertaken by Lewisham Healthcare NHS Trust. 

1 For further information on the Programme see http://www.hcai.dh.gov.uk 

2 See leaflet on defining research at http://www.nres.npsa.nhs.uk/news-and-
publications/publications/general-publications/#leaflets 

http://www.nres.npsa.nhs.uk/news-and
http://www.hcai.dh.gov.uk
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Executive summary 

As part of the Department of Health’s Healthcare Associated Infections (HCAI) 
Technology Innovation Programme, Showcase Hospitals have undertaken 
local technology reviews of infection related products or technologies in which 
they have a specific interest. This is with the objective to help Directors of 
Infection Prevention and Control and other stakeholders to decide whether 
they should consider any of these products or technologies as part of their 
Trust’s strategy to reduce healthcare associated infections. 

A study conducted by the National Audit Office found that many Trusts did not 
feel they had sufficient IT or clerical resources to support their system of 
surveillance. 

Lewisham Healthcare NHS Trust decided to review Kairos Audit Manager 
(KAM), which is an electronic data capture and reporting solution (EDCRS) 
that may provide a viable solution to surveillance and data handling for IPC 
departments. 

The evaluation involved compliance audit of the Green is Clean sticker, which 
indicates the cleanliness of stored medical equipment.  

A 450 bedded acute district general hospital conducted seven weekly-
randomised audits of inpatients’ clinical areas using a modified Infection 
Control Nurses Association’s (ICNA’s) Management of patient equipment 
(general) audit. 

During the two-week baseline periods, audits were carried out using the 
established methods (auditing, transcription and reporting); then audits were 
conducted over five weeks using KAM 

At the conclusion of the evaluation, each IP&C nurse, matron and ward/ 
deputy manager was given self-administered questionnaires to determine 
attitudes and views. Eighty Four per cent of respondents preferred electronic 
reporting. One hundred per cent of the respondents agreed/strongly agreed 
that KAM saved time. Eighty four per cent of stakeholders found weekly 
feedback helpful and 71% believed that KAM assisted in the identification of 
risk. 

As surveillance of wards increased compliance also increased and auditing 
time decreased. 

Keywords: audit, time management and infection control 
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Introduction 

This report sets out the findings from an evaluation in Lewisham Healthcare 
NHS Trust, one of ten Showcase Hospitals, of the in-use and economic 
features and adoption characteristics of Kairos Audit Manager (KAM). 

The objective of this document is to help Directors of Infection Prevention and 
Control (IPC) and stakeholders to decide whether they should consider KAM 
as part of their Trust’s strategy to reduce HCAIs. 

The Problem 
Dissemination of Infection Control Audits to Stakeholders 

Winning Ways. Working together to reduce Healthcare Associated Infection in 
England[1] highlighted that in order to bring about improvement in IPC 
practices it is important that measures known to be effective in reducing the 
risk of infection are rigorously and consistently applied. 

Infection, Prevention & Control (IPC) audit tools provide Trusts with a 
standardised method of monitoring both clinical practice and environment. 
The Infection Control Nurses Association (ICNA) emphasised the use of audit 
tools to measure the implementation of policies and procedures relating to 
IPC. [2] 

Bryce et al concluded that infection control standardised audits provide an 
opportunity to benchmark existing practices, implement change, and assess 
identified remedy measures. They reviewed IPC team audits over 13 years 
and demonstrated that they provided opportunities to identify gaps in 
knowledge and non-compliance with IPC policies and procedures.  The 
results of the audits led to 257 recommendations, of which 95% resulted in 
changes in policies and procedures. [3] 

Feeding back audit results to stakeholders, wards and departments: 
 provides information for staff  and external stakeholders 
 enables staff to systematically identify where improvement is needed 
 helps identify training opportunities 
 minimises infection 
 enhances the quality of patient care and outcomes 

IPC audits can be used to provide procurement departments with a 
measurable standard to determine the cost effectiveness of IP&C 
commissioning and procurement. The National Audit Office study [4] identified 
many Trusts use paper auditing tools for data collection. 

“Infection control teams felt they had effective systems of surveillance for 
providing warning for infection outbreaks and providing wards with 
comparative data.  However, many trust did not feel they had sufficient IT 
or clerical resources to support their system of surveillance” 
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Data must be transcribed, input into databases and fed back using written 
reports; data analysis and risk assessments are performed manually. Manual 
methods are time consuming and can lead to transcription errors. Manual 
methods may cause a delay in disseminating: 

 risks 
 actions 
 outcomes 

Electronic data capture and reporting solutions (EDCRS) may provide a viable 
solution to data handling for IPC departments.  EDCRS may assist in 
monitoring IPC audit data and the effectiveness of the organisation to identify 
and rectify non-compliances. EDCRS reduce duplication in terms of data 
capture reporting and save time. 

The Product 
Kairos Audit Manager 

Kairos Audit Manager (KAM) is a custom-built software-auditing package, 
which uses EDCRS. At present, KAM uses ICNA standards auditing 
templates.  Due to its web-based audit manager functionality, KAM can be 
used as an integrated or stand-alone solution. 

Rackspace, a US based hosting company, hosts KAM, which Kairos states 
offers world-class standards in terms of guarantees, scalability and security. 

KAM is placed on handheld SoMo 650 RX (Appendix I) computers in which 
data can be stored. Captured data is transmitted by Wi-Fi, GPRS or USB. 
Data is transmitted by direct exchange to meet the security needs of Trust’s IT 
security protocols. 

Audit Manager features: 
 standard (ICNA) or bespoke auditing templates  
 data protection 
 rapid access to relevant standards and policies for each audit point 
 easily editable audit reports 
 web-based report generation, viewing and storage 
 automatic email reporting to key stakeholders 
 a platform for sharing data between locations 
 remote real-time analysis of data  
 no requirement of specialist software – uses standard web browsers 

e.g.IE Explorer or Mozilla Firefox for editing and viewing of reports 
 reduced overall auditing process time (auditing, writing reports, and 

result distribution) 
 RAG identification for risk and non-compliance 
 a method to synchronise data to computers via USB 
 Intel processor operating at 624MHz 
 Bluetooth version 2 + EDR class 2 for maximum  of 3rd party 

peripherals 
 reinforced Compact Flash and SDIO slots 
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The knowledge base 
What was known before this evaluation 

Infection control auditing tools provide a standardised method for examining 
staff practice and monitoring the care environment. Feedback of auditing 
results assists with the identification of where improvement is required to 
reduce risk and improve the quality of patient care. 

Millward et al reviewed the infection control audit tools used over 440 wards 
and determined whether objective auditing tools were effective at monitoring 
practices. They assessed the impact of training, and identified quality issues 
and measurement. [5] 

 A study by Anchalia & D’Ambruoso demonstrated the 88% reduction of SSI in 
a surgical unit after implementing a modified CDC guideline for the prevention 
of SSI audit. Consequently the audit tool was implemented throughout the 
surgical department leading to a 67% reduction of SSIs.[6] 

Fowler et al highlighted the effectiveness of using departmental policy audit 
and feedback programmes to disseminate the rate of broad-spectrum 
antibiotic usage by prescribers. This led to a reduction in the rate of 

 [7] Clostridium difficile.

Assanasen et al illustrated that with ward managers’ support, providing visual 
audit reports to key stakeholders e.g. nurses and physician led to increased 
compliance with hand washing, elevation of head of bed and the reduction in 

[8]femoral catheter insertions.

The evaluation 

The evaluation involved compliance audit of the Green is Clean sticker 
(Appendix II) which indicates the cleanliness of medical equipment. 

A 450 bedded acute district general hospital conducted seven weekly-
randomised audits of inpatients’ clinical areas using a modified ICNA’s 
Management of patient equipment (general) audit (Appendix III & IV). 

During the two-week baseline periods, audits were carried out using the 
established methods (auditing, transcription and reporting); then audits were 
conducted over 5 weeks using KAM (electronic data capture and reporting 
solution). 

KAM is able to supply an array of reports to meet departmental requirements. 
These are the reports used during this evaluation: 

 Feedback Report (Appendix V) 
o Type of Audit 
o Date 
o	 Auditor 
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o Site 
o Compliance Score  
o Non-Compliance Score 
o Non-Compliance resolution date 

 Analysis of Audit Score – Division ( Appendix VI) 
o Overall Compliance Score – RAG (red, amber & green) 
o Audit Date Range 
o Ward/Units 
o Auditors 
o Number of ward/units compliant within division 

 Analysis of Audits – Trustwide (Appendix VII) 
o Overall Compliance Score – RAG (red, amber & green) 
o Audit Date Range 
o Ward/Units 
o Auditors 
o Number of ward/units compliant with the particular Trust’s policy 

 Top Items Trustwide (Appendix VIII) 
o Non-Compliance 

 Annual Overview (Appendix IX) 
o Trust wide view 
o Ward/units 
o RAG and Compliance level achieved 
o Non-compliance 

 Management of Patient Equipment Audit Results (figure 9) 
o IP&C Consultant Nurse  
o Graph demonstrating overall performance and drivers 

The following graph shows the recipients of these reports. 

Reports 
Deputy/Ward 

Manager 
Matron 

Infection 
Prevention 
Consultant 

Nurse 

Feedback Reports x x 

Analysis of Audit Score 
report -Division 

x x 

Analysis of Audit -  All x x 

Top Items Report x 

Annual Overall Report * x x x 

*7 week data; Appendix IV-VIII  
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At the conclusion of the evaluation, each IP&C nurse, matron and ward 
manager was given self-administered questionnaires to determine attitudes 
and views on: 

 the usefulness and appropriateness 
 the scope of device and software 
 the usability of data outputs e.g. trends and data analysis reporting 
 risks Identification 
 time efficiencies achievability 

IP&C weekly performance times were determined by calculating the mean of 
each weekly auditing event. 

Training 

Eighty five per cent of IP&C nurses received training for the electronic KAM. 
One hundred per cent of IPC staff who completed a questionnaire agreed or 
strongly agreed that training was useful. Sixty six per cent of the IPC staff 
agreed or strongly agreed that KAM provided a high level of customer service 
(figures 1 and 2). 
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Results for Infection Prevention and Control Team 

Eight four per cent of the IP&C nurses agreed or strongly agreed that KAM 
was easy to use but 16% disagreed (figure 3). 

Eight three per cent of the IP&C nurses strongly agreed the entered data 
could be easily edited (figure 4). One hundred per cent agreed or strongly 
agreed that data could be easily uploaded to the online database.  

When asked whether all IP&C audits could be undertaken by KAM, 66% 
agreed or strongly agreed and 17% were unsure. 

One hundred per cent agreed or strongly agreed that the KAM solution saved 
time. 

How acceptable was the product to staff? 

Key stakeholders for the KAM evaluation were matrons, ward/deputy 
managers, and the IP&C Team. 

Key stakeholders completed self-administered questionnaires concerning the 
audit feedback components, of which 29% were matrons, 42% ward /deputy 
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Managers, and 25% IP&C auditors (4% of respondents did not indicate their 
roles). 

When asked about the reporting components of KAM, 84% agreed or strongly 
agreed that receiving weekly emails of the audit findings was useful, whereas 
8% strongly disagreed (4% unsure). 

Comparing paper with electronic reporting, 84% of respondents preferred 
electronic reporting; however, 12% preferred paper reporting.  Seventy four 
per cent of those who responded believed KAM reporting required less 
storage space whereas 13% were unsure about KAM reducing paper storage 
and 9% strongly disagreed that there was an improvement compared with 
paper reporting. 

Seventy-five per cent found the data output understandable and 21% 
disagreed or strongly disagreed (figure 5). Eighty eith per cent of those who 
responded found the trend analysis report useful (figure 6). 

When respondents were asked whether they were able to use audit reports to 
identify potential risks to patients, 71% were able to do so, 4% disagreed and 
the remaining were unsure or not applicable (figure 7). 
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Eighty four per cent found the real-time reporting application useful for the 
hospital setting; with 8% disagreeing on this and 8% unsure (figure 8). 

The performance chart (figure 8) shows that, as surveillance of wards 
increased, compliance also increased. This in turn meant that auditing time 
decreased. 
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Figure 9: Lewisham Healthcare NHS Trust- Management of Patient Equipment Audit Results. 

Advice and tools for trusts considering introducing Kairos 
Audit Manager 

Important points to consider 

Modifications 

For this evaluation, the Trust modified one ICNA audit template to meet the 
established protocol and standards. The modification took approximately two 
hours for one template. KAM offers an array of pre-programmed audits e.g. 
NPSA, ICNA. Before implementing KAM, Trusts will have to consider the lead-
time required: 

 to review existing audit protocols 
 to modify KAM audit (if necessary) 
 to incorporate and configure standards and regulations into the 

solution 

The challenge may be met by assigning a Super-User to work with KAM 
developers. 

Training 

Various methods of training would be required to ensure that staff members 
are confident and efficient in understanding and using KAM’s reporting 
elements. 

Kairos has developed a training manual for the IP&C Team and Trainer 
(Super-User). Karios offers IT support to liaise with IT teams to configure the 
SoMo 650 RX computer to local protocols. KAM training is group based with 
hands-on practical applications to assist the learner.  Total training time for the 
solution is four hours (2x2 hours sessions). However, execution time is 

12 




 

 

 

 

 

 

 
 

 

 

 
 

 
 

 

dependent on the level of computer experience and information uptake by the 
Learner. 

Impromptu rather than scheduled training sessions may prove beneficial and 
meet the training needs for the individual receiving auditing reports e.g. 
matron, ward manager. 

User training for report generation takes approximately two hours.  This 
feature allows the user to incorporate the best reporting elements to represent 
global or departmental data. 

Access 

Wi-Fi access was limited in the Trust, resulting in: 

 suboptimal data upload 
 delay in data transmission to stakeholders 

As a result of the Trust’s IT security protocols, KAM upload function could only 
be used on computer terminals in the IPC department.   

Limitations of this Evaluation 

The KAM evaluation was conducted over a five-week period. This evaluation 
did not use the full capacity of the KAM solution: 

 Multi-departmental - NPSA’s 49 Steps 
o Domestic 
o Cleaning 


 Patient Feedback - Dr. Foster-like capabilities 


Costs and benefits 

The IP&C department conducted the evaluation to monitor compliance with 
labeling clean patient equipment, with the Green is Clean sticker. If this 
department implemented the KAM solution, the costing would have followed 
the example below. 
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KAM can assist Trusts with meeting and demonstrating compliance with the 
Health and Social Care Act 2008 as well as demonstrating: 

 High Impact Interventions 
 Quality, Innovation, Prevention and Productivity (QIPP) Agenda 

KAM saved time and reduced waste. 
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Appendix I: SoMo 650 RX Handheld Computer 
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SoMo 650 Specifications 
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Appendix II: Green Clinell Sticker 
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Appendix III: Original ICNA Auditing Tool 

This tool was modified to meet the needs of the IP&C department (for 
complete list visit http://www.ips.uk.net/icna/Admin/uploads/audit_tools_acute.pdf) 
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Appendix IV: Infection Control Audit Tools Using KAM  

Management of patient equipment (general) 

Standard: There is a solution in place that ensures, as far as reasonably 
practicable, that all reusable equipment is properly decontaminated prior to 
use and that the risks associated with decontamination facilities and 
processes are adequately managed. 

All decontamination must be undertaken in accordance with local policy and 
manufacturers’ instructions. 
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Appendix V: Feedback Report 
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Appendix VI:  Analysis of Audit Score – Division  
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Appendix VII:  Analysis of Audits – Trustwide 

*compares two preselected time period using filter setting for equipment not in use 
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Appendix VIII:  Top Items Trustwide 
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Appendix IX: Annual Overview 
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