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Executive Summary   
 
  
This consultation document outlines draft recommendations for the development of a consistent, 
evidence-based approach to surveillance of surgical and procedural site infections (SSI) across 
New Zealand.  Such surveillance is expected to contribute to and inform actions that will deliver 
health and economic benefits for both patients and hospitals.  Surveillance will provide hospitals 
with information to guide clinical practice to enhance patient safety and free up resources for other 
healthcare activities. 
 
This document outlines why New Zealand needs a national SSI surveillance programme, provides 
background and rationale to support each draft recommendation and seeks feedback from 
interested parties. 
 
This document was developed by a multidisciplinary project team and has been informed by 
international and national experience in SSI surveillance.  Recommendations would apply to all 
surgery funded by district health boards (DHBs) regardless of which facility carries out the surgery. 
 
After consultation is complete, recommendations will be updated and presented to the Ministry of 
Health.  The Ministry will, in turn, develop advice for the Government so it can decide whether the 
proposed approach should be implemented and funded. 
  
In summary, it is recommended that a national SSI surveillance programme in New Zealand be 
based on the following approach: 
 
·  the programme uses the US National Healthcare Safety Network (NHSN) definitions for SSI 

·  selected hip and knee surgeries be the initial procedures targeted for surveillance 

·  over time additional procedures (such as coronary artery bypass grafting and caesarean 
sections) should also be targeted for surveillance 

·  a minimum of 100 consecutive procedures be targeted for surveillance except for hospitals 
that perform fewer than 100 procedures per year, which should include all procedures that are 
performed annually 

·  monitoring for event should occur in a standardised, systematic and prospective manner 

·  data be collected on compliance with important aspects of surgical best practice (for example 
administration of prophylactic antibiotic in the hour prior to surgery) 

·  designated healthcare professionals (for example, infection control professionals) collect and 
submit data for SSI surveillance and are trained to undertake this role 

·  a minimum approach to SSI case finding is based on scanning relevant microbiology requests 
and readmissions to hospital among patients who have undergone a procedure of interest 

·  the NNIS risk index is used to adjust for case mix between hospitals 

·  DHBs are able to generate their own reports from submitted data 

·  an annual report for all participating DHBs is publically issued 

·  the programme meets the current New Zealand Standard for Infection Prevention and Control 
and is centrally coordinated with ongoing national oversight, governance and leadership 

·  there is national commitment to ongoing training, education and research into SSI in New 
Zealand and support for DHB staff undertaking surveillance activities 

·  DHBs and other stakeholders are informed about why this surveillance is essential 
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·  there is strong commitment to ensuring sustainable structures and funding arrangements are 
in place to successfully run a SSI surveillance programme long-term 

·  the programme will incorporate information technology to reduce the labour-intensive aspects 
of surveillance. 

 
The outputs from the proposed surveillance programme will allow hospitals to make meaningful 
comparisons between local incidence rates and national bench-marks. These comparisons should 
direct and motivate hospitals to reduce rates of SSI by making changes to surgical care practices, 
including by implementing ‘bundles’ of best healthcare practice.  
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1 Introduction 
  

1.1 Why are we inviting you to read this document? 

We are seeking submissions from interested parties to assist us with finalising 
recommendations for the Ministry of Health (the Ministry) on the development of a national 
surgical and procedural site infection1 (SSI) surveillance programme.  We value your input 
into the development of these recommendations.   
 

1.2 Purpose of this document 

The purpose of this consultation document is to: 
  

·  provide you with background information on SSI surveillance  
  

·  describe the approach taken to develop recommendations for a national SSI 
surveillance programme 
 

·  demonstrate why a national SSI surveillance programme is needed (‘the case for 
change’) 
 

·  outline the recommendations for a national SSI surveillance system, along with the 
supporting rationale 
 

·  outline how you can have an input into the development of the final recommendations. 
 
 

1.3 Background to the SSI Surveillance Project 

Internationally it is recognised that up to 10 percent of patients admitted to hospitals in the 
developed world acquire one or more infections during their time in hospital.  (Controller and 
Auditor General Office, 2003)  These infections contribute to patient mortality, morbidity and 
divert scarce health resources away from other priority areas.   
 
To address this significant problem, the Quality Improvement Committee (QIC) developed 
the National Quality Improvement Programme (NQIP)2, which includes a programme for 
improving the prevention and control of infections in health care facilities – the Infection 
Prevention and Control (IPC) Programme. 
 

                                                      

1 The Centers for Disease Control and Prevention (CDC) consider an infection to be an SSI when it occurs at the 
site of surgery within 30 days of an operation or within one year of an operation if a foreign body (eg, an artificial 
heart valve or joint) is implanted as part of the surgery (http://www.cdc.gov/ncidod/dhqp/FAQ_SSI.html) 
2 NQIP is one of the programmes initiated by QIC, implemented by DHBs and overseen by the Ministry of Health.   
More information on QIC and NQIP can be found on the QIC website www.qic.health.govt.nz  
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The SSI Surveillance Project is one of the three components of IPC3.   This project provides 
an opportunity to develop a consistent, evidence-based approach nationally to the 
surveillance of SSI.  In turn, this contributes to national and international efforts to improve 
the safety of patients, healthcare workers and wider communities by reducing healthcare-
acquired infections (HAI). 
 
The SSI Surveillance Project builds on substantial international experience in reducing HAI. 
Surveillance of infections is one of the most important functions of a hospital infection control 
programme.  Surveillance, with prompt feedback of data to surgical services, can result in 
reductions in infection rates.  In addition, reporting of risk-adjusted, procedure-specific 
infection rates is a measure of the quality of care.   
 

1.4 The aim of the SSI Surveillance Project 

The aim of the SSI Surveillance Project is to develop, by the end of 2009, recommendations 
for national SSI surveillance.   

The purpose of developing a national SSI surveillance programme is to identify and measure 
SSI events to help inform quality improvement initiatives.  The outcome of such a 
surveillance programme will be to provide hospitals with information to guide clinical practice 
improvements and free up resources for other healthcare activities. 

Final decisions on whether the recommendations are implemented and funded will be made 
by the Government.   
 

1.5 How were the recommendations developed? 

This consultation document was drafted by a multidisciplinary project team with members 
drawn from different DHBs, the Ministry and independent project management support.   
 
In developing the recommendations for a national SSI surveillance programme and the 
supporting rationale, the project team identified and reviewed relevant literature, policies and 
strategies, and considered current New Zealand and international practices.  We took a 
consensus-based approach and were supported by members of a Technical Reference 
Group who peer reviewed material developed by the Team.  
 
Garry Smith, Auckland DHB Chief Executive, has lead responsibility for this national project.  
Garry and the Project Team report, in the first instance, to the NQIP National IPC Steering 
Group. 

 

1.6 How can you be involved? 

This document is designed to give all interested parties full information upon which to 
comment.  Your feedback is important to help identify any issues and changes needed prior 
to the recommendations on a national SSI surveillance system being finalised.   
 

                                                      

3 The other two IPC projects address hand hygiene and catheter-related bloodstream infections.  More information 
about the IPC projects can be found at www.infectioncontrol.org.nz   
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Included in this consultation document are questions where we specifically seek your input.  
We also welcome your views on any other aspect of this consultation document.  
 
This document has been sent to a range of stakeholder groups who will either have an 
impact on, or will be impacted by, a national system for SSI surveillance.  We have 
contacted all DHBs and stakeholder groups with varying interests in SSI surveillance, 
including: 
 

·  medical practitioners (for example, surgeons, nurses and microbiologists) 
·  professional bodies (for example, infection control networks and medical specialty 

colleges and societies, and consumer representatives) 
·  SSI managerial stakeholders (for example, national chief medical officers and the 

public health national collective). 
 

1.7 Period of consultation and where to send your f eedback 

The closing date for feedback on the draft recommen dations in this consultation 
document is Monday 16 November 2009 . 
 
Please email your feedback on or before that date to the IPC Programme Project Manager, 
Henry Dowler at henry.dowler@hankstar.co.nz.   
 
An electronic copy of this consultation document and the feedback form will shortly be 
available on the IPC Programme website – www.infectioncontrol.org.nz. 
 

1.8 What next? 

Once the consultation period is complete, all submissions will be analysed by the SSI project 
team.  These will, as appropriate, be incorporated in revised recommendations and 
supporting rationale.   
 
Updated recommendations will go to the IPC Steering Group in December 2009 and then to 
the Ministry in early 2010 for further cost benefit work and analysis the Ministry deems 
necessary before developing final recommendations to the Government. 
 

1.9 Further information 

More information about this and other IPC projects may be viewed at the IPC Programme 
website – www.infectioncontrol.org.nz. 
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2 The case for change 

A national SSI surveillance programme is expected to contribute to the achievement of 
significant health and economic benefits for both patients and hospitals.   
 
In 1970, the landmark ‘Study on the Efficacy of Nosocomial Infection Control’ (SENIC) 
demonstrated the value of infection control measures in reducing HAIs.  (Haley, Culver, 
White, et al, 1985)  The SENIC study showed that well-organised surveillance that includes 
feedback of infection rates to surgeons was associated with a significant reduction in the 
incidence of SSI.   
 
The June 2003 report ‘Management of Hospital-acquired Infection’ (Controller and Auditor 
General Office, 2003) noted that, internationally, up to 10 percent of patients admitted to 
modern hospitals in the developed world acquire one or more infections.  This is significant 
in terms of avoidable patient mortality and morbidity, occupational risks to healthcare 
workers and health risks to the wider community.  In 2003, it was estimated that the annual 
cost of such infections in New Zealand could be almost $140 million.  (Graves, Nicolls, & 
Morris, 2003) 

SSI are the second most common HAI after infections of the urinary tract – they account for 
approximately 17 percent of all HAI and occur in two to five percent of patients undergoing 
surgical procedures. (Roy, 2003)  Reducing SSI is a priority due to the health and economic 
burden that result from these infections.   
 

2.1 Health sector costs of SSI 

The exact costs of HAI, including SSI, are difficult to measure and value.  The greatest cost 
of HAI to the health sector is related to the additional length of stay that occurs as a 
consequence of the infection (ie, due to the consumption of healthcare resources that would 
otherwise be available to other patients).   SSI prolong the patient’s hospital stay on average 
by 7.4 days, at an average cost of $1000 per day. (Roy, 2003)  This is a significant 
‘opportunity cost’.   
  
Therefore, the process of attributing cost of HAI is best couched in terms of the number of 
bed days that are released and additional variable costs avoided.  
 
Table one compares the cost for specific HAI including the limited data available from New 
Zealand. It illustrates the substantial cost associated with HAI and the variation in cost 
depending on type of HAI. 
 
The information contained in table one demonstrates that significant, unnecessary 
consumption of healthcare resources can be avoided by preventing infections – effective 
infection prevention frees up bed days and reduces expenditure on variable costs such as 
laboratory and radiological testing, pharmaceuticals and dressings.  With high occupancy in 
most hospitals, lack of available beds results in elective procedures being cancelled and may 
contribute to DHBs not meeting service contracts.   
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Table One: Cost and increased length of stay associ ated with HAI 
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2.2 The cost to patients of SSI 
 
The cost to patients resulting from SSI is personal as well as financial.  The psychological 
impact of a prolonged recovery and reduced quality of life, as well as the loss of income and 
sense of wellbeing (associated with delays in returning to employment and other usual 
activities) is significant considerations.  Other hidden costs, such as those relating to the extra 
assistance required in the home environment, assistance with attending medical appointments 
and ongoing treatments are also acknowledged. 
 
Most studies looking at the excess cost of SSI have not assessed these patient-specific costs 
as it is difficult to obtain data and assign dollar values.  (Herwaldt, et al., 2006) 
 
 

2.3 Cost and benefits of a SSI surveillance program me 
 
It is recognised that a programme, such as that recommended in this document, will result in 
additional costs for individual DHBs. These costs include the time spent by staff undertaking 
surveillance, audits, training and education and IT services. The provision of accurate rates of 
SSI will allow for estimates of the cost associated with these infections and the estimated costs 
avoided when SSI are prevented. However, not all infections can be prevented and quantifying 
the costs avoided will be difficult. The costs avoided may allow for additional funding to be 
provided for other effective infection and prevention initiatives and other healthcare activities. 4 
 

                                                      

4 Please note that at this stage, only a preliminary assessment of the costs and benefits of a national SSI 
surveillance system has been undertaken – it is expected that a more detailed cost-benefit analysis will be 
undertaken after recommendations have been finalised.   
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Aside from costs avoided, the other major benefit of such a programme is the improvement in 
patient safety resulting from reduced infection risk. Where baseline rates of SSI are low, 
infection control services can focus on other important work such as hand hygiene or antibiotic 
stewardship. Where rates are high, auditing of clinical practice may be carried out and the 
implementation of scientifically established interventions to reduce infection rates can be 
applied as with the Surgical Care Improvement Programme (SCIP).  
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3 Current approaches to SSI surveillance 
 

 
Surveillance of HAI, including SSI, requires a continuous and systematic process for the 
collection, analysis, interpretation and dissemination of infection rates. This allows for long-term 
trends to be identified and baseline (endemic) rates of infection to be calculated.    
 
Conventional HAI surveillance has relied on ward rounds, reviews of medical charts and paper 
based reports of microbiologic results. A number of countries have introduced national 
surveillance systems that consist of:  
 
·  local action to collect and report infection data 
·  local action to reduce infections 
·  national reporting of infection data  
·  nationally co-ordinated action to further reduce infections. 
 
Table two provides a summary of current New Zealand and international approaches to SSI 
surveillance.  Further information on international approaches can be found in Appendix 2. 
 
  
 
Abbreviations used in table two 
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6 Unpublished survey by SSI Project Team, 2009. 
7http://www.ncbi.nlm.nih.gov/pubmed/15018472?ordinalpos=42&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum  
8 www.hpa.org.uk/web/HPAwebFile/HPAweb_C/1227774003450 
9 www.hps.scot.nhs.uk/haiic/sshaip/publications.aspx  
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10 www.vicniss .org.au/  
11 http://www.vicniss.org.au/Resources/VICNISSAnnualReport0808.pdf 
12 http://www.achs.org.au/pdf/Australasian_CIR_8th_Edition.pdf 
13 http://www.public.health.wa.gov.au/cproot/2257/2/11269%20HISWA%20REPORT%20WEB.pdf  
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14 http://www.journals.uchicago.edu/doi/abs/10.1086/501923  
15 http://www.springerlink.com/content/7p1131260112441x/  and  https://openaccess.leidenuniv.nl/bitstream/1887/13143/11/05.2.pdf  



  Consultation: National Surgical and Procedural Site Infection Surveillance Project 

  16 

 

 
4 What are we recommending? 

  
 

The following section outlines draft recommendations for a national SSI surveillance 
programme.  For each section, background on the issue is provided along with the rationale 
behind the recommendation. 
 
In developing the recommendations, the Project Team assumed that SSI surveillance will be 
consistent nationally and deliverable across all DHBs.    
 
It is important to note that: 
 
·  the recommendations capture all surgery funded by DHBs regardless of which facility 

carries this out 
 
·  implementation of the recommendations are not part of the project brief (ie, beyond being 

satisfied that the recommendations are reasonably practicable and, as far as possible, 
cost-effective). 

 
 

4.1 Definitions of SSI 

4.1.1 Recommendation 

That the SSI surveillance programme utilise the Nat ional Healthcare Safety Network 
(NHSN)16 definitions. 

4.1.2 Background and rationale 

In 1992 a consensus group from the Association of Professionals in Infection Control and 
Epidemiology (APIC), the Society for Healthcare Epidemiologists (SHEA) and the Surgical 
Infection Society adopted the term surgical site infection to describe the layers of tissue that 
were involved in an infectious process.   
 
The Centers for Disease Control and Prevention (CDC) in the USA developed the NHSN16 
definitions for SSI.  (Horan, et al., 1992; Mangram, et al., 1999)  They classify SSI into three 
levels: 
 
1. superficial incisional SSI  which involves skin and subcutaneous tissue 

 
2. deep incisional SSI  which involves deeper soft tissue 

 
3. organ/space SSI  which involve any part of the anatomy (organs and spaces), other than 

the incision, opened or manipulated during operations. 

                                                      

16 Previously known as the National Nosocomial Infection Surveillance. 
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These definitions have allowed the standardisation of SSI and they, or minor variations of 
them, are used by most SSI surveillance programmes internationally.  More detail on each of 
the above three definitions of SSI can be found in Appendix 3. 
 
The definitions come with an explanation about their application. There is guidance given 
around the clinical diagnosis of SSI, including: 
 

·  the requirement for clinical signs of infection to be documented in clinical notes 
·  the need for microbiology results to be interpreted in conjunction with the clinical 

findings. 
 
NHSN definitions have strict guidelines to ensure that each participant can adhere to the same 
criteria which promotes consistency in defining each type of SSI. 

To assist surveillance personnel in making decisions consistently, each module in the manual 
contains a list of specific infection sites and the criteria for determining the presence of an 
infection at each of those specific sites. 

Participants in a surveillance programme may not agree with all of the criteria for the NHSN 
definitions, but it is imperative to routinely use them for reporting infections. This will then allow 
the rates between hospitals to be more accurately compared and/or bench-marked. 

The NHSN definitions are a well validated set of definitions which are used widely 
internationally.  To collect useful data nationally, it is essential to have standard definitions 
used by all DHBs.   Training will need to be provided to ensure that the application of the 
definitions is nationally consistent. 
 
 
Consultation question 
 
Do you support the use of the NHSN definitions for SSI surveillance in New Zealand?  If not, 
please explain your answer. 
 

 

4.2 Procedures for surveillance 

4.2.1 Recommendations 

That the NHSN operative procedure categories be use d to define procedure 
categories (see Appendix 4). 

 
That the surgical procedure categories are introduc ed to the national surveillance 
programme in a staged approach: 

 
1) first stage   

- hip prosthesis (including revision surgery) 
- knee prosthesis (including revision surgery) 

 
2) second stage     

- caesarean section 
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- coronary artery bypass graft (CABG) 
 

3) third stage      
- further operative procedure categories selected fro m Appendix 4 (for example, 

vascular) that best fulfil the rationale outlined b elow. 
 

The procedures for surveillance will include both e lective and emergency surgery. 
 

4.2.2 Background and rationale 

When choosing which surgical procedures to initially perform surveillance on, the following 
issues have been considered. 

·  Number of procedures performed:  Data from the USA and UK show that the most 
commonly and consistently performed surgical procedures include hip and knee 
arthroplasties and caesarean sections. It is likely that these are also the most commonly 
performed procedures in New Zealand. Data from the National Joint Registry showed that 
in 2008 there were 8036 hip arthroplasties and 6002 knee arthroplasties performed in 
New Zealand 

·  Current surveillance: In a recent survey of the range of SSI surveillance in the 21 
DHBs, 12 reported that they undertook surveillance for joint replacement procedures, 12 
for lower segment caesarean section, and five and four DHB’s, respectively, undertook 
surveillance of clean surgical and clean contaminated procedures not otherwise 
specified.  One DHB undertook SSI surveillance for CABG (with donor) 

·  Impact of SSI: Procedures have been chosen where the impact of SSI on the patient is 
significant and the cost of managing such an infection is high. This applies particularly to 
orthopaedic procedures where a prosthesis is inserted. A recent paper in the medical 
literature examined in depth the adverse impact from SSI in a range of surgical 
categories.  It demonstrated that delay in discharge and associated costs were 
particularly marked for infections of hip and knee arthroplasties (deep infections) and 
CABGs.  (Coello, et al., 2005) 

·  Coverage of all DHBs: The procedures chosen for the first stage allow all DHBs to 
participate. 

A staged approach is recommended so that any logistical issues arising from the first stage 
can be addressed before the range of surveillance procedures is extended.  

 

Consultation questions 
 
Do you agree with a staged approach to the implementation of the programme?  If not, 
please explain your answer. 
 
Do you agree with the surgical procedures recommended for each stage of the surveillance 
programme?  If not, please explain your answer. 
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4.3 Approach to surveillance 

4.3.1 Recommendations 

That, in line with VICNISS, surveillance be perform ed on a minimum of 100 
procedures, as follows: 
 

·  DHBs who perform 100 or fewer such procedures per y ear should perform 
continuous surveillance 
 

·  DHBs that perform greater than 100 procedures per y ear may choose to 
undertake intermittent surveillance and report on 1 00 consecutive procedures. 

 

4.3.2 Background and rationale 

While a number of approaches to SSI surveillance are currently used throughout the world 
(see Table 2) and all are valid, it is proposed that the New Zealand approach to SSI 
surveillance programme align closely with VICNISS.  This is in order to maintain a standard 
approach across the SSI programme, and to allow comparison with Australasian clinical and 
collegial colleagues. 
 
Individual surgical teams are the level at which variation in SSI takes place and therefore 
measurement at this level is recommended. However, for reasons of privacy and ease of 
measurement, the DHB is the level at which public reporting would take place. DHBs should 
have access to their own data to conduct analysis at the level of individual hospitals and 
operators.  See section 4.9 for further details on reporting.  

Continuous surveillance could include the entire population of patients within each DHB that 
undergo a particular procedure. However, this is not likely to present a feasible volume of 
work for some institutions.  International best practice programmes set a minimum time 
period to determine the quantity of surveillance to be performed.  The NHSN programme 
accepts a minimum of one month of surveillance data per calendar year and the UK SSISS 
programme requires a continuous three month period of surveillance.  
 
SSI for clean and clean-contaminated procedures are uncommon events and surveillance 
should be performed on a reasonably large sample size to allow for comparison of SSI rates 
from one time period to another.  Rates calculated on small numbers of events will not be 
precise and will be difficult to compare over time.  Larger sample sizes also enable there to 
be a means of adjusting for case mix by risk adjustment so that inter-hospital comparison 
can occur. 
 
The number of procedures required to provide a statistically valid conclusion depend on 
several variables, including:  
 
1. the required level of statistical significance of the expected result 

 
2. what is an acceptable chance of missing real events  

 
3. the magnitude of the event under investigation 

 
4. the amount of disease in the population.   
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A reasonable number of procedures are required to obtain a number that is statistically 
significant from which to follow trends and reach conclusions on both a DHB and, with time, 
an operator level.   
 
As there is no single accepted standard or evidence for the number of procedures to be 
studied, the VICNISS approach of studying 100 procedures from each reporting unit (DHBs 
in the New Zealand setting) is recommended.  This will be statistically validated before 
implementation and reviewed once in place to assess both statistical rigour and sustainability 
of practice.  
 
 
Consultation question 
 
Do you agree with the recommendation that surveillance be performed on a minimum of 100 
procedures? If not, please explain your answer, including what you would propose as an 
alternative and why. 
 

 
 
 

4.4 Surveillance methods 

4.4.1 Recommendations 

That monitoring for SSI in the listed procedures sh ould occur in a standardised, 
systematic and prospective manner.  Surveillance wi ll be designed to pick up the 
following SSI 17: 
 
·  infection (deep or superficial) which occurs within  30 days of an operation when 

the patient is an inpatient or is readmitted to hos pital  
 

·  organ/space infections occurring up to one year fol lowing implant 18 surgery when 
the patient is an inpatient or is readmitted to hos pital.  

 
That surveillance will occur according to a standar d protocol (please see section 4.6 
for more detail).  
 
That post discharge surveillance be re-evaluated at  a later date. 
 

                                                      

17 The CDC consider an infection to be an SSI when it occurs at the site of surgery within 30 days of an operation 
or within one year of an operation if a foreign body (eg, an artificial heart valve or joint) is implanted as part of the 
surgery (http://www.cdc.gov/ncidod/dhqp/FAQ_SSI.html) 
18 Implant: a nonhuman-derived object, material or tissue that is permanently placed in a patient during an operative 
procedure and is not routinely manipulated for diagnostic or therapeutic purposes. Examples include: porcine or 
mechanical heart values, metal rods, mesh, sternal wires, screws, cement, and other devices. 
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4.4.2 Background and rationale 

 
While rigorous post discharge surveillance (PDS) is an important element in detecting all 
SSI, a significant limitation is that there is currently no reliable method of identifying 
infections post discharge.  Most countries with a SSI surveillance programme do not 
currently undertake post discharge surveillance (see Table 2).  NHSN in the US and SSISS 
in England are currently looking at this issue and a well standardised approach may 
eventually be developed that can be validated and implemented in New Zealand. 
 
Serious infections that occur after discharge often lead to readmission and these infections 
will be captured by the proposed approach. 
 
While restricting the collection of SSI episodes to in-hospital infections (identified during 
patient stay and readmissions) will miss superficial infections that often present after 
discharge, for many procedures post discharge surveillance would require a lot of extra work 
to capture a few superficial SSI.  A balance is required between the cost (dollars, people and 
other resources) and the additional benefit gained from a quality perspective by undertaking 
this activity.  For some procedures, the time and effort required may be better applied 
elsewhere.  
 
Organ/space infections involving implants of a graft or prosthesis (orthopaedic and vascular) 
represent the most severe and costly end of SSI.  Surveillance up to one year after the initial 
procedure is necessary because organisms of low pathogenicity may be inoculated into the 
deep site during surgery and only become apparent as causing infection many months after 
the initial procedure was carried out.  
 
The majority of organ/space infections will be captured by the proposed approach as many 
of these patients will be readmitted. However, it is recognised that if a patient is readmitted to 
a different hospital to where the procedure took place, there needs to be a mechanism in 
place to inform the initial hospital that a SSI has been identified (see section 4.6). 
 
In the absence of an acceptable and well validated method for post discharge surveillance it 
will be up to the individual DHB to decide whether or not the undertake this task.   
 

 
 
Consultation questions 
 
Do you agree with the proposed surveillance methods?  If not, please explain your answer. 
 
Do you agree with not undertaking post discharge surveillance at this stage and re-
evaluating this at a later date?  If not, please explain your answer.  
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4.5 What data should be collected? 

4.5.1 Recommendations 

That all individuals undergoing a surveillance proc edure have a standard set of 
demographic and operation data collected at the tim e of the procedure.  These data 
items are outlined in the following table: 
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That the method of collection and recording of pre- operative and peri-operative data 
will be at the discretion of individual DHBs accord ing to the human and electronic 
resources at their disposal.  However, clearly defi ned times or dates must be recorded 
in order that calculation of variables such as pre- operative length of stay, operating 
time, antibiotic to incision time is consistent acr oss all centres. 
 
That collection of post-operative data (ie, event m onitoring) will be performed in a 
standardised and systematic manner (see section 4.6 ). 
 
That submission of data should be electronic and ma y occur via web-based data entry 
into a centralised database or a similar IT approac h. 
 

4.5.2 Background and rationale 

It is recognised that the number of variables that could potentially be included in the dataset 
for a SSI surveillance programme is potentially very large.  The 30 variables outlined in the 
table were selected as the: 
 
·  pre-operative factors, including key patient centred variables, which will be necessary for 

effective epidemiological analysis of the data and will allow further assessment of locally 
relevant risk factors for SSI 

 
·  peri-operative variables, including established risk factors for SSI in international studies 

that are amenable to modification, or proven preventive measures against SSI that are 
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part of best practice. These variables can then be audited and assessed individually as to 
their specific contribution to SSI rates both locally and nationally 

 
·  post-operative variables related to the confirmation and detailing of SSI, as well as key 

variables which SSI may potentially have an effect on, for example, the length of stay in 
hospital. Information on causative organisms that may impact on preventive measure 
such as appropriate prophylactic antibiotic choices will also be collected. 

 
The majority of data elements identified for collection encompass those which are collected 
by other SSI surveillance programmes (VICNISS, UK, Scotland, and USA).  (Mayhall, 2004)   
Additional variables have been added that may be of local relevance. 
 
Nationally consistent data must be collected to allow for comparability amongst DHBs.  A 
certain amount of information is required on all patients undergoing studied procedures, 
irrespective of their surgical outcome.  This provides a denominator to calculate rates of SSI 
and to act as controls when looking at local risk factors for the development of SSI.  See 
section 4.6 where this is discussed in more detail. 
 
The data collected will need to be submitted to a centralised support agency to facilitate data 
analysis. There are a number of electronic approaches that may be used, for example, web 
based entry of data. How this may happen is outside the scope of this consultation paper.  
However, it will need to be fully explored when implementation of the recommendations is 
considered. 
 
 
Consultation questions 
 
Do you agree with the variables included in the proposed SSI surveillance data set?  If not, 
please explain your answer, including what variables should be added/deleted and why. 
 
Does your institution currently have systems operating to collect some or all of this data set?  
If so, what are these systems, what data do they collect and do they do this electronically or 
manually?   
 
How could collection of this data be done more efficiently and effectively? 
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4.6 ‘How’ to monitor for event? 

4.6.1 Recommendations 

That pre-existing, routinely updated hospital datab ases be utilised in order to 
maximise the efficiency of case finding and decreas e workload for those involved in 
data collection. 
 
That automated electronic data-mining systems be id entified and/or developed to 
stream line data collection/management. 
 
That designated healthcare personnel (for example, infection control professionals 
(ICPs)) be assigned to collect and submit data for SSI surveillance in all hospitals.  
 
That all healthcare personnel assigned to collect a nd submit data for SSI surveillance 
be trained in the application of NHSN definitions a nd in case-finding methodology. 
 

4.6.2 Background and rationale 

Hospitals participating in a national surveillance programme should detect SSI using a 
systematic and standardised approach. A standardised approach is necessary to ensure that 
rates of SSI reported by different hospitals are able to be compared in a meaningful way.  

It is also important that the approach used can reliably detect cases of SSI without creating 
an unreasonable workload for the personnel responsible for detecting cases of SSI.  One 
method could be automated data-mining software which retrieves patient information from 
microbiology, pharmacy and other medical records to ensure accuracy, consistency and 
ease of data collection and management. 

The detection of SSI should be performed by trained personnel. This will require a 
collaborative effort between key services (for example, surgical services and infection 
prevention control personnel).   
 
In most DHBs, retrieval, analysis and reporting of SSI data is undertaken by the Infection 
Control Service.  It is the role of all key personnel (clinical and ICP) to ensure that all 
procedures undertaken during the surveillance period are captured (‘denominator data’).  For 
example, clinicians will participate in SSI monitoring by ensuring relevant information 
required in the data set is entered into electronic records (preferably) or paper records.  In 
addition, ICPs should use a systematic and standardised approach to detect cases of SSI 
(‘numerator data’).  

4.6.2.1 Collection of denominator data (all patients undergoing procedure) 

All patients who have undergone a procedure of interest during the surveillance period 
should be recorded using a standardised data collection tool (see Appendix 5 for examples) 
– this provides the denominator data.  This should be electronic rather than paper based.  

It is important that denominator data is collected from all patients undergoing a procedure of 
interest, especially in the initial stages of surveillance, to be able to identify what puts 
patients at risk of a SSI.   With time, the amount and type of data collected should be 
reviewed to confirm whether this level of information is still necessary. 
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Wherever possible, to reduce workload for ICPs, the pre-operative and peri-operative data 
outlined in section 4.5 should be obtained from pre-existing hospital databases.  
Collaboration with national surgical registries should also be pursued in order to avoid 
unnecessary duplication of data collection (for example, the National Joint Registry (NJR)).   
Designated ICPs at each participating hospital should liaise closely with IT staff so that pre-
existing hospital databases are utilised effectively.    
 

4.6.2.2 Collection of numerator data (SSI case finding) 

Traditional methods used to detect cases of SSI include the following: 
 
·  systematic review of patient charts, including medical notes and temperature charts 
 
·  ward-based reporting by the clinical team caring for the patient 

 
·  systematic review of databases, including those maintained by microbiology, pharmacy 

and radiology departments. 
 
Systematic, manual review of patient charts by those responsible for collecting data can be 
impractical if large numbers of patients need to be followed up.  Ward-based reporting of SSI 
by the team caring for the patient is also problematic.  
 
Identification of cases of SSI using microbiology, readmission and other relevant databases 
to flag patients with possible SSI is proposed. This simple approach is likely to be feasible as 
a minimum SSI case finding strategy for most hospitals in New Zealand. 
 
If the patient meets NHSN criteria for SSI but the procedure itself was performed at a 
different hospital, then the ICP at the hospital where the operation was originally performed 
should be notified.  

 
Microbiology request surveillance 

Surgical patients who have relevant specimen (for example, aseptically obtained culture of 
fluid or tissue from the incision) submitted to the microbiology laboratory should be identified 
to determine whether they have undergone a procedure targeted for surveillance within the 
preceding 30 days (or within the previous year if the targeted procedure involved an implant).  
Ideally the specimen will be tagged, allowing for electronic flagging of results. Hospital IT 
staff may be able to assist with this process.  

If the patient has undergone a targeted procedure within this timeframe, then the clinical 
records should be reviewed to determine whether NHSN criteria for SSI are met.   

For hospitals that perform fewer procedures, it may be feasible to regularly review the 
microbiology records of each individual patient without obtaining a separate list from IT 
and/or microbiology.  

Readmission surveillance 

Hospital databases should be used to identify all patients that have been readmitted within 
30 days of discharge (or within 1 year of discharge for procedures involving implants).  
Those that have had a relevant surgical procedure can then be identified and reviewed to 
determine whether the NHSN definition for SSI has been met.  Input from hospital IT staff 
may be required.  
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Consultation questions 
 
Do you agree with the proposed approach on ‘how’ to monitor for an SSI event?  If not, 
please explain your answer. 
 
Can you suggest any alternative approaches to SSI case finding? If so, please describe.  
 

 

4.7 Risk stratification 

4.7.1 Recommendations 

That the current NHSH (formerly NNIS) modified risk  index should be applied. 
  
That, in addition to the risk factors collected for  the NHSN modified risk index, the 
collection of other risk factors should be undertak en to determine the procedure-
specific risk factors in the New Zealand setting. T hese risk factors include, but are not 
limited to the following: age; gender; ethnicity; p reoperative length of stay; diabetes 
mellitus; indication for surgery, complexity of sur gery.  Multivariate analysis should 
be undertaken to determine the importance of each r isk factor for each procedure.   
 

4.7.2 Background and rationale 

Risk stratification is a means of adjusting for case mix.  It allows for adjustment of the rate 
according to the risk of developing an SSI. For SSI, the traditional wound classification 
system, which stratifies each wound into one of four categories (clean, clean-contaminated, 
contaminated and dirty-infected), is limited as it fails to account for intrinsic patient risk 
factors.  
 
The original SENIC Study data was used to develop a simplified risk index. Ten risk factors 
were analysed with stepwise multiple logistic regression techniques. The risk index was 
applied to a further sample of surgical patients and it was shown to be predictive of the risk 
of SSI.  Surgical wound infection risk was best predicted by four factors: 
 
1. abdominal surgery 

 
2. an operation lasting longer than two hours 

 
3. contaminated or dirty-infected operations as classified by the traditional wound 

classification system  
 

4. having greater than or equal to three discharge diagnosis.  
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The risk index was modified in 1991 so that it was based on data easily obtainable at the 
time of surgery.  Each operation is scored by the presence or absence of three risk factors:  
 
1. a patient having an American Society of Anaesthesiologists (ASA) preoperative 

assessment score of 3, 4 or 5 
 

2. an operation classified as either contaminated or dirty-infected 
 

3. an operation with duration of surgery more than T hours where T depends on the 
operative procedure being performed.  
 

The T cut point for each surgical procedure was derived from the NNIS database and was 
chosen to be the 75th percentile of the distribution of duration of surgery for that procedure. 
The ASA score is a proxy variable for patient intrinsic risk.  An assumption was made that 
these three variables account for the majority of operative risk for infection and that they are 
each of equal importance or weight.  
 
More recently, the finding that the use of laparoscope had a protective effect has prompted 
NHSN to modify its index by allowing subtraction by one to a lower category whenever a 
laparoscope is used. 
 
The approach towards surgery has changed in recent years. There has been a shift towards 
outpatient or day surgery, the intrinsic risk factors within patient groups has increased.  
Patients are getting older, have more co-morbidities and may be immunocompromised and 
the length of stay postoperatively has reduced. It has clearly been established that certain 
patient and procedure specific events increase the risk for SSIs.  This, coupled with recent 
changes to the way in which surgery is performed, has shown that the currently used NNIS 
modified risk index does not predict risk of infection for all procedures.   
 
It may be more important to determine the risk factors that are unique for each procedure 
and then assess the importance or weight that should be given to each variable. This can 
only be achieved by using a standardised approach to the collection of potential risk factors 
and then using an aggregated multivariate model to determine risk factors.  
 
Data from the VICNISS HAI surveillance system has shown that the NNIS risk index 
correlates well with some procedures (appendectomy, caesarean section and colon surgery) 
but correlates poorly with others such as coronary artery bypass surgery.  (Freidman, et al., 
2007)  Other studies have applied the c-index (a measure of predictive performance) to 
assess the NNIS risk index to a range of surgical procedures. A population-based study 
showed that the modified risk index had modest discrimination only (C statistic, 0.59) and the 
majority of SSI occurred within lower risk strata.  (Daneman, Simor, and Redelmeier, 2009) 
 
In a multi-centre cohort study the predictive power of the NNIS modified risk index was 
compared with the ability of a procedure-specific logistic regression model to predict SSI. 
The predictive power of the newer model was better than the NNIS modified risk index at 
predicting the risk of SSI.  (Geubbels, et al., 2006) 
 
Similar studies looking at single procedures only, such as cardiothoracic operations, have 
shown that the NNIS risk index stratifies patients by one variable only – the duration of 
surgery.  (Roy, et al., 2000) 
 
While there is some uncertainty about the validity of the current NHSN modified risk index to 
stratify patients in a meaningful way for increased infection risk for all procedures, it has 
been used extensively by SSI programmes in other countries and should be applied for the 
proposed surveillance programme.  However, it is clear that any risk stratification scoring 
system should ideally be validated in New Zealand (ie, as little is known about what factors 
are relevant in the local population).   



  Consultation: National Surgical and Procedural Site Infection Surveillance Project 

  28 

 

 
Another means for stratifying for risk is by standardisation of the rate. Standardisation is a 
method of combining category-specific rates into a single summary value by taking the 
weighted average of them. Standardisation facilitates the comparisons of HAI rates over time 
within and between hospitals and would allow for the prediction of SSI risk for patients 
undergoing a particular procedure.  
 
 
Consultation questions 
 
Do you consider risk stratification of SSI rates to be necessary?  If not, please explain your 
answer. 
 
Do you think that it is important to determine New Zealand specific risk factors?  If so, please 
explain which ones and why. 
 
 

 

4.8 Rate (risk) calculations 

4.8.1 Recommendations 

That the rate (or risk) of SSI is reported as the n umber of SSI per 100 operations.  
 
That an in-hospital rate be calculated. Where post- discharge surveillance is 
undertaken this rate can be reported separately and  then combined with the in-
hospital rate to provide a 30-day post operation/pr ocedure rate for procedures without 
prosthetic implants and 12-month post operation/pro cedure rate for those procedures 
with prosthetic implants. 
 

4.8.2 Background and rationale 

The rate of incidence of infection is the number of new infections that occur in a defined 
population during the given time period. This is more accurately described as a risk but it is 
usually reported as a rate. The measure is reported as the number of SSI per 100 
operations. 
 
 
Incidence rate     =   number of patients who have a SSI in a specific period  X     100 
            number of patients undergoing the operation/ procedure  

during the specific time period 
 
This is the standard format for reporting incidence rates for SSI – it is used by all SSI 
surveillance systems.  It will allow comparison with between local, regional and national 
services with similar case mix and with other countries with similar provision of healthcare. 
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Consultation question 
 
Do you agree with reporting the SSI rate (risk) in this manner?   If not, please explain your 
answer. 
 
 

 

4.9 Reporting  

4.9.1 Recommendations 
 

That participating hospitals be required to regular ly submit data to the central data 
facility within specified time frames. 
 
That data analysis is undertaken centrally in a tim ely manner.   
 

      That the use of confidence intervals (CI) be used for reporting rates and identifying 
problem areas and that the Standardised Infection R atio (SIR) be considered for 
future use in intra-hospital comparisons over time,  and inter-hospital comparisons. 
 
That an annual report of findings at the DHB level is produced centrally for all 
participants and is publically available.   
 
That data be made available to the DHB for local an alysis at hospital and operator 
level. 

 

4.9.2 Background and rationale 

 
The goal of SSI surveillance should be the linking of outcomes (SSI rates) with the process 
(the surgical procedure including preoperative assessment and postoperative management).  
Prompt feedback of appropriate data to surgeons has been shown to be an important 
component of strategies to reduce SSI risk.  Reporting must be done in such a manner as to 
allow adjustment for case mix. 
 
Data submission should be conducted in a form that allows data to be managed and 
analysed both locally and nationally.  This would allow annual centralised reporting of DHB 
rates and local analysis by each organisation as they see fit. 
 
Rates should be stratified and reported nationally by risk once locally appropriate risk factors 
have been determined (see sections 4.7 and 4.8 for more information on risk stratification 
and calculations).   DHBs will have their individual SSI rates calculated.  
 
There are a number of equally valid methods for reporting rates but, in line with the rest of 
the programme, the VICNISS approach using confidence intervals (CI) to identify areas of 
concern has been adopted. These are equivalent to control limits. Rates exceeding the 95 
percent CI are considered to be of concern and those exceeding the 99 percent CI require 
action 

 
The Standardised Infection Ratio (SIR) is a newer approach to reporting risk-adjusted rates 
and may be a better statistical method for public reporting of risk-adjusted infection rates. It 
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is the most practical statistic for benchmark comparisons, intra-hospital comparisons over 
time and inter-hospital comparisons.  It gives a better estimate of the true infection rate when 
small numerators or denominators are present in some or all of the four risk categories (0 – 
3) and it gives greater precision as the confidence intervals are narrower.  
 
For intra-hospital comparisons over time the monthly or surveillance period denominator may 
be small and hence statistically ‘unstable’. The SIR provides the best means of comparison 
in this situation. For inter-hospital comparisons the distribution of patient risk differs widely 
between hospitals. To minimise the bias associated with comparison between two hospitals 
with different distribution of risk, each hospital can be compared with the combined number 
of procedures for all the comparator hospitals.  (Gaynes, 2000;  Gaynes, 2001; Gustafson, 
2006). The level at which the SIR value causes concern and requires action is not clearly 
defined.  
 
Initially CIs will be used for reporting with the SIR reported as an additional statistic.  This will 
help increase familiarity with the new method of reporting and will allow assessment of the 
appropriate cut-off values for action to be taken. 
 
The annual report should not only document SSI rates but should also include descriptive 
data on rates of compliance with practices designed to reduce the risk of SSI.  For example, 
rates of compliance with best antibiotic prophylaxis practice (including the choice, timing and 
dosing of prophylactic antibiotic agent). The report should also specify the number of DHB’s 
contributing data and the size (number of beds) of contributing hospitals.  The SSI rate (ratio) 
is the mean or 50th percentile for the aggregated data.   
 
In general, DHB specific rates should be reported to the DHB’s Quality Team for distribution 
to the Clinical Service undertaking the procedure/s and to the Senior Management Team.  
Some DHBs may choose to include the data in a Quality Reporting Framework. 
 
Where the SSI rate for a procedure from an individual DHB exceeds the agreed acceptable 
rate then additional analysis of the data should be undertaken19. Similarly if the report 
reveals that compliance with measures used to reduce the risk of SSI are suboptimal (for 
example, low rates of appropriately timed antibiotic administration) then further investigations 
or interventions should be implemented to improve adherence.  
 
For DHBs with SSI rates that are high compared to national benchmarks (see previous 
page), a comprehensive audit would ideally be undertaken to assess adherence to a range 
of best practices aimed at reducing SSI. Single interventions that have been shown to 
improve outcomes have been placed together as a ‘bundle’ of interventions that when 
implemented may result in a reduction in SSI rates.  Auditing of adherence to the 
components of the bundle may identify areas that should be targeted by quality improvement 
initiatives.    
 
Decisions around the means of data collection, analysis and the reporting format should take 
into consideration the recent advances in information technology. While maintaining data 
security, integrity, and confidentiality, the system should have the capacity for each DHB to 
collect the data and for outcomes to be reported locally and nationally in a timely manner. 
 

                                                      

19 Examples of further means of analysis include chart reviews, case control studies and root cause analysis.   
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Consultation questions 
 
What information do you expect to see in a: 
 
- DHB SSI surveillance report?  
- national SSI surveillance report? 
 
Do you support reporting rates using confidence intervals?  If not, please explain your 
answer. 
 
Do you support the public reporting of DHB and  national rates?  If not, please explain your 
answer. 
 

 
 

 
4.10 How to deliver a national SSI surveillance pro gramme?  
 

4.10.1 Recommendations 
 
That the programme meets the current New Zealand St andard for infection prevention 
and control (Health and Disability Services Standar d NZS 8134.3: 2008). 
 
That the programme is centrally  coordinated with ongoing national oversight, 
governance and leadership. 
 
That a national advisory function be available to s upport the delivery of the 
programme. 
 

4.10.2 Background and rationale 

The delivery of a national SSI surveillance programme will require strong leadership and 
support for the delivery systems and people who are going to undertake the data collection, 
analyse the data and report the results. This is essential to ensure that an effective 
surveillance programme is delivered.  
 
The current New Zealand Standard for infection prevention and control (Health and Disability 
Services NZS 8134.3:2008) gives clear guidance on the governance of an infection control 
service within an organisation. A similar approach should be adopted for the governance 
structure for this programme. The key components of this Standard are: 
 
·  a clearly defined and documented programme 
·  the programme is developed in consultation with relevant key stakeholders 
·  a governing body demonstrates commitment to the programme and ensures that it is 

adequately resourced 
·  there is an annual review of the programme 
·  the responsibility for delivering the programme is clearly defined 
·  membership and size of the governance and advisory bodies are appropriate for the 

complexity of the programme and its role is clearly defined 
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·  regular reporting processes and prompt notification of serious issues identified by the 
programme 

·  the staffing levels and responsibilities of support services are clearly identified and 
documented 

·  a clear process for early consultation and feedback to the participating DHB’s and key 
stakeholders when changes are proposed to the programme. 

 
To support a nationally consistent approach to SSI surveillance, which is essential to allow 
meaningful comparisons between local incidence rates and national benchmarks, the 
following activities should be undertaken centrally: 
 
·  the overall implementation and maintenance of the programme 
·  analysis and reporting of data 
·  initiation of improvement activities 
·  communication of information to consumers and health care providers. 

 
Accordingly the approach requires local education and culture change around SSI 
surveillance, supported by a nationally consistent approach to SSI surveillance.  
 
The national advisory function needs to ensure that there is input from key stakeholders 
which, amongst other things, is used to inform the delivery of the programme nationally.  
Stakeholders may include, but are not limited to the following: 
 
·  Royal Australasian College of Surgeons  
·  DHB Funding and Planning 
·  Ministry of Health Quality Improvement Committee 
·  Consumer Representatives  
·  New Zealand Nursing Organisation (NZNO) National Division of Infection Control 

Nurses 
·  Australasian Society for Infectious Diseases (ASID)  
·  Infectious Diseases Physicians and Clinical Microbiologists 
·  Royal College of Pathologists of Australasia 
·  Public Health Specialists with experience in epidemiology 
·  Healthcare Epidemiologist 
·  ESR. 
 
 
Successful overseas programmes have well established support structures as outlined in the 
following paragraphs. 
 

4.10.2.1 NHSN – USA 

The National Healthcare Safety Network (NHSN) is part of the Division of Healthcare Quality 
Promotion (DHQP) at CDC. The Division of Healthcare Quality Promotion (DHQP) is part of 
the National Center for Infectious Diseases, in CDC’s Coordinating Center for Infectious 
Diseases. 
 
 The Healthcare Outcomes Branch (HOB) conducts surveillance, research, and 
demonstration projects to measure the impact of healthcare-associated infections, adverse 
drug events, and other complications of healthcare. HOB staff work closely with healthcare 
practitioners and healthcare facilities and with partners in other federal agencies, accrediting 
bodies, and professional groups.  
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A major initiative currently underway in HOB is the National Healthcare Safety Network 
(NHSN), a web-based system for monitoring healthcare-associated adverse events.  It is a 
voluntary, secure, internet-based surveillance system that integrates patient and healthcare 
personnel safety surveillance systems. A review of the programme in May 2008 stressed the 
need for visible recognition of NHSN to enable it to meet the challenge and remain the 
standard for HAI surveillance.    
 

4.10.2.2 VICNISS – Australia 

The VICNISS Coordinating Centre collects and analyses data from individual hospitals, and 
reports quarterly to participants and the Department of Human Services on aggregate, risk 
adjusted, procedure-specific infection rates. This information contributes to the development 
of accurate and reliable benchmarks against which hospitals and health services can assess 
their performance.  
 
The VICNISS programme is overseen by an Advisory Committee. The Centre is staffed by a 
multidisciplinary team comprising infection control nurses, epidemiologists, infectious 
diseases physicians, an information technology officer and an education officer. 
 

4.10.2.3 SSISS (HPA) – England 

The Surgical Site Infection Surveillance Service (SSISS) is located within the Healthcare 
Associated Infection and Antimicrobial Resistance Department of the Health Protection 
Agency. The objectives of the SSISS are to provide national data on the incidence of SSI in 
specified groups of surgical procedures to support methods of surveillance and data 
validation that ensure high quality data suitable for comparison within and between hospital 
and to maintain, as far as possible, comparability with data previously collected so that 
trends over time can be evaluated.  
 
The activities of this programme are overseen by the Advisory Committee on Antimicrobial 
Resistance and Healthcare Acquired Infections, a non statutory advisory non-Departmental 
public body.  
 
 
Consultation questions 
 
Do you agree that the surveillance programme should meet the current New Zealand 
Standard for infection prevention and control (Health and Disability Services Standard NZS 
8134.3: 2008)?  If not, please explain your answer. 
 
Do you agree with the surveillance programme being coordinated and governed centrally?   
If not, please explain your answer. 
 
Do you agree with a national advisory function supporting the programme?  If not, please 
explain your answer. 
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4.11 Sustainability 

4.11.1 Recommendations 

Centralised delivery of the SSI surveillance progra mme 
 
·  That there is national commitment to ongoing traini ng, education and research 

into SSI in New Zealand. 
 

·  That central advisory support is provided for staff  within DHBs undertaking the 
surveillance activities, analysing data and reporti ng results.  

 
·  That a multifaceted approach is established to impr ove communication about SSI 

both to the health sector and the public. 
 
SSI surveillance programme delivery 
 
·  That clear messages are published about the program me and its objectives so 

DHBs and other stakeholders understand why the surv eillance activity is 
essential. 
 

·  That sustainable local and national structures and funding arrangements are 
established to successfully run the SSI surveillanc e programme over the long-
term. 

 
·  That information technology solutions be developed and used to reduce the 

labour-intensive aspects of surveillance. 
 

4.11.2 Background and rationale 

For a surveillance programme to deliver on its objective to reduce SSI, it must be able to 
document the impact of SSI (cost to organisations and individuals), monitor trends and 
evaluate the effectiveness of its activities. To do this successfully it needs to measure events 
and outcomes in healthcare; activities that can only be carried out by trained and skilled staff 
who are well resourced. Embedding surveillance in DHB Quality Programmes should 
contribute to long term sustainability. 
  
A recent review of the NHSN programme at CDC highlighted the following issues as being 
key for the delivery and the expansion of the service: 
 
·  CDC needs to recognise NHSN as a high priority core surveillance activity and assure 

adequate support for the programme 
 

·  NHSN should be seen as the expert entity for setting standards for surveillance of HAI 
and should be utilised throughout the healthcare delivery system. To do this will require 
embracing innovative technology 

 
·  short-term and long-term strategic planning is required for expansion of the programme 

 
·  attention must be paid to lessening the burden of surveillance and developing user-

friendly data collection 
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·  collaboration with other services within the health sector should be encouraged 
 

·  continual expansion of metrics on processes of care that support prevention of HAI 
 

·  increase the visibility and awareness of the value of NHSN and channel findings from 
surveillance to groups such as consumers using media that will reach a wider audience.  
(DHQP, CDC, 2008) 

 
A number of these issues are crucial for the sustainability of such a programme in New 
Zealand; well resourced with sustainable structures and funding arrangements, use of 
innovative technology, collective DHB ownership, strong linkage with key stakeholders and 
high visibility within the health sector and the wider public.   
 
 
Consultation questions 
 
Do you agree with the proposed approach to ensuring the sustainability of a national SSI 
surveillance programme?   If not, please explain your answer. 
 
What else do you think may be essential for the sustainability of a national SSI surveillance 
programme? 
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5 Conclusion  
 

Systematic surveillance combined with timely reporting of infection rates to surgeons has 
been associated with reductions in the incidence of SSI.  Based on these findings, many 
countries have implemented SSI surveillance programmes at a national level.   
 
National surveillance programmes aim to identify and define cases of SSI using consistent 
definitions and case finding methods between hospitals.  Such programmes allow hospitals 
to make meaningful comparisons between local incidence rates and national bench-marks. 
These comparisons should direct and motivate hospitals to reduce rates of SSI by making 
changes to surgical care practices.  Indeed, there is little point in hospitals participating in a 
national surveillance programme if processes are not reviewed and changes made to 
practice based on the results obtained. 
 
There are a number of potential ‘best practice’ approaches that can be targeted as part of an 
overall strategy to reduce SSI rates. These include, but are not limited to the following:  
 
·  appropriate choice of antibiotic prophylaxis 
·  appropriate weight-based dosing of antibiotic prophylaxis 
·  redosing of antibiotic prophylaxis after four hours for prolonged procedures 
·  administration of antibiotic prophylaxis within one hour prior to incision 
·  hair removal by clippers rather than shaving prior to surgery 
·  surgical field skin antisepsis with chlorhexidine  
·  maintenance of perioperative normothermia for colon surgery 
·  maintenance of perioperative glucose control prior to cardiac surgery. 
 
Incidence rates of SSI can be reduced by implementing ‘bundles’ of surgical care best 
practices.  For example, the Surgical Care Improvement Project (SCIP) bundle includes: 
 
·  appropriate timing and choice of antibiotic prophylaxis  
·  appropriate preoperative hair removal 
·  perioperative glucose control for cardiac surgery  
·  maintenance of perioperative normothermia for colon surgery.  
 
An ideal SSI surveillance programme will not only prospectively measure SSI rates but will 
also prospectively record compliance with practices recognised to help prevent SSI such as 
those listed above. Reports can then not only document SSI rates, but also include specific, 
tailored recommendations to individual hospitals on aspects of surgical practice or ‘bundles’ 
that should be targeted for improvement. 
 
Participation in a national surveillance system requires systematic prospective data 
collection by appropriately trained ICPs. The ICPs should work closely with hospital IT staff 
to minimise the burden of data collection. Data should then be submitted centrally for 
statistical analysis, calculation of SSI rates and reporting to individual DHBs on an annual 
basis.   
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6 Appendix 1 – Abbreviations and definitions 
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Definitions  

Surveillance  – the continuous and systematic process of collection, analysis, interpretation and 
dissemination of descriptive information for monitoring health problems.20 

Nosocomial Infection or HAI  – a localised or systemic condition resulting from an adverse 
reaction to the presence of an infectious agent(s) not present at the time of admission to the 
healthcare facility.21  Nosocomial infections are also referred to as hospital or healthcare acquired 
or associated infections. 

                                                      

20 Buchler, J., Ed. (1998). Modern Epidemiology.  Surveillance. Philadelphia, Lippincott-Raven. 
21 Wenzel, R. Et al, (1998).  Infection Control in the Hospital. Ontario Decker Inc 
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7 Appendix 2: Summary of approaches to SSI 
surveillance  

7.1 United States 

The most established and respected surveillance system for healthcare-acquired infection is 
the National Nosocomial Infection Surveillance System (NNIS) developed by the Centres for 
Disease Control (CDC) in 1970.  Around about 300 USA hospitals participate in this 
programme on a voluntary basis.   
 
In 2005, CDC’s division of Healthcare Quality Promotion reviewed the NNIS and developed 
a new secure, internet-based surveillance system that integrates patient and healthcare 
personnel safety surveillance system. This new surveillance system is called the National 
Healthcare Safety Network (NHSN).    It allows entry of event and denominator data for both 
device-associated and procedure-associated events as well as data entry for microbial 
susceptibility and antimicrobial use.  (Horan, TC; Gaynes, RP; Martone, WJ; et al;, 1992) 

 
The NNIS/NHSN systems were designed to minimise the burden of data collection and 
reporting by participating hospitals.   The reliability of the data depends on the assumption 
that the participating infection control professionals use standardised and validated 
NNIS/NHSN data collection protocols [standardised definitions of HAI and denominator data] 
and have no incentive to overestimate or underestimate their results. 
 
NNIS/NHSN incorporates all of the requirements of an efficient surveillance system and has 
shown a return on the original investment.  Reports from NNIS indicate that over the past 
decade, infection prevention programmes and surveillance systems have decreased the 
incidence of nosocomial bloodstream infections by between 31 and 44 percent.  (National 
Surgical Quality Improvement Program)  
 
The NHSN/ NNIS surveillance methodology has successfully been adopted by other 
countries and within the Auckland District Health Board. 
 

7.2 England 

A national programme of SSI surveillance was established in England in 1997 as part of the 
Nosocomial Infection National Surveillance Service (NINSS). Participation in this programme 
was voluntary.   The NINSS evolved into the Surgical Site Infection Surveillance Service 
(SSISS).   Since 2004 reporting of SSI for England NHS Trusts has been mandatory in 
orthopaedics and voluntary surveillance in other categories of surgical procedures.  (Health 
Protection Agency, 2004)    
 
Active prospective surveillance is required over a minimum of three months on all patients 
undergoing surgery in a chosen category and standard surveillance methodology and NHSN 
case definitions are used.    
 
Infection identification in England is laboratory-based for bloodstream infections and ward-
based for SSIs and urinary tract infections.  The main difference between this system and 
others is that it utilises a 24-hour post-hospitalisation determination for healthcare-associated 
infection rather than the standard 48 hours. 
 
In 2008, a number of changes were made to the system, as follows: 



  Consultation: National Surgical and Procedural Site Infection Surveillance Project 

  40 

 

 
·  hip hemiarthroplasty category replaced by repair of neck of femur category 
 
·  new category for spinal strategy 
 
·  introduction of post discharge surveillance 
 
·  introduction of web based data entry and reporting. 
 
 

7.3 Scotland 

A national programme of SSI has been in place since 2002 – the Scottish Surveillance of 
Healthcare Associated Infection Programme (SSHAIP).   This service supports mandatory 
reporting of SSI in orthopaedics and caesarean sections.  Scottish NHS Trusts can also 
choose to choose to submit data from at least 2 out of 10 procedures.  (Health Protection 
Scotland, March 2007; Health Protection Scotland, 2007) 
 
 

7.4 Australia 

The New South Wales Department of Health (NSW Health) has introduced the Infection 
Control Programme Quality Monitoring system.  In 1998, a surveillance project funded by 
NSW Health was piloted in 10 public hospitals using the NNIS definitions for the surveillance 
of hospital-acquired infections.  NSW Health and the Australian Council on Healthcare 
Standards (ACHS) jointly developed a mandatory system and a methodology for collecting 
and reporting data.  The pilot programme has since been mandated for over 200 hospitals 
throughout NSW.  Reports are used to evaluate and improve infection control programmes, 
practices and policies.  The data are collected every six months and the aggregated data are 
reported on the NSW Health website. (Gaynes, et al., 2001) 
 
The Victorian Hospital-Acquired Infection Surveillance System (VICNISS), established in 
2002, uses the NNIS definitions.  This system has type 1 (larger hospital) and type 2 (smaller 
hospital) surveillance programmes.   
 
The Western Australia Department of Health Healthcare Associated Infection Unit (HCAIU)) 
has been gathering data since 2005 and this has been mandatory for public hospitals since 
October 2007.  This programme uses nationally endorsed standardised definitions of SSI.  
(Victorian Government, 2007) 
 
In July 2008, the Australian Commission on Safety and Quality in Health Care released a 
report called ‘Reducing harm to patients from healthcare associated infection: the role of 
surveillance’.  (Cruickshank and Ferguson, 2008)   This report looked at surveillance as a 
whole and then within specific areas.   It includes a review of current Australian SSI 
surveillance practice across all jurisdictions and concludes with a number of 
recommendations around the process.    
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7.5 New Zealand 

In New Zealand there is currently no nationally co-ordinated SSI surveillance programme.   
The extent and range of SSI surveillance varies between DHB, as does the methodology 
and reporting format. 
 
The option of a national surveillance programme in New Zealand has been considered by 
the Ministry since 1996.  In the early 1990s, the ‘HAI surveillance system’ (HAISS) was 
proposed and in the late 1990s a national surveillance programme with the acronym ‘RISK’ 
(reducing infection through surveillance and knowledge) was proposed as a joint venture 
between Alexander and Alexander, the Institute of Environmental Science and Research 
(ESR) and Medlab South.  However, both HAISS and RISK were deemed cost-prohibitive at 
the time. 
 
In 2000, a New Zealand Standard (NZS 8142: 2000 Infection Control22) was released to 
provide guidance on how to reduce the spread of infection within New Zealand healthcare 
facilities.  The Health and Disability Services (Safety) Act 2001 requires Designated Audit 
Agencies (DAAs) to audit healthcare facilities in order to measure compliance against this 
Standard.    
 
In June 2003, the Controller and Auditor-General published a report on the management of 
HAI in public hospitals in New Zealand to describe and assess systems for managing 
hospital-acquired infection in public hospitals.  This report, Management of Hospital-Acquired 
Infection (Controller and Auditor General Office, 2003), comprehensively examined current 
infection control procedures in New Zealand public hospitals.   
 
This report found that some dimensions of infection control, such as collaboration between 
infection control and laboratory staff, are working well.  However, other areas, for example 
the auditing of infection control practices in hospitals, require attention.  The report outlined 
39 recommendations to improve infection control practices in New Zealand hospitals. 
 
One of the recommendations was that the Ministry of Health, in consultation with DHB’s, 
should draw up guidance on how and to what extent surveillance data should be collected. 
Infection control teams were to review how surveillance data was reported to quality 
managers and clinical teams.  
 
In May 2004, the Health [Parliamentary Select] Committee requested a briefing from the 
Office of the Auditor General (OAG) and conducted an inquiry into the issue of hospital-
acquired infections.  The Health Committee supported the OAG review and subsequently 
presented the Report on Inquiry into Hospital-Acquired Infection to the House.  This report 
recommended to the Government that the Ministry of Health work to implement three key 
recommendations to improve infection control practice across New Zealand.  These were to:  
 
1. establish a national surveillance system for infections acquired in the health and 

disability system 
 

2. set and enforce nationwide standards that apply to the collection of data on hospital-
acquired infection rates and hospital-acquired bloodstream infection rates 

 

                                                      

22 Note that this has since been updated to NZS 8134:3.2008. 
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3. ensure comparative data on all bloodstream infections and hospital-acquired infections 
is posted on the Ministry of Health website and is updated regularly. 

 
On 29 July 2004, the Cabinet Committee approved the Government response to the Health 
Committee Report ‘Inquiry into Hospital-Acquired Infection’ (May, 2004).  The Government 
tabled a response to the Health Committee on the Report on Inquiry into Hospital-Acquired 
Infection (May, 2004) in Parliament on 4 August 2004.  This response included a directive to 
the Ministry to submit a report by November 2004 outlining cost-effective options in 
furtherance of Recommendation 1. 
 
In response the Ministry formed an expert group of professionals from across the healthcare 
sector in order to assess and evaluate the efficacy of possible surveillance solutions.  
Suggested solutions were for the national surveillance of the complete health and disability 
system (at primary, secondary and tertiary levels).  The following six options for national 
surveillance were considered: 
 
1. maintain the status quo 

 
2. add further indicators to the Hospital Benchmark Information 

 
3. laboratory-based surveillance based around data currently collected by ESR and 

developing this further 
 

4. monitor sentinel infections through further development of existing surveillance 
programmes.  Such a programme could start with pilot sites and include, for example, 
intensive care unit infection surveillance for a defined period of time each year, ‘beef-up’ 
current blood stream infection surveillance (e.g., adopt USA/Australian definitions, etc.), 
develop UTI surveillance in long-term care, and investigate current Royal Australasian 
College of Surgeons Orthopaedic Joint Surgery Database (would need definitions sorted 
out as well as investigating methodology etc) as a starting package 

 
5. align with the Australian surveillance system implemented as mandatory in NSW 

 
6. develop and implement a gold-standard national surveillance system for monitoring HAI 

throughout the health and disability system based on the best systems internationally.   
 
In September 2004, the Ministry distributed an options paper to all DHBs. Two thirds of all 
respondents favoured option 5 – to implement the NSW system.  A significant number of 
respondents additionally recommended the formation of a national infection control 
committee to oversee the development, implementation and reporting of data from a national 
surveillance programme and other infection control advisory activities.   
 
The Ministry submitted a report to OAG during 2005.  This SSI surveillance project is the first 
major piece of work in this area since this time.   
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8 Appendix 3: NHSN definitions of SSI 

There are three levels of SSI definitions under NHSN: 

1. superficial incisional SSI 
2. deep incisional SSI 
3. organ/space SSI. 
 

8.1 Definition of superficial incisional SSI  
 
 
Superficial incisional SSI must meet the following criterion:  
 
Infection occurs within 30 days after the operative procedure and involves only skin and 
subcutaneous tissue of the incision and patient has at least 1 of the following:  
 
a. purulent drainage from the superficial incision  

 
b. organisms isolated from an aseptically obtained culture of fluid or tissue from the 

superficial incision  
 

c. at least 1 of the following signs or symptoms of infection:  
 

·  pain or tenderness  
·  localized swelling 
·  redness 
·  or heat 

 
and superficial incision is deliberately opened by surgeon and is culture positive or not 
cultured. A culture-negative finding does not meet this criterion.  
 
d. diagnosis of superficial incisional SSI by the surgeon or attending physician.  
 
 
There are 2 specific types of superficial incisional SSI:  
 
1. superficial incisional primary (SIP): a superficial incisional SSI that is identified in the 

primary incision in a patient who has had an operation with 1 or more incisions (eg, C-
section incision or chest incision for CBGB with a donor site).  

 
2. superficial incisional secondary (SIS): a superficial incisional SSI that is identified in the 

secondary incision in a patient who has had an operation with more than 1 incision (eg, 
donor site [leg] incision for coronary artery bypass graft.  

 
 

8.2 Definition of deep incisional SSI  

 
Deep incisional SSI must meet the following criterion:  
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Infection occurs within 30 days after the operative procedure if no implant is left in place or 
within 1 year if implant is in place and the infection appears to be related to the operative 
procedure and involves deep soft tissues (eg, facial and muscle layers) of the incision and 
patient has at least 1 of the following:  
 
a. purulent drainage from the deep incision but not from the organ/space component of the 

surgical site  
 

b. a deep incision spontaneously dehisces or is deliberately opened by a surgeon and is 
culture-positive or not cultured when the patient has at least 1 of the following signs or 
symptoms:  

 
·  fever (>38°C) 
·  or localized pain or tenderness 

 
A culture-negative finding does not meet this criterion. 
 
c. an abscess or other evidence of infection involving the deep incision is found on direct 

examination, during reoperation, or by histopathologic or radiologic examination  
 

d. diagnosis of a deep incisional SSI by a surgeon or attending physician.  
 
 
There are 2 specific types of deep incisional SSI:  
 
1. deep incisional primary (DIP): a deep incisional SSI that is identified in a primary incision 

in a patient who has had an operation with one or more incisions (eg, C-section incision 
or chest incision for CABG). 
 

2. deep incisional secondary (DIS): a deep incisional SSI that is identified in the secondary 
incision in a patient who has had an operation with more than 1 incision (eg, donor site 
[leg] incision for CABG).  

  

8.3 Definition of organ/space SSI  

An organ/space SSI involves any part of the body, excluding the skin incision, fascia, or 
muscle layers, that is opened or manipulated during the operative procedure.  Specific sites 
are assigned to organ/space SSI to identify further the location of the infection.  An example 
is appendectomy with subsequent subdiaphragmatic abscess, which would be reported as 
an organ/space SSI at the intraabdominal specific site (SSI-IAB).  
 
An organ/space SSI must meet the following criterion:  
 
Infection occurs within 30 days after the operative procedure if no implant is left in place or 
within one year if implant is in place and the infection appears to be related to the operative 
procedure and infection involves any part of the body, excluding the skin incision, fascia, or 
muscle layers, that is opened or manipulated during the operative procedure and patient has 
at least one of the following: 
 
a. purulent drainage from a drain that is placed through a stab wound into the organ/space  

 
b. organisms isolated from an aseptically obtained culture of fluid or tissue in the 

organ/space  
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c. an abscess or other evidence of infection involving the organ/space that is found on 
direct examination, during reoperation, or by histopathologic or radiologic examination  
 

d. diagnosis of an organ/space SSI by a surgeon or attending physician.  
 

Occasionally an organ/space infection drains through the incision. Such infection generally 
does not involve reoperation and is considered a complication of the incision; therefore, 
classify it as a deep incisional SSI.  



  Consultation: National Surgical and Procedural Site Infection Surveillance Project 

  46 

 

 

9 Appendix 4: NHSN operative procedure 

categories 
The following table outlines operative procedures and their grouping into NHSN operative 
procedure categories according to the International Classification of Diseases, 9th Revision 
Clinical Modifications (ICD 9-CM) codes. A brief description of the types of operations 
contained in the NSHN operative procedure categories is also provided.  (Centers for 
Disease Control and Prevention, March 2009) 
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NOTE: If the incision is not entirely closed at procedure’s end (i.e., if wires or tubes extrude 
through the incision) then the procedure does not meet the criteria of an NHSN operative 
procedure.  

An NHSN operative procedure is defined as a procedure:  

1) that is performed on a patient who is an NHSN inpatient or an NHSN outpatient 

2)  takes place during an operation (defined as a single trip to the operating room (OR) 
where a surgeon makes at least one incision through the skin or mucous membrane, 
including laparoscopic approach, and closes the incision before the patient leaves the 
OR)  

3) that is included in the above Table. 



  Consultation: National Surgical and Procedural Site Infection Surveillance Project 

  49 

 

10 Appendix 5: Examples of SSI data collection sheets 
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11 Appendix 6: Background information on SSI 
surveillance  
11.1 New Zealand rates of SSI 

There is limited data on the rates of SSI in patients in New Zealand hospitals. Point-
prevalence surveys were conducted twice a year, in May and November, in Auckland District 
Health Board (ADHB) hospitals from 1996 - 1999. The cumulative incidence of HAI for all 
patients was 6.33 percent,   with surgical wound infections occurring in 2.82 percent of 
patients. 4    A study from Christchurch in the mid-1990’s looking at the incidence of infections 
following clean general surgery showed an overall wound infection rate of 12.6 percent 
(inpatient: 4.5 percent; outpatient: 8.1 percent).5   A further study from ADHB showed the rate 
of post-sternotomy mediastinitis to be 1.2 percent5, in keeping with rates elsewhere.6 The 
cost of a single episode of post-sternotomy mediastinitis is approximately $46,000.7   
 

11.2 Risk Factors Associated with SSI 

Risk factors for the development of SSI include patient-specific as well as procedure-specific 
factors.   A prolonged pre-operative stay increases the risk, the mechanism by how this 
increases the infection risk is not well defined but may relate to the change in endogenous 
microbial flora that occurs with hospitalisation, the increased likelihood of procedures that 
allow microorganisms access into the body or therapeutic interventions that alter the 
patient’s immune response.   Procedure related risk factors include the method of hair 
removal [shaving, dipping or depilatory], length of operation and surgical technique.   The 
risk of infection will be minimised by control of bleeding, gentle traction and handling of 
tissue, removal of necrotic tissue and eradication of dead space.   Host factors associated 
with an increased risk of SSI in some but not all studies include advanced age, obesity, 
diabetes, nutritional status and malignancy. For some of these risk factors there is sound 
scientific evidence supporting interventions. 
 

11.3 Prevention of SSI 

The prevention of surgical site infections can be directed toward one of three strategies; 
reducing the amount and type of microbial contamination, improving wound condition at the 
end of the operation through better surgical technique, and improving the host’s defences.   
The clinical events leading up to the development of infection can occur preoperatively or 
intra-operatively.   As a consequence these preventative measures should be applied before 
or during the operation. The preventative measures include: 
 
·  short pre-operative stay 
·  host factors; hyperglycaemic control, improve nutritional status, weight loss 
·  preoperative skin preparation; antimicrobial showering to reduce microbial burden, hair 

removal/clipping or using a depilatory product rather than shaving 
·  antibiotic prophylaxis, appropriate choice of antibiotic, appropriate timing 
·  intraoperative skin preparation – chlorhexidine rather than povidine iodine 
·  surgical scrub – length of time and use of chlorhexidine 
·  barrier defences – masks, gowns, surgical drapes 
·  reducing airborne contamination in the operating room – reducing movement of operating 

room staff, HEPA filtration, laminar flow ventilation systems 
·  operation technique. 
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