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Clostridium difficile Infection (CDI) 
 
The annual rate of CDI in Scotland in 2009 was 0.71 cases per 1000 total occupied bed days 
(OCBDs) which is a decrease of 42% when compared to 2008 (1.29)1.  The annual rate for 
NHSGGC for the same period was 0.46, which is a decrease of 57% when compared to 2008 
(1.08).   
 
In 2009 the Scottish Government Health Directorates issued an LDP HEAT target (CEL 11 
(2009)) in relation to CDI which requires NHSGGC to reduce cases of CDI by at least 30% 
by 2011.  This number is equal to 0.9 cases per 1000 OCBDs.  As demonstrated in chart 1, 
during the period October to December 2009, NHSGGC reported 0.36 cases per 1000 
OCBDs.  This places NHSGGC well below the 30% target.  
 
Chart 1 

Cases of CDAD NHSGGC & NHSScotland
October 2007- December 2009
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Staphylococcus aureus Bacteraemia (SAB) Surveillance 
 
S. aureus is a type of bacteria that is present in the nose of up to 30% of the healthy 
population.  Although normally harmless, S. aureus can be a major cause of serious infection, 
e.g. bacteraemia. Both meticillin sensitive and meticillin resistant S. aureus (MSSA and 
MRSA) are present in UK hospitals.   In 2007 the Scottish Government Health Directorates 
issued an LDP HEAT target in relation to SABs which requires NHSGGC to reduce SABs by 
at least 35% by April 2010 (the target for Scotland was 30%).  Chart 2 below demonstrates 
NHSGGC progress against the target.   
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Chart 2 

Run Chart of quarterly numbers of SAB in NHSGGC.  I April 2005- 31st December 2009 with HEAT 
Trajectory to 31st March 2010
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Surgical Site Infection (SSI) 
Surgical site infections account for 15.9% of all HAI, and cost the NHS in Scotland £30 million per 
year. SSI have serious consequences for patients affected as they have been estimated to at least double 
the length of hospital stay and also result in pain, suffering and possible further surgery. 
All NHS boards are required to undertake surveillance for hip arthroplasty and caesarean section 
procedures as per the mandatory requirements of HDL (2006) 38 and CEL (11) 2009. 
 
The table below shows 2009 SSI data for NHSGGC along with national data for comparison 

 
Procedure NHSGGC  

Number  
of Procedures 

NHSGGC 
Number of SSI 

NHSGGC 
SSI Rate 

National 
Number of Procedures 

National 
Number of SSI 

National 
SSI Rate 

Hip arthroplasty 
 

2445 26 1.1% 9499 150 1.6% 

Caesarean Section 
 

4837 122 2.5% 14482 595 4.1% 

 
NHSGGC is below the national average in both mandatory SSI surveillance procedure categories and 
in 2009 contributed 25.7% of all hip arthroplasty data & 33.4% of caesarean section data nationally. 
The SSI rate for hip arthroplasty decreased from 2.0% in 2007-2008 to 1.1% in 2009. This compares 
favourably with the national rates of 1.7% and 1.6% respectively. 
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The Annual Surveillance of Healthcare Associated Infection Report January to December 2009 was prepared by 
members of the Antimicrobial Resistance (AMR) and Scottish Surveillance of HAI Programme (SSHAIP) teams within 
Health Protection Scotland, (HPS) with contributions from colleagues across the Healthcare Associated Infection 
and Infection Control group and Statistics team within HPS. The national surveillance programmes are dependent 
on the continuing contribution of information, infection reports and micro-organism data from Infection Control, 
Microbiology Surveillance Co-ordinators and other clinical colleagues throughout the NHS in Scotland.  The National 
Reference Laboratories also contribute greatly to the programme.  This makes our surveillance programme in Scotland 
fully comprehensive and world class and these continuing contributions are greatly appreciated.

Professor Jacqui Reilly
Head of Group
Healthcare Associated Infection Group
Health Protection Scotland
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Introduction
This is the first annual report on the surveillance of Healthcare Associated Infection (HAI) in Scotland. It has been 
written as an annual stocktake of the epidemiology of HAI in Scotland to supplement the routine quarterly reports 
produced by Health Protection Scotland (HPS). The aim of this report is to identify key information on HAI in 
Scotland, demonstrating the burden of infection, trends in infection incidence, share supplementary epidemiological and 
microbiological data from the national reference laboratories, and identify future priorities. 

The latest national prevalence survey in Scotland indicated that around one in ten patients in acute care and one in 
thirteen in non acute care were affected by HAI. This burden of infection was estimated to cost acute care in the NHS 
in Scotland £183 million pounds each year.1 The most prevalent organisms causing these infections were Staphylococcus 
aureus and Clostridium difficile. It therefore remains important that these organisms of concern are monitored 
continuously. There are however, other organisms of HAI concern which are an emerging public health hazard in 
Scotland. These have been reported by HPS for the first time this year2 and annual reporting of these antimicrobial 
resistance (AMR) data will continue in supplement to this annual report. 

Staphylococcus aureus bacteraemia data have been monitored in Scotland since 2001 and there have been substantial 
reductions in these infections since this time. Meticillin resistant Staphylococcus aureus (MRSA) bacteraemias have 
reduced significantly over the last 3 years in NHS Scotland. The incidence of meticillin sensitive Staphylococcus aureus 
(MSSA) bacteraemias has also reduced. Multiple infection prevention and control interventions have been implemented 
during this time. Some of these, such as the hand hygiene campaign, will have made a contribution to reducing HAI 
overall. The reduction in S. aureus bacteraemias may also result from NHS boards implementing HPS developed care 
bundles, such as that for reducing infections associated with peripheral vascular catheters (PVC). These now form part 
of the Scottish Patient Safety Programme (SPSP). Whilst inroads in reducing these infections have been made, there 
were nevertheless 2046 S. aureus bacteraemias in Scotland in 2009. It is anticipated that wider implementation of these 
measures will lead to further reductions in S. aureus bacteraemias.

The developments in the surveillance and monitoring of C. difficile infection (CDI) commenced in 2005, with mandatory 
surveillance being established in 2006 to monitor CDI in patients aged 65 and above, and changes to reporting to 
include all cases aged 15 and above in the past year. The numbers of these infections have significantly reduced over the 
last 18 months, and there may be a temporal association with the implementation of HPS guidance for the management 
of CDI and Scottish Antimicrobial Prescribing Group (SAPG) guidance on prudent antimicrobial prescribing. However, 
more time is required to assess whether this is sustainable in the longer term and this is important as 3625 cases of 
CDI occurred in 2009 in patients aged 65 and above. This organism remains of public health concern with continuing 
outbreaks and clusters of cases in NHS Scotland.

Rates for surgical site infection (SSI) under mandatory national surveillance are low by comparison. Rates of infection 
in the hip arthroplasty and caesarean section surgery categories have significantly reduced since surveillance became 
mandatory in 2001. However reducing length of stay is of concern in this regard as it may be argued that this observed 
reduction is an artefact, if only inpatient rates are monitored. Scotland is leading the way internationally with post 
discharge surveillance and was the first country in the world to introduce mandatory surveillance of patients after 
discharge from hospital. Half of all SSI following hip arthroplasty surgery were detected after discharge and on 
readmission to hospital in 2009 and from April to December 2009, the proportion of caesarean section SSI detected 
by post discharge surveillance to day 10, not including in patient infections, was 83.8%. In total, the surveillance system 
detected 150 cases of SSI following hip arthroplasty surgery and 595 cases following caesarean section surgery in 
2009. Implementation of SPSP care bundles for SSI over the next year should continue to contribute to reducing these 
clinically significant infections.

International comparison of infection rates is fraught with difficulties as the definitions for infection, and approaches 
to and methods for data collection vary between countries. Discussion of data on infection cannot be separated from 
discussion of the sources of the data and the ‘health warnings’ on interpretation of the data. These are very important 
as it is often impossible to compare ‘like with like’. Differences in ascertainment, reporting compliance, approaches to 
infection control and the socio-economic status of individual countries all impact on these data.  Harmonisation of 
data collection methods, surveillance criteria and definitions in HAI surveillance is now being developed by European 
Centre for Disease Prevention and Control (ECDC) and the first Europe wide prevalence survey of HAI will be 
carried out in 2011-2012. Scotland will participate in this work.
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Concern about the proportion of S. aureus bacteraemias caused by MRSA in Scotland, the UK and some southern 
European countries, compared to that in other European countries has been expressed by ECDC.  However, few 
countries in Europe undertake mandatory surveillance of HAI and as discussed therein, there remain differences in 
definitions and methods and types of hospitals included, making such direct comparisons difficult. When surveillance is 
not mandatory, the potential for ascertainment bias becomes an important consideration too. This can be particularly 
notable when trying to compare MRSA bacteraemia rates internationally. Nonetheless MRSA remains a public health 
threat in Europe and interventions such as screening, focussing on reducing the prevalence of colonisation of this 
organism, remain high on the policy agenda in NHS Scotland. 

C. difficile infection rates in this country are undoubtedly high, but again it is difficult to get a clear picture of how this 
compares to other countries.  The significant decreases seen in Scotland have been mirrored in other parts of the UK, 
although it should be noted that even within the UK, there are substantial differences in surveillance case definitions.

Comparisons are easier where there is more harmonisation in the collection of HAI data, as for SSI in participating 
European countries. Scotland is one of the contributors to European SSI surveillance and rates of infection are 
comparable to those reported elsewhere in Europe. Furthermore, there has been a statistically significant decrease 
in the rate of SSI in the two mandatory categories of surgery (hip arthroplasty and caesarean section) in the last two 
years. 

The HPS HAI Programme Board and Steering Group made recommendations for further developments in HAI 
surveillance over the last year. These include: a wider selection of categories of surgical operations for SSI surveillance 
and development of surveillance focussing on special groups of patients, such as those in Intensive Care Units (ICU) 
(Ventilator Associated Pneumonia and Central Venous Catheter bacteraemia) and long term care facilities (catheter 
associated urinary tract infection in care of the elderly hospital settings and HAI prevalence in care homes). These have 
all been piloted in the last year by HPS collaborating with volunteer stakeholders throughout Scotland. Other areas 
requiring attention include the development of surveillance of antimicrobial prescribing in hospitals, which SAPG have 
developed, and routine monitoring of case fatality rates which pilot work is currently being developed on by HPS. 

The rise of infections with PVL-producing strains of S. aureus in some countries, such as USA, has caused international 
concern. Some of these strains have made the transition from causing infections in the community to spreading within 
hospitals. There is continuing monitoring of isolates referred to the Scottish MRSA Reference Laboratory.  However, 
more robust surveillance is required to ensure that there is early warning of any changes in the epidemiology of these 
infections in this country. 

Norovirus is a commonly detected pathogen in healthcare settings and this year HPS began to publish data on 
ward closures to support winter planning. These data indicate that norovirus can have a major impact in hospitals. 
Unlike C. difficile, norovirus infection, although uncomfortable for those affected, is usually short-lived and not serious. 
However, it is highly transmissible and outbreaks in hospitals can cause severe and costly disruption to health services. 
This year’s norovirus season peaked in the third week of January, with the highest number of ward closure (n=54) 
norovirus reports ever received in a single week. These data constitute an important point prevalence reporting tool 
for the assessment of risk and outbreak preparedness.

Many HAI are preventable, while some may not be, and the irreducible minimum levels of HAI remain unknown. Some 
HAI arise from micro-organisms carried by patients themselves, whilst others arise in patients who are compromised 
by their treatments or their illnesses. However, many infections can be prevented and tackling these infections is 
important in order that patient safety is not compromised and health is protected where all healthcare interventions 
occur, inclusive of community and hospital settings.

HPS has made major contributions to identifying these priorities for action and prepared proposals on how to develop 
and implement these initiatives, which have been embedded in national strategy and the HAI task force policy agenda.  
This report details work on S. aureus, C. difficile and surgical site infection in the last year.
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Key Summary Points
This annual report on the epidemiology of HAI in NHSScotland contains the outputs from the HPS run NHSScotland 
mandatory surveillance programmes. It details the numbers of cases in the last year and trends in infection rates for: 
Staphylococcus aureus bacteraemia, Clostridium difficile infection and surgical site infection. 

In the last year there were 2046 Staphylococcus aureus bacteraemia in NHSScotland.  A quarter of these were MRSA 
(n=533) and the majority MSSA (n=1513). A significant year on year reduction of 6.1% has been observed since 2005. 
MRSA bacteraemia has reduced year on year by 14.5% and MSSA by 1.7%. The majority of MRSA isolates (81%) typed 
by the Scottish MRSA reference laboratory, as part of the snapshot programme in the last year, were attributable to 
the epidemic strain EMRSA-15. 

Clostridium difficile infection surveillance in NHSScotland identified 3625 cases in the last year in those over 65 years. 
There was a significant decrease in the rates of CDI (42%) in the last year. Data from the CDI reference laboratory in 
Scotland indicate that the most common ribotypes identified in the snapshot study were ribotype106 (24%), 001 (21% 
and 027 (15%). 

Surgical site infection surveillance in two categories of surgery (hip arthroplasty and caesarean section) identified 
745 infections in the last year (150 and 595 respectively). These data from Scotland include information on infections 
happening after discharge from hospitals, which is an increasingly important aspect of monitoring, as length of stay 
is reducing in hospital over time. The introduction of readmission surveillance until day 30 post operatively for hip 
arthroplasty has resulted in a higher proportion of SSIs being detected following discharge from hospital (50.0%). 
From April to December 2009, the proportion of caesarean section SSI detected by post discharge surveillance to day 
10, not including in patient infections, was 83.8%. Overall rates of infection in both these categories of surgery have 
significantly reduced since 2003 but have remained relatively stable over the last two years of reporting, 2007-2009.

In summary this report demonstrates that real inroads have been made to reducing healthcare associated infection 
in NHSScotland, however there is still a substantial burden of these infections occurring every year in healthcare. 
Efforts should be continue to focus on preventing and controlling these infections to the irreducible minimum. These 
surveillance data form part of the HPS health protection programmes, which are focussed on supporting NHS boards 
to reduce these healthcare associated infections. HPS will continue to work with the NHS boards, and other key 
stakeholders, to deliver these programmes in order to minimise the risk of infection in healthcare in Scotland.
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Introduction
Staphylococcus aureus is a gram positive bacterium which colonises the nasal cavity of about 30% of the healthy 
population. Although this colonisation is usually harmless, S. aureus may cause serious infection. These infections are 
commonly associated with healthcare interventions which allow the bacterium to infect normally sterile body sites. 
Thus interventions which are beneficial to health may expose patients to risks of infection. Both meticillin sensitive 
and meticillin resistant S. aureus (MSSA and MRSA) remain endemic in many UK hospitals, causing a range of infections. 
Amongst the most serious of these infections is S. aureus bacteraemia.

The mandatory Scottish national meticillin resistant Staphylococcus aureus (MRSA) bacteraemia surveillance programme 
was established by the Scottish Executive Health Department (SEHD) in 2001.3 NHS Health Protection Scotland (HPS) 
has published quarterly reports on the numbers and rates of MRSA bacteraemias in NHS settings since April 2002, 
based on data from this surveillance programme. 

In January 2005, data collection in the MRSA bacteraemia surveillance programme was enhanced by including reports 
from the Scottish MRSA Reference Laboratory (SMRSARL). These bacteraemias recorded by the SMRSARL are also 
reported through the European Antimicrobial Resistance Surveillance System (EARSS). 

In July 2006, the surveillance programme was extended by the SEHD to include all S. aureus bacteraemias in Scotland, 
including meticillin sensitive S. aureus (MSSA) bacteraemias.4 While the Scottish surveillance programme includes data 
on both MRSA and MSSA bacteraemias, it should be noted that most other countries restrict surveillance of S. aureus 
bacteraemias to those caused only by MRSA.

The HPS S. aureus bacteraemia surveillance programme monitors the occurrence of S. aureus bacteraemia in Scotland. 
It includes S. aureus bacteraemia occurring in patients who have been in contact with the healthcare system (in acute 
and non-acute hospitals, as well as in primary care settings) and those who have had acquired S. aureus bacteraemia in 
the community, without any healthcare contacts. 

In October 2008, a voluntary revised programme for the collection of MRSA representative typing data was 
introduced (Snapshot Programme).This programme supports the mandatory S. aureus bacteraemia programme by 
providing additional epidemiological information on strain typing, toxin production and antimicrobial resistance.

This is the first annual report on S. aureus bacteraemias in Scotland. It is mainly concerned with the incidence of 
S. aureus bacteraemia in Scotland and within individual NHS boards. The Scottish Government Health Department 
(SGHD) has established targets for individual NHS boards for the reduction of S. aureus bacteraemias. This report does 
not contain analyses and projections of progress towards the achievement of these Health Improvement, Efficiency, 
Access and Treatment (HEAT) targets as this is being undertaken with the Scottish Government’s Health Directorates. 

This first annual report summarises the trends in MRSA bacteraemias from January 2003 and all S. aureus bacteraemias 
from April 2005. It also describes some of the activities undertaken in HPS in support of NHS boards towards 
reduction in rates of S. aureus bacteraemias in Scotland. Data on the antimicrobial susceptibility, strain distribution and 
toxin production of S. aureus isolates are also reported in this Annual Report. 

Staphylococcus aureus 
Infection
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Staphylococcus aureus 
Infection

Methods
In Scotland, all 14 NHS boards report every isolate of MSSA and MRSA from blood cultures to HPS in compliance 
with the HDL (2006)384 according to the standard protocol.5 Isolates for the representative typing scheme (Snapshot 
Programme) are submitted to the SMRSARL according to a separate protocol.6

These reports are generated by routine hospital laboratory management systems. The NHS boards’ laboratories 
submit these S. aureus isolates to the SMRSARL for typing and antimicrobial susceptibility testing. The data reported 
here are based on information from NHS boards’ laboratories and from the SMRSARL. Cases are allocated to NHS 
boards based on the location of the diagnostic laboratory where the specimen was first tested.

Data on NHS boards’ acute occupied bed days (AOBDs) are provided by the Information Services Division (ISD) of 
NHS National Services Scotland (NSS). These AOBDs include some estimated bed occupancy data, due to incomplete 
data availability at the time of this publication.

Details of the surveillance case definitions used in the programme are contained in the Surveillance Programme 
protocol.5 The analyses used are described in the quarterly reports.7 All S. aureus bacteraemia reports produced by 
HPS are based on interim data for both bed occupancy and incident S. aureus bacteraemias. 

Results

S. aureus bacteraemia cases and incidence
A total of 2046 S. aureus bacteraemias were reported to HPS in 2009, 533 MRSA bacteraemias and 1513 MSSA. Table 
1 (overleaf) shows the quarterly numbers of S. aureus (both MRSA and MSSA) bacteraemias in Scotland since January 
2003. This shows that the overall numbers of S. aureus bacteraemias and the rates of these bacteraemias (adjusted for 
activity levels measured by bed occupancy) have reduced. 

Figure 1 shows the trend in S. aureus bacteraemia rates from April 2005 to December 2009. A significant year on year 
reduction of 6.1% (95% CI 3.4-8.7) was observed. The MRSA bacteraemia and MSSA bacteraemia rates reduced year 
on year by 14.5% (95% CI 11.6, 17.3) and 1.7% (95% CI 2.0-5.3) respectively. 

Figure 1: Quarterly S. aureus bacteraemia rates per 1000 total AOBDs for Scotland with trend line, 

April 2005 - December 2009.
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Table 1: Quarterly numbers and rates of S. aureus bacteraemias (MRSA and MSSA) in Scotland*.

Quarter MRSA 

bacteraemias**

(n)

MSSA 

bacteraemias**

(n)

S. aureus 

bacteraemias**

(n)

Acute 

Occupied 

Bed Days  

(AOBDs)

MRSA 

bacteraemias 

per 1000 

AOBDs

MSSA 

bacteraemias 

per 1000 

AOBDs

S. aureus 

bacteraemias 

per 1000 

AOBDs
Jan 03-Mar 03 255   1394657 0.183   

Apr 03-Jun 03 227   1360071 0.167   

Jul 03-Sep 03 176   1347919 0.131   

Oct 03-Dec 03 217   1366960 0.159   

Jan 04-Mar 04 267   1395310 0.191   

Apr 04-Jun 04 259   1325854 0.195   

Jul 04-Sep 04 201   1324792 0.152   

Oct 04-Dec 04 247   1340337 0.184   

Jan 05-Mar 05 253   1382156 0.183   

Apr 05-Jun 05** 221 375 596 1327034 0.167 0.283 0.449

Jul 05-Sep 05 247 511 758 1325690 0.186 0.385 0.572

Oct 05-Dec 05 264 422 686 1342990 0.197 0.314 0.511

Jan 06-Mar 06 274 464 738 1390111 0.197 0.334 0.531

Apr 06-Jun 06 252 358 610 1362072 0.185 0.263 0.448

Jul 06-Sep 06 212 389 601 1329262 0.159 0.293 0.452

Oct 06-Dec 06 227 300 527 1339822 0.169 0.224 0.393

Jan 07-Mar 07 249 364 613 1378926 0.181 0.264 0.445

Apr 07-Jun 07 215 415 630 1344984 0.16 0.309 0.468

Jul 07-Sep 07 210 459 669 1308607 0.16 0.351 0.511

Oct 07-Dec 07 207 417 624 1321950 0.157 0.315 0.472

Jan 08-Mar 08 198 386 584 1382550 0.143 0.279 0.422

Apr 08-Jun 08 180 397 577 1335533 0.135 0.297 0.432

Jul 08-Sep 08 150 382 532 1296795 0.116 0.295 0.41

Oct 08-Dec 08 161 400 561 1327726 0.121 0.301 0.423

Jan 09-Mar 09 170 386 556 1354431 0.126 0.285 0.411

Apr 09-Jun 09 143 386 529 1308513 0.109 0.295 0.404

Jul 09-Sep 09 101 381 482 1281191 0.079 0.297 0.376

Oct 09-Dec 09 119 360 479 1302589 0.091 0.276 0.368
* Figures within this report are provisional for one quarter following publication and may be subject to update from reporting laboratories
** Mandatory reporting of MSSA bacteraemias was introduced in July 2006 and MSSA data were validated back to 1st April 2005

Identification of outliers
Figure 2 contains three funnel plots for the fourteen NHS boards S. aureus bacteraemia rates for 2009, plotted against 
acute occupied bed days. Figure 2 contains data for all S. aureus bacteraemias, with breakdowns for MRSA and MSSA 
bacteraemias and shows that while there is variation between NHS boards in their individual bacteraemia rates, no 
Scottish NHS boards were outwith the confidence limits that would be expected from their activity levels, measured 
by acute occupied bed days. Complete S. aureus bacteraemia data for individual Scottish NHS boards are published by 
HPS.7
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Figure 2: Funnel Plots of S. aureus bacteraemia rates per 1000 AOBDs by NHS board.*
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*Concave lines represent 95% confidence limits and the horizontal line the mean rate of infection. 

Key to NHS boards

AA  Ayrshire & Arran FV Forth Valley LN Lanarkshire TY Tayside  
BR Borders GGC Greater Glasgow & Clyde LO Lothian WI Western Isles  
DG Dumfries & Galloway GR Grampian OR Orkney
FF Fife HG Highland SH Shetland
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Typing and susceptibility data
The total number of isolates collected in the MRSA snapshot programme in 2009 was 486 with the majority 
originating from skin and soft tissue and screening specimens (nose, throat, axilla and groin) (see Figure 3).  Eighty one 
percent of these were attributable to the epidemic strain MRSA-15 (EMRSA-15), 10% EMRSA-16 and 9% fell into the 
‘other’ category (see Figure 4).

The most frequently identified spa types were t032 and t022 (both EMRSA-15) followed by t018 (EMRSA-16).
The most common antibiotic resistance was to ciprofloxacin with 93% of isolates being resistant. Sixty eight per cent 
of isolates were resistant to erythromycin (100% of EMRSA-16 isolates and 72% of EMRSA-15), 17% resistant to 
clindamycin and 16% resistant to trimethroprim. MRSA mupirocin high level resistance was 3% with 2% of isolates 
displaying low level resistance. Mupirocin resistance was found to be more common in EMRSA-16. No MRSA 
resistance was detected for chloramphenicol, linezolid, teicoplanin or vancomycin (see Figure 5).

Twelve MRSA strains had the PVL gene present (9 of which were sensitive to ciprofloxacin). All PVL positive isolates 
originated from skin and soft tissue specimens and were found in patients 40 years and younger. 
The toxic shock syndrome toxin-1 was found in 50 MRSA strains (10%) and no exfoliative toxins were detected.

Figure 3: Number of MRSA isolates by specimen site.
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Figure 4: Number of MRSA isolates by strain type.
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Figure 5: MRSA antibiotic resistance (%) with 95% confidence intervals.
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Discussion
During 2009, the overall numbers of cases and incidence rates in Scotland for S. aureus bacteraemia have reduced each 
quarter. There has been a significant year on year reduction in MSSA and MRSA bacteraemia rates since 2005. 

There is variation in the S. aureus bacteraemia rates between the 14 NHS boards though none were outside the 95% 
confidence intervals of the Scottish mean rate.   

Reducing S. aureus bacteraemia continues to be a public health priority. Intelligence gathered from the MRSA snapshot 
programme will facilitate the understanding of the epidemiology and distribution of strain types throughout Scotland. 
This can be used to provide meaningful data to inform public health policies. 

The most common strain of MRSA was EMRSA-15 (spa types t032 and t022) followed by EMRSA-16 (spa type t018). 
These are the two most common strains of MRSA circulating in the United Kingdom and reflect the information we 
already have from the mandatory HPS S. aureus bacteraemia surveillance system. 

Over 90% of isolates were resistant to ciprofloxacin. Sensitivity to ciprofloxacin is commonly used to identify 
community associated MRSA (CA-MRSA). CA-MRSA may encode PVL and can be highly virulent. In recent years there 
has been an apparent increase in ciprofloxacin resistance among some CA-MRSA strains.8 Twenty five percent of the 
PVL positive isolates were resistant to ciprofloxacin.  As such, the majority of these isolates would not be detected if 
a selective media containing ciprofloxacin was used for isolation. Conversely, using ciprofloxacin sensitivity as a marker 
for further investigation of CA-MRSA would result in 25% of these strains being missed. HPS intends to monitor 
susceptibility to ciprofloxacin with regards to the appropriateness of this as a putative marker for the identification of 
CA-MRSA. 

All of the PVL positive strains originated from sporadic skin and soft tissue infections and occurred in patients 40 years 
and younger. Eighty eight percent of patients included in the MRSA snapshot programme were greater than 40 years 
of age and the high proportion of PVL positive strains found in this younger age group is consistent with what has 
previously been published in the literature.9

It is possible that the burden of PVL-related disease in Scotland remains underestimated. It is therefore important 
that all S. aureus (MSSA and MRSA) PVL suspected isolates are referred to the SMRSARL. Improvements in both 
surveillance and case ascertainment are required to establish the burden of disease, associated risk factors, and provide 
support for evidence-based guidance for effective patient management and infection control strategies.
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With the roll out of the Scottish mandatory national MRSA screening programme it is anticipated that an increase in 
mupirocin resistance may be observed. The baseline proportions observed in this programme for mupirocin high level 
and low level resistance were 3% and 2% respectively. HPS (in conjunction with SMRSARL) will continue to monitor 
mupirocin resistance and will alert health boards if any significant increases are observed. Further information on 
S. aureus antimicrobial susceptibility can be found in the Scottish Antimicrobial Prescribing Group (SAPG) Report on 
Antimicrobial Resistance and Use in Humans in 2008.2

The toxic shock syndrome toxin-1 was found mainly in EMRSA-16 with 96% of strains being positive. Toxic shock 
syndrome remains a rare condition in Scotland. There was no indication, on the occasions that clinical diagnosis 
information was provided, that any of the patients were suffering from this syndrome. 

In the absence of resources to type all isolates, this programme has been designed to provide detailed typing of 
a subset of isolates, applying a consistent methodology, which allows a more reliable assessment of the changing 
epidemiology of MRSA strains in Scotland. It is a voluntary surveillance system and its success is dependent on 
continued compliance by Scottish diagnostic microbiology laboratories in order that we can continue to provide 

meaningful epidemiological information on circulating strains of MRSA.

Reducing S. aureus bacteraemias in Scotland
HPS provides support to NHS boards to achieve local reductions in S. aureus bacteraemia rates across Scotland. 
HPS hosted one-day programmes for S. aureus bacteraemia and C. difficile infection in both 2008 and 2009. These 
were repeated in different locations, to enable as many NHS infection control professionals to attend and learn from 
colleagues. HPS has developed several tools to support local NHS S. aureus bacteraemia reduction programmes, these 
provided a focus for workshops at these days.

The S. aureus bacteraemia tools produced by HPS have included:
• Guidance and forms for investigating S. aureus bacteraemias
• Enhanced surveillance forms for S. aureus bacteraemia in renal units
• Care bundles for vascular access devices
• Checklists for urinary catheterisation
• Guidance on Statistical Process Control charts (SPCs)
• Guidance on the use of Pareto charts
• Communication tools for sharing information on S. aureus bacteraemias with staff

The tools produced by HPS are being implemented in many parts of NHS Scotland. They have significant potential to 
improve care, for example in some settings, the peripheral vascular cathether bundle led to substantial reductions in 
device usage, thereby reducing risks to patients of acquiring S. aureus bacteraemias. These tools are available online.10 

HPS has visited boards to support at their request development of local S. aureus bacteraemia reduction programmes. 

During these visits to NHS boards, it was noted that it is often not clear how some patients have acquired their S. aureus 
bacteraemias. Many have been labelled as ‘unknown source’, when further examination shows that they have had recent 
healthcare interventions, probably leading to their subsequent bacteraemia. HPS is currently undertaking an in depth 
review of such S. aureus bacteraemias in one NHS board to improve the understanding of mechanisms of acquisition 
of S. aureus bacteraemias. The results of this study will inform the development of new tools and improved surveillance 
definitions for NHS Scotland.

The HPS S. aureus bacteraemia surveillance programme team will work with all NHS boards and other partners in 
NHS Scotland, including NHS Education Scotland, NHS Quality Improvement Scotland and the Scottish Government 
Health Department to assist in reducing S. aureus bacteraemias for the benefit of patients in Scotland in the coming 
year.
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Clostridium difficile 
Infection
Introduction
Clostridium difficile is a Gram-positive spore forming anaerobic bacterium, widely distributed in the environment and 
normal gut flora of animals. Clostridium difficile infection (CDI) is a major cause of morbidity and mortality, especially 
as a healthcare associated infection, and generally follows the use of antibiotics.11 Disease ranges from mild self-
limiting diarrhoea to severe diarrhoea, pseudomembranous colitis, toxic megacolon and death.12 In recent years, 
the epidemiology of CDI has been changing with reports of increased severity and infection rates suggested to be 
associated with the emergence of the hypervirulent strain characterised as toxinotype III, North American pulsed-field 
type 1, PCR ribotype 027.11

In Scotland, mandatory surveillance of CDI was introduced in 20064 as a result of this changing epidemiology and the 
increase in voluntary laboratory reports to HPS in the period 2005-2006. The surveillance programme was initially set 
up to record the incidence of CDI in patients aged 65 and over. In April 2009, the programme was expanded to include 
the age group 15-64.13 

In addition to reporting the incidence of CDI, HPS commissioned the Scottish Clostridium difficile Reference Service 
(the Scottish Salmonella, Shigella and Clostridium difficile Reference Laboratory (SSSCDRL)) to support the surveillance 
programme by providing a strain typing (ribotyping) service to Scottish hospitals, as well as monitoring antimicrobial 
resistance in C. difficile. 

Monitoring of ribotypes falls into two categories: those associated with outbreaks and severe disease (clinical 
surveillance), and those reflecting a range of disease presentations from mild to severe (representative surveillance, 
also known as the Snapshot Programme). The former typing scheme has been running since November 2007, whereas 
the Snapshot Programme was implemented at the start of 2009. Results for both typing schemes are presented in this 
report.

The CDI surveillance programme examines trends in cases across Scotland and the impact of interventions on these 
trends. The national data may be used to support outbreak investigations by providing context both nationally and 
by NHS board (allowing comparison with national and board incidence rates, ribotype prevalence and antibiotic 
resistance) that may help with understanding local epidemiology. The CDI team supports outbreak investigations when 
requested by NHS boards.

This annual report presents data for the calendar year 2009. Previous annual reports covered the 12-month period 
between October and September. CDI incidence data in the 15-64 age group is available only for the three quarters 
from 1st April 2009.

Note that cases from NHS Golden Jubilee National Hospital are reported separately and not included in the rates 
analysis of Scottish CDI data due to differences in patient population and later inclusion as an NHS hospital – this is 
currently under review. 
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Methods 
In Scotland, all 14 NHS boards report cases of CDI and submit isolates (for severe cases and outbreaks) to the 
SSSCDRL according to a standard protocol.14 Isolates for the representative typing scheme (Snapshot Programme) are 
submitted to the SSSCDRL according to a separate protocol.15

The data reported here are based on information from NHS board diagnostic laboratories and the SSSCDRL. 
Incidence rates of CDI are presented by NHS board. Cases are allocated to NHS boards based on the location of the 
diagnostic laboratory where the specimen was first tested. The surveillance does not distinguish between cases from 
acute, non-acute hospitals, and the community. 

The bed day data used in this report were from the calendar year 2008. 

Full details of the methods may be obtained from the HPS quarterly reports.16

Results

CDI cases and incidence in patients aged 65 and over
During the period January to December 2009, HPS received case reports from 25 diagnostic laboratories in 14 NHS 
boards. 

The total number of cases identified in patients aged 65 and over was 3625, which is a 43% decrease in comparison 
with 2008 (recalculated for the calendar year) where 6322 cases were reported. 

The annual overall rate for Scotland in 2009 was 0.71 per 1000 total occupied bed days (OCBDs), which is a decrease 
of 42% (95% CI 38%, 46%) compared to 2008.  The overall quarterly rates for Scotland for the period October 2006 
to December 2009 are shown in Figure 6. For details on cases and rates, see Tables 2.1-2.3. 

NHS Golden Jubilee Hospital reported 11 cases of CDI in 2009 for an overall rate of 0.45 per 1000 acute occupied 
bed days (AOBDs) (NHS Golden Jubilee Hospital does not provide non-acute (overnight) speciality in elderly care).

Figure 6: Overall quarterly rates of CDI per 1000 total OCBDs with trend line (red) in patients 

aged 65 and over for thirteen quarters of the mandatory surveillance covering the period 

October 2006 to December 2009.
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Table 2.1: Total number of CDI cases in the age group 65 and over by NHS board for 2009.
NHS board Quarter 1 Quarter 2 Quarter 3 Quarter 4 Annual

Total number of cases in 
Scotland

1152 996 805 672 3625

Ayrshire & Arran 125 112 98 104 439
Borders 33 19 16 5 73
Dumfries & Galloway 46 44 38 34 162
Fife 41 31 26 30 128
Forth Valley 67 26 23 16 132
Grampian 203 191 119 84 597
Greater Glasgow & Clyde 227 155 150 134 666
Highland 35 34 29 19 117
Lanarkshire 78 75 61 67 281
Lothian 182 174 139 116 611
Orkney 16 4 1 0 21
Shetland 1 0 0 0 1
Tayside 97 128 103 61 389
Western Isles 1 3 2 2 8

Table 2.2: Incidence rates of CDI in the age group 65 and over by NHS board for 2009.

NHS board Quarter 1 Quarter 2 Quarter 3 Quarter 4 Annual
Overall rates 0.88 0.77 0.66 0.52 0.71

Ayrshire & Arran 1.31 1.19 1.07 1.05 1.15

Borders 1.04 0.61 0.57 0.18 0.62

Dumfries & Galloway 1.35 1.23 1.22 0.99 1.20

Fife 0.53 0.40 0.37 0.39 0.43

Forth Valley 0.91 0.35 0.33 0.22 0.45

Grampian 1.67 1.60 1.02 0.71 1.25

Greater Glasgow & Clyde 0.60 0.43 0.43 0.36 0.46

Highland 0.61 0.57 0.57 0.37 0.53

Lanarkshire 0.65 0.64 0.54 0.56 0.60

Lothian 0.89 0.84 0.71 0.53 0.74

Orkney 5.71 1.94 0.41 0.00 2.17

Shetland 0.22 0.00 0.00 0.00 0.05

Tayside 0.95 1.33 1.09 0.60 0.98

Western Isles 0.17 0.34 0.36 0.32 0.30

Table 2.3 Comparison of annual rates of CDI in the age group 65 and over by NHS board.

Total number of CDI cases Annual rates per 1000 total OCBDs >65 years
NHS board 2008 2009 2008 2009

Ayrshire & Arran 560 439 1.45 1.15
Borders 115 73 0.95 0.62
Dumfries & Galloway 170 162 1.32 1.20
Fife 391 128 1.31 0.43
Forth Valley 458 132 1.65 0.45
Grampian 953 597 1.97 1.25
Greater Glasgow & Clyde 1395 666 0.95 0.46
Highland 150 117 0.66 0.53
Lanarkshire 715 281 1.45 0.60
Lothian 850 611 1.07 0.74
Orkney 21 21 1.91 2.17
Shetland 6 1 0.31 0.05
Tayside 524 389 1.28 0.98
NHS Western Isles 14 8 0.55 0.30
Total cases/Annual overall rates 
for Scotland

6322 3625 1.23 0.71
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Figure 7 shows a comparison of the overall rates between 2008 and 2009 for each NHS board. All of the NHS boards, 
except NHS Orkney reported a decrease in rate between 2008 and 2009. The increase in NHS Orkney was not 
statistically significant. Decreases reported in NHS Greater Glasgow & Clyde, NHS Ayrshire & Arran, NHS Fife, NHS 
Forth Valley, NHS Grampian, NHS Lanarkshire and NHS Lothian were statistically significant.

Figure 7:  Annual overall rates of CDI per 1000 total OCBDs between 2008 and 2009 in patients 

aged 65 and over in acute and non-acute hospitals in 14 NHS boards in Scotland.
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Quarterly rates over 2009 for the 14 NHS boards per 1000 total OCBDs are shown in Figure 8. For full details of the 
quarterly rates and trends (by NHS board) from October 2006 to the present, please refer to the latest CDI quarterly 
report.16

 
Figure 8: Quarterly rates of CDI per 1000 total OCBDs in patients aged 65 

and over in acute and non-acute hospitals in 14 NHS boards in Scotland. 
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*NHS Orkney reported an outbreak of CDI in the first quarter of 2009 (see Discussion).
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CDI cases and  incidence in patients aged 15-64 
The total number of cases identified in patients aged 15-64 years for the last three quarters of 2009 (April to 
December 2009) was 873. Three cases in patients aged 15-64 were reported from NHS Golden Jubilee National 
Hospital.

As Table 3 shows, the distribution of the cases within this age group is skewed, with 511 (58%) of the cases in the 50-
64 age group, and 687 (78%) of the total in the 40-64 age group.

Table 3: Distribution of CDI cases in the 15-64 age group for the period April 2009-December 2009.

Age Group 15-19 20-29 30-39 40-49 50-64 Total
Number of cases 22 72 95 176 511 876

Figure 9 shows the quarterly rates for each NHS board for the period April 2009-December 2009. The overall 
incidence rate for Scotland for this period was 0.76 per 1000 AOBDs. The overall rate for NHS Golden Jubilee 
Hospital was 0.21 per 1000 AOBDs. These rates are not comparable to rates in the 65 and over age group.

In general, most of the NHS boards have seen a decrease in rates over the last three quarters of 2009 or have 
managed to maintain already low rates. For more detailed commentary please refer to the quarterly reports as above.

Figure 9: Rates of CDI per 1000 total AOBDs in patients aged 15-64 years in acute hospitals in 

14 NHS boards in Scotland.  
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*NHS Orkney reported a small number of cases in a small population but were below the 95% confidence limit – see funnel plot in Figure 11.
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Identification of outliers 
The funnel plots for 2009 for those aged 65 and over and 15-64 show that the rates in all NHS boards in both age 
groups are below the upper 95% confidence limit (see Figures 10 and 11).  

The precision of these analyses are higher for the NHS boards with large numbers of OCBDs than for those with 
smaller numbers of OCBDs. 

Figure 10: Funnel plot of rates of CDI for all NHS boards in Scotland 

in patients aged 65 and over against total occupied bed days (x1000) for the year 2009.*
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Figure 11: Funnel plot of rates of CDI for all NHS boards in Scotland 

in patients aged 15-64 against acute occupied bed days (x1000) for the year 2009.*
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*Concave lines represent 95% confidence limits and the horizontal line the mean rate of CDI .

Key to NHS boards

AA  Ayrshire & Arran FV Forth Valley LN Lanarkshire TY Tayside  
BR Borders GGC Greater Glasgow & Clyde LO Lothian WI Western Isles  
DG Dumfries & Galloway GR Grampian OR Orkney
FF Fife HG Highland SH Shetland
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Typing and susceptibility data 
Clinical Typing - submissions from severe cases and outbreaks
During 2009, a total of 793 isolates of C. difficile, obtained from severe cases and suspected outbreaks of CDI, were 
ribotyped by the SSSCDRL. The three most common ribotypes received by the reference service in 2009 were 
ribotype 106 (24%), 001 (21%) and 027 (15%). Ribotype 078 accounted for 3% of the isolates (see Figure 12).

Note: In previous annual and quarterly reports the cumulative frequencies of ribotypes were published. 

Figure 12: C. difficile PCR ribotypes among isolates (n=793) obtained from severe cases and 

outbreaks in 2009.
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Figure 13 shows a breakdown of ribotype prevalence by each quarter of 2009 for the three most common strains 
(001, 027 and 106). Overall the frequency of all three types dropped between the first two quarters of 2009 and the 
last two quarters of 2009. 

All of the isolates were sensitive to vancomycin and metronidazole. For full details on antibiotic sensitivity data please 
refer to the quarterly reports.

Figure 13: Breakdown of the three main ribotypes in Scotland obtained from severe cases and 

outbreaks of CDI by quarter during 2009. 
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Representative Typing (Snapshot Programme)
During 2009, the SSSCDRL typed 576 isolates from 25 diagnostic laboratories for the representative typing (Snapshot 
Programme). The snapshot typing scheme is intended to type 10% of all diagnosed cases in each NHS board regardless 
of disease severity.
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As Figure 14 shows, the three most common strains identified in the snapshot programme were 106 (22%), 001 
(18%) and 027 (13%). Other common types were 005 (6%), 002 (5%), 014 (5%), 015 (5%), 023 (4%) and 078 (4%). The 
remaining types were present at frequencies less than 3%.

Thirty-five different ribotypes were identified during this period. All types were sensitive to metronidazole and 
vancomycin.

Figure 14: C. difficile PCR ribotypes among isolates (n=576) obtained in the snapshot ribotyping 

programme in 2009.
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Figure 15 shows a breakdown of ribotype prevalence by each quarter of 2009 for the three most common strains 
(001, 027 and 106). Overall the frequency of the three common types dropped between the first two quarters of 2009 
and the last two quarters of 2009. Ribotype 027 decreased from 14% in the first quarter to 7% in the fourth quarter 
of 2009. 

Figure 15: Breakdown of the three main ribotypes in Scotland obtained in the snapshot 

ribotyping programme by quarter during 2009.
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Discussion
Introduction of the mandatory surveillance programme for CDI has resulted in the harmonisation of sampling, testing 
and reporting procedures in hospitals and healthcare facilities in all NHS boards. 

Throughout 2009, the overall numbers of cases and incidence rates in Scotland in patients aged 65 and older have 
decreased in each consecutive quarter. Compared to 2008, the number of cases has dropped 43% and the overall rate 
for Scotland has decreased 42%.

Comparisons of overall annual rates in the 14 NHS boards show that between 2008 and 2009, the rates decreased 
in all boards apart from NHS Orkney. NHS Orkney experienced an outbreak in the first quarter of 2009 where they 
reported 19 cases (see Table 2.1), which is 79% of all cases reported in 2009 for NHS Orkney.

In the age group 15-64, the number of cases accounts for an average of 26% of the total number of cases of CDI. 
The majority of these patients are in the 40-64 age group, which reflects the propensity for CDI to occur in older 
populations. However, the service needs to be vigilant to the capability of C. difficile to cause disease in younger age 
groups.

The reduction of CDI rates is likely to be a result of a combination of improved infection control procedures 
(including improved hand-hygiene, environmental cleaning and adequate use of isolation rooms), implementation of 
antimicrobial stewardship, and improved education and communication at all levels within the service. This also includes 
implementation of over-arching strategic plans in NHS boards to reduce the burden of CDI. This list is not exhaustive.

The relative impact of each action is difficult to quantify because of concurrent implementation of a number of 
different strategies.

Surveillance of ribotypes obtained from cases of severe disease and suspected outbreaks have shown that, compared 
to the international context, ribotype 027 does not seem to be responsible for as great a proportion of severe cases 
as expected. In Scotland at least, type 001 and 106 appear to account for a significant proportion of the cases of severe 
disease. More work on this is warranted.

A more representative sample of ribotypes obtained through the Snapshot typing scheme appears to show that the 
frequency of all three of the most common types (001, 106 and 027) has decreased through 2009 – with 027 appearing 
to have decreased more than the other two common ribotypes. The diversity of ribotypes isolated in Scotland has 
increased proportionately. The continuation of the representative typing scheme will facilitate the understanding of the 
epidemiology and distribution of ribotypes in Scotland and inform future interventions. 

Reducing CDI in Scotland
In order to support the NHS to reduce CDI in Scotland, HPS has provided a number of guidance documents. This 
includes the national Guidance on Prevention and Control of CDI in Healthcare Settings in Scotland published in 
October 2008 and revised in September 2009. Importantly, the guidance contains links to other infection prevention 
and control tools e.g., the CDI Trigger Tool, the CDI Cross Transmission Minimisation Bundle, Checklists for Preventing 
and Controlling CDI. The national guidance also provides links to guidance on good antimicrobial management 
including the Antimicrobial Prescribing Policy and Practice in Scotland (produced jointly by the Scottish Medicines 
Consortium and the Healthcare-Associated Infection Task Force) and the Guidance to Optimise Antibiotic Use and 
Reduce CDI in Scottish Hospitals (produced by the Scottish Antimicrobial Prescribing Group (SAPG)). It is essential 
that the national guidance is used in conjunction with the associated infection prevention and control tools to help 
reduce the burden of CDI.

The national guidance, including all the documents described above can be accessed from: http://www.hps.scot.nhs.
uk/haiic/amr/spotlightdetail.aspx?id=296

http://www.hps.scot.nhs.uk/haiic/amr/spotlightdetail.aspx?id=296
http://www.hps.scot.nhs.uk/haiic/amr/spotlightdetail.aspx?id=296
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HPS in conjunction with the SSSCDRL and the Scottish Microbiology Forum (SMF) have produced consensus guidance 
on diagnostic testing (Recommended Protocol for Testing for Clostridium difficile and Subsequent Culture).  Whilst 
unlikely to impact the current numbers, the new testing guidance may affect numbers reported in future. This is 
currently under review. The guidance was distributed in December 2009 and is available from: http://www.hps.scot.nhs.
uk/haiic/sshaip/guidelinedetail.aspx?id=43436

HPS has worked with other national agencies throughout 2009, particularly SAPG (prescribing guidance), NHS Quality 
Improvement Scotland (NHS QIS) (prevention and control tools) and National Education for Scotland (NES) (online 
training tools). The CDI/AMR surveillance team meet with NHS QIS on a quarterly basis to review CDI trends to 
ensure a consistency of approach in supporting NHS boards to reduce the incidence of CDI.

HPS has also hosted training days for the service on CDI to help raise awareness of the tools available to help prevent 
and control CDI. The days also gave the boards an opportunity to share knowledge and understanding of measures 
they have implemented to reduce the burden of CDI. 

During 2009, HPS supported the investigation and control of a number of outbreaks of CDI in hospitals and care 
homes across Scotland by providing expert advice, visiting the boards and carrying out epidemiological reviews. There 
were key themes that were identified as a result of these investigations. These include:

• gaps in the understanding of the complex epidemiology of CDI; 
• that evidence for point source causes of outbreaks are rare;
• a lack of implementation of the CDI national guidance and associated policies;
• a lack of adherence to antimicrobial stewardship policies even when available;
• inadequate local surveillance systems that failed to alert staff to a possible incident and which were not linked to 

immediate implementation of interventions; 
• the absence of ‘triggers for action’ and a lack of understanding of triggers and how to interpret when triggers have 

been breached; 
• categorisation of some CDI patients as ‘community-acquired CDI’ without proper investigation going back at least 

12 weeks – and subsequent exclusion of these patients from the outbreak investigation;
• a focus on CDI (i.e. management and investigations of identified outbreaks) in affected wards rather than analysis 

of issues within the hospital or NHS board that have led or contributed to the outbreaks;
• a lack of coordination in the communication of an incident within the board and to other organisations allowing 

for an early and common understanding of the situation.

To ensure continuing reduction of Scottish cases and overall rates, there is a strong need for organisational leadership 
to direct implementation of the essential key actions and recommendations in the national guidance – this includes a 
strategic integrated overview of antimicrobial prescribing and infection control within NHS boards.

http://www.hps.scot.nhs.uk/haiic/sshaip/guidelinedetail.aspx?id=43436
http://www.hps.scot.nhs.uk/haiic/sshaip/guidelinedetail.aspx?id=43436
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Surgical Site Infection

Introduction
Surgical site infections (SSI) are an important cause of healthcare associated infections (HAI). They account for 15.9% 
of all HAI, and cost the NHS in Scotland £30 million per year1. SSI have serious consequences for patients affected as 
they have been estimated to at least double the length of hospital stay and also result in pain, suffering and possible 
further surgery17.

SSI is an important outcome measure for surgical procedures and the key aim of SSI surveillance is to improve the 
quality of patient care and to provide participating hospitals with robust SSI rates in order for them to compare with 
similar hospitals against benchmark rates. Evidence suggests that actively feeding back data to clinicians contributes to 
reductions in rates of infection18.

The Scottish Surveillance of HAI Programme (SSHAIP) within HPS coordinates the SSI surveillance programme that is 
mandatory in all NHS boards in Scotland. 

All NHS boards are required to undertake surveillance for hip arthroplasty and caesarean section procedures as per 
the mandatory requirements of HDL (2006) 384 and CEL (11) 2009.13 

Readmission surveillance is carried out using prospective readmission data for all hip arthroplasty procedures under in 
patient surveillance up to day 30 post operatively. Post discharge surveillance until day 10 post operatively must now 
be carried out as of 1st April 2009 for all caesarean sections performed. 

The results provided in this report do not represent infection rates in Scotland as a whole, only for selected categories 
of surgery. The data are heavily biased towards results from those NHS boards that have contributed large numbers of 
reports, thus these data should be interpreted with due caution.

Methods
In order to obtain robust national data, SSI surveillance in Scotland is conducted according to the SSHAIP standard 
national protocol19, with adherence to the definitions for SSI, which are internationally comparable, within that 
protocol. Each NHS board has a nominated SSI surveillance coordinator who is responsible for providing overall 
coordination and liaison with SSHAIP, ensuring continuing involvement of the clinical teams and that mechanisms are in 
place for data collection, collation, transfer and dissemination on a quarterly basis. The SSHAIP team provide personnel 
involved in data collection with training in the data definitions and methods for the surveillance programme.

Data are collected prospectively on eligible patients as per the SSHAIP protocol19, from the time of surgery to 
discharge, death or 30 days (10 days for caesarean section procedures) post operatively, whichever occurs soonest. 
A SSI is considered healthcare associated if it occurs within 30 days of surgery. Data are routinely quality assured by 
SSHAIP. The results indicate that the data within the SSI programme are robust.20
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Results

Analyses presented in this report
This report contains data contributed by NHS boards for mandatory surveillance and also presents the results of the 
analysis of both the cumulative data from 1st January 2007 to 31st December 2008 and the most recent years data 1st 
January 2009 to 31st December 2009.

In total, for 2009, there were 745 cases of SSI identified following hip arthroplasty and caesarean section surgery from 
23981 procedures with a SSI rate of 3.1%.This included 150 cases of SSI following hip arthroplasty surgery from 9499 
procedures with a SSI rate of 1.6% and 595 cases of SSI following caesarean section surgery from 14482 procedures 
with a SSI rate of 4.1%.

There were 138 cases of in patient SSI identified following hip arthroplasty and caesarean section surgery with a SSI 
rate of 0.6%. This included 75 cases of SSI following hip arthroplasty surgery from 9499 procedures with a SSI rate of 
0.8% and 63 cases of SSI following caesarean section surgery from 14482 procedures with a SSI rate of 0.4%.

Readmission surveillance until day 30 post operative for hip arthroplasty procedures detected a further 75 SSI. This 
accounted for 50.0% of all the SSIs detected for hip arthroplasty 

In the period 1st April 2009 to 31st December 2009, as a result of the introduction of improvements to surveillance 
methods for caesarean section procedures as per CEL (11) 200913, there were 309 SSIs identified for caesarean section 
procedures during the in patient stay and until day 10 post operatively (50 in patient SSI and 259 until day 10 post 
operatively SSI). 

Participation in surveillance between January - December 2009
Table 4 shows the number of NHS boards that have participated in the latest year of surveillance (2009) for hip 
arthroplasty and the number of procedures and SSI rate during this period. The SSI rate for hip arthroplasty decreased 
from 1.7% 2007-2008 to 1.6% in 2009.

Table 4: SSI rate with 95% confidence interval by hip arthroplasty procedure 1st January 2009 to 

31st December 2009.

Procedure Number of 
NHS boards 

Number of 
procedures 

Number of 
SSI 

SSI Rate 95% Confidence 
Interval

Primary hip arthroplasty 15 6008 62 1.0% (0.8%, 1.3%)

Primary hip hemiarthroplasty 15 2500 62 2.5% (1.9%, 3.1%)

Revision of hip arthroplasty 15 799 14 1.8% (1.0%, 2.9%)

Revision of hip hemiarthroplasty 15 57 4 7.0% (2.8%, 16.7%)

Not recorded 7 135 8 5.9% (3.0%, 11.3%)

Total 15 9499 150 1.6% (1.3%, 1.9%)

Table 5 shows the number of NHS boards that have participated in the latest year of surveillance (2009) for caesarean 
section and the number of procedures and SSIs during this period. The SSI rate for caesarean section decreased from 
7.7% in 2007-2008 to 4.1% in 2009, however this reduced rate may be a reflection in the mandatory PDS requirements 
of CEL (2009) 11 as methods for detecting SSI in the post operative period have been enhanced and were not 
consistent throughout from 1st January 2007 until 3rd March 2009.
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Table 5: SSI rate with 95% confidence interval by caesarean section procedure 1st January 2009 

to 31st December 2009.

Procedure Number of 

NHS boards 

Number of 

procedures 

Number of 

SSI 

SSI Rate 95% Confidence Interval 

 Caesarean section (elective) 14 6116 245 4.0% (3.5%, 4.5%)

 Caesarean section (non 

elective)

14 8326 348 4.2% (3.7%, 4.6%)

Not recorded 7 40 2 5.0% (1.3%, 16.5%)

Total 14 14482 595 4.1% (3.7%, 4.4%)

The rate of in patient SSI for caesarean section and hip arthroplasty procedures per quarter is shown in Figure 16.

Figure 16: Rate of in patient SSI for caesarean section and hip arthroplasty procedures per 

quarter, 2007 to 2009.
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 *The data presented in Figure 16 are plotted from April 2007 as the requirements of HDL 2006 (38) were implemented across NHS Scotland by this date.

To allow for differences in post-operative length of stay it is possible to calculate a rate of SSI that uses the number 
of post-operative days of follow-up as the denominator rather than the number of procedures. This incidence density 
is expressed as the number of SSI per 1000 post-operative days of follow-up (Figure 17). This method is particularly 
useful when comparing SSI rates over a sustained period of time when practice can change or in comparing between 
different healthcare systems.

Figure 17 indicates that even when allowing for the reduction in post-operative length of stay, the SSI rate has reduced 
in both procedure categories between 2003 and 2009. Using the incidence density of SSI to partially account for 
changes in post-operative length of stay, significant decreases in rates between 2003 and 2009 occurred in caesarean 
section and hip arthroplasty procedures. 
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Figure 17: Incidence density of in patient SSI per 1000 post-operative in patient days, by 

category of procedure and year.
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The rate of all SSI for caesarean section and hip arthroplasty procedures per quarter is shown in Figure 18.

Figure 18: Rate of all SSI for caesarean section and hip arthroplasty procedures per quarter, 

2007 to 2009.
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*The data presented in Figure 18 are plotted from April 2007 as the requirements of HDL 2006 (38) were implemented across NHS Scotland by this date.

Incidence of SSI by risk group
The risk of developing an SSI following surgery is affected by various factors including the general health of the 
patient, the type of operation and the procedure itself. The National Nosocomial Infection Surveillance system (NNIS) 
risk index is used to statify SSI data to account for these risk factors. Where data on one or more risk factors have 
not been provided the NNIS risk index score cannot be calculated and these procedures are categorised as ‘Not 
Recorded’.

Table 6 show the cumulative incidence of in patient SSI for each category of mandatory surgical procedure for each 
NNIS risk index group in 2007 to 2008 and 2009. 
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Table 6: Cumulative incidence of in patient SSI, by category of surgical procedure by NNIS risk 

index for, 2007 to 2008 and 2009. 

2007-2008
Procedures Risk Index 0 Risk Index 1 Risk Index 2 Risk Index 3 Not Recorded

Number SSI Rate Number SSI Rate Number SSI Rate Number SSI Rate Number SSI Rate

Caesarean section 14661 0.8% 2567 1.4% 58 5.2% 0 0.0% 9896 0.3%

Primary hip 
arthroplasty

5104 0.3% 2818 0.6% 361 2.2% 0 0.0% 2534 0.5%

Primary hip 
hemiarthroplasty

1302 0.5% 2398 1.5% 89 7.9% 0 0.0% 1109 1.5%

2009
Procedures Risk Index 0 Risk Index 1 Risk Index 2 Risk Index 3 Not Recorded

Number SSI Rate Number SSI Rate Number SSI Rate Number SSI Rate Number SSI Rate

Caesarean section 11081 0.4% 1864 0.7% 51 3.9% 0 0.0% 1486 0.5%

Primary hip 
arthroplasty

3371 0.1% 1720 0.5% 203 3.0% 0 0.0% 714 0.3%

Primary hip 
hemiarthroplasty

640 0.9% 1598 1.9% 41 2.4% 0 0.0% 221 0.9%

The incidence of SSI increased with the number of risk factors present. There were no procedures carried out where 
all three of the NNIS risk index risk factors were present. This is in part due to lack of procedures with contaminated 
or dirty wound classes.

In the last year of reporting (2009) a total of 10.6% of caesarean section and hip arthroplasty procedures could not be 
classified due to missing data, this was due to a missing American Society of Anaesthesiologists (ASA) score in 6.4% of 
cases, a missing wound class in 1.1% of cases and a missing length of operation in 4.5% of cases, this is an improvement 
on the proportion which could not have this score calculated in 2008 (27.5%). These improvements in reporting  NNIS 
risk index data are as a result of substantial changes within the online SSI reporting mechanisms designed by HPS and 
by HPS continually actively encouraging staff throughout boards to improve compliance with reporting risk index data.

Characteristics of the surgical site infection
Type of SSI
SSI are categorised into those that affect the superficial tissue (skin and subcutaneous) of the incision, those that affect 
the deep tissues (deep soft tissues), and those that affect organ space. 

Figure 19 shows SSI infection by procedure category identified during the period 1st January 2007 and 31st December 
2009, the smallest proportion of superficial SSI was found in hip arthroplasty (52.6%) and the largest proportion was 
found in caesarean section (95.9%). The largest proportion of deep SSI was found in hip arthroplasty (41.2%) and the 
smallest in caesarean section (3.5%). Hip arthroplasty produced the largest proportion of organ/space SSI (6.2%).
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Figure 19: Proportion of SSI involving superficial incisions or deep and organ space

January 2007 to December 2009.
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Post Discharge Surveillance
Post discharge surveillance for hip arthroplasty in NHSScotland was standardised to include readmission surveillance 
to day 30 post-operatively in January 2007. During 2009 the type of SSI detected by readmission surveillance until day 
30 post operative for hip arthroplasty procedures showed that a high proportion of SSI identified by this method were 
deep infections (47.9%), 8.4% were found to be organ/space SSI and the remainder (43.7%) were superficial.

Post discharge surveillance to day 10 post operatively for caesarean section in NHSScotland was standardised in April 
2009. From April to December 2009, the proportion of caesarean section SSI detected by post discharge surveillance 
to day 10, not including in patient infections, was 83.8% (259 SSIs), with the vast majority having a superficial infection 
(96.0%).There was a further 4.0% with deep infections and there were no organ/space infections detected during this 
period. 

Variation in SSI Rate by NHS board
When making comparisons between NHS boards it is important to take into account the precision of the estimated 
rate of SSI. The precision of the estimate increases with the number of procedures. Figures 20 and 21 indicate the 
variation in SSI rates by NHS board within selected categories of surgery and represent data from 1st April 2009 to 
31st December 2009 for Figure 20 and 1st January 2009 to 31st December 2009 for Figure 21.

The case mix of patients undergoing surgery can vary between NHS boards and this can result in NHS boards with a 
higher proportion of severely ill patients being incorrectly judged to have a high SSI rate. To avoid this influence, only 
patients with a NNIS score of 0 are included in Figures 20 and 21. NHS boards with procedures less than 30 were 
not included in these analyses. The funnel plots in Figures 20 and 21 show the total rate of SSI within each NHS board 
plotted against the number of procedures on which the rate is based. The red lines represent the 95% confidence 
limits. The probability that rates above the high control limit or below the low limit have occurred by chance is low. 
Nonetheless these results should be interpreted with due caution as not all risk factors including length of stay have 
been taken account of in these analyses. 

For caesarean section procedures, in the period 1st April 2009 to 31st December 2009, a total of two NHS boards 
had rates above the 95% confidence limit but these boards were not a high outlier in the previous year (2008).For hip 
arthroplasty procedures, in 2009 only one NHS board was a high outlier (above the 95% control limit) but this board 
was not a high outlier in the previous year (2008).These NHS boards have been alerted that their rates may be higher 
than expected and have been encouraged to take action to locally identify and address this variation.

Analysis of results over long periods of time e.g. one year of data may result in short periods of poor performance 
being overlooked. In order to avoid this, HPS monitor the monthly SSI rate within each NHS board on a quarterly basis 
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and feed this back to individual Infection Control Teams (ICTs). This provides local ICTs with timely feedback of local 
results and assists the identification of potential issues in order to promptly identify areas for investigation and process 
improvement.

Figure 20: Cumulative incidence (number of SSIs per 100 procedures) of all patients 

SSI (NNIS = 0) by NHS board from April to December 2009 for caesarean section procedures.*
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Figure 21: Cumulative incidence (number of SSIs per 100 procedures) of all patients 

SSI (NNIS = 0) by NHS board in 2009 for hip arthroplasty procedures.*
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Discussion
In this sixth year of surveillance a total of 15 NHS boards, 14 territorial and one special NHS board, participated in 
the mandatory programme of SSI surveillance. The SSI rates for hip arthroplasty and caesarean section categories 
of surgery in Scotland over the duration of the SSI surveillance programme have been reduced since 2003 but have 
remained relatively stable over the last two years of reporting, 2007-2009. 

The number of procedures reported to HPS has increased each year and in the last year, 1st January 2009 to 31st 
December 2009, a total of 23981 hip arthroplasty and caesarean section procedures have been reported to HPS resulting 
in a total of 745 infections with a SSI rate of 3.1%. The incidence of in patient SSI varied by surgical category. In 2009, in 
patient SSI rates ranged from 0.4% for caesarean section procedures to 0.8% for hip arthroplasty procedures. 

The risk of developing an SSI following surgery is affected by various factors including the general health of the patient, 
the type of operation and the procedure itself, rates of SSI increased with the number of risk factors present at the 
time of surgery.

The majority of SSI reported affected the superficial tissues of the wound. The risk of developing a deep or organ/
space infection was dependent on the procedure category with patients undergoing primary hip hemiarthroplasty the 
most likely to develop this type of infection and caesarean section procedures least likely. SSI detected by readmission 
surveillance for hip arthroplasty procedures showed a higher proportion of deep or organ/space infection found than 
within in patient SSI.

A key aim of SSI surveillance is to encourage NHS boards to use their data to evaluate local practice and institute 
changes where the results indicate this may be necessary. At the end of each surveillance quarter, NHS boards 
receive local individual SSI reports that contain their results. In order to promote good practice and identify areas 
for improvement SSHAIP have introduced quarterly exception reporting. Any NHS board shown to have a substantial 
change in their SSI rates between two quarters are alerted to this by the production of an individual exception report 
highlighting the changes in rates.

SSI surveillance data is used by NHS boards to review practice and assess compliance with best practice guidelines. HPS 
have collaborated with SAPG in 2009 in order to enhance reporting of compliance with Scottish Collegiate Guidelines 
Network (SIGN) guideline No.104 Antibiotic Prophylaxis in Surgery for hip arthroplasty and caesarean section 
procedures.21 Implementation of SPSP care bundles for SSI over the next year should continue to contribute to reducing 
these clinically significant infections.22

Due to advances in surgical techniques, length of stay following surgery has decreased over the years the surveillance 
programme has been in place. For hip arthroplasty the median length of post-operative stay in hospital in 2009 
was six days compared to seven days in 2003. For caesarean section the median length of post-operative stay in 
hospital in 2009 was three days compared to four days in 2003. This decreasing length of post-operative stay means 
that the surveillance based on in patient SSI is increasingly likely to underestimate the true rate of SSI, affecting the 
interpretation of changes in rates over time. As a result of this decreasing post-operative length of stay, PDS of SSI is 
necessary if accurate rates of SSI following surgery are to be reported. The introduction of readmission surveillance 
until day 30 post operatively for hip arthroplasty has resulted in a higher proportion of SSI being detected following 
discharge from hospital with 50% (75 of 150 SSI) of SSI being detected through readmission surveillance in 2009.

As the length of post-operative in patient stay affects the numbers of infections detected, HPS introduced 
improvements to surveillance methods for caesarean section procedures as of 1st April 2009 as per CEL (11) 2009.13 
For the first time this report contains rates of SSI for caesarean section procedures detected until day 10 post 
operatively. In the period 1st April 2009 to 31st December 2009, there were 309 SSI identified for caesarean section 
procedures during the in patient stay and until day 10 post operatively (50 in patient SSI and 259 until day 10 post 
operatively SSI). From April to December 2009, the proportion of caesarean section SSI detected by post discharge 
surveillance to day 10, not including in patient infections, was 83.8%. The data presented within this report does not 
include a full calendar year of caesarean section PDS data, therefore, the full extent of these improvements will not be 
seen until future reports.
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