


Introduction

Efforts to control healthcare-associated infections
(HCAIs) have, with few exceptions, failed, result-
ing in growing political and public alarm. Increased
morbidity and mortality due to antibiotic-resistant
bacteria acquired during hospital stay have also
been reported worldwide.1,2 The European Centre
for Disease Prevention and Control has estimated
that HCAIs affect about one in 20 hospital pa-
tients.3 In January 2009 the European Commission
published a Council Recommendation on patient
safety, including the prevention and control of
HCAIs.4 The Commission advised that a national
strategy, complementary to strategies targeted
towards the prudent use of antimicrobial agents,
should be developed incorporating prevention
and control of HCAIs into national public health
objectives and aiming to reduce the risk of such
infections within hospitals. Hence, the question
arises: how are public health professionals to
decide what is the most cost-effective approach
to preventing HCAIs? Unfortunately, a satisfactory
answer from evidence-based data cannot be
provided. Up to now, most studies have focused on
meticillin-resistant Staphylococcus aureus (MRSA)
and vancomycin-resistant enterococci (VRE) and
to a much lesser extent on multidrug-resistant
(MDR) Gram-negative bacteria. The control mea-
sures aimed to reduce the spread of HCAIs include:
education of healthcare workers (HCWs) with im-
plementation and observation of hand-washing
practices; active surveillance cultures (ASCs); con-
tact isolation of patients colonised with epidemio-
logically important bacteria (such as MRSA and
VRE); pre-emptive isolation of high risk patients;
and restriction of antibiotic use. Numerous studies
have demonstrated that the best way to face the
problem is a multidisciplinary approach. Marshall
et al. summarised in four steps the actions needed
to reduce the prevalence of HCAIs: (1) antibiotic
stewardship; (2) reduction in the number of
colonised patients; (3) prevention of infection in
colonised patients; and (4) prevention of cross-
transmission between hospitalised patients.5

Among the strategies aimed to reduce patient-to-
patient transmission, the role of screening and
isolation is still under debate.

The first assumption underlying a screening
strategy is that colonisation increases the risk of
infection. Huang et al. observed that MRSA infec-
tions developed in 29% of 209 colonised patients
in an 18 month follow-up period.6 Twenty-eight
percent of infections involved bacteraemia and
56% involved pneumonia, soft tissue infection,

osteomyelitis, or septic arthritis. A systematic
review including ten studies and 1170 patients
estimated the risk of infection following MRSA
colonisation.7 The analysis showed a four-fold in-
crease (95% confidence interval: 2e7) in the risk
of infection after MRSA colonisation compared
with meticillin-susceptible S. aureus (MSSA) colo-
nisation. Significant heterogeneity was detected
between studies. The majority of reports differed
in the choice of patient population, severity of
illness, and frequency of sampling employed to
detect colonisation, further suggesting the need for
new research with appropriate statistical analysis.
Olivier et al. studied the risk of VRE bacteraemia
among patients previously colonised with the bac-
teria. Four percent of colonised patients devel-
oped bacteraemia caused by the same strain, as
confirmed by the genotypic analysis.8

Important clues in deciding whether screening
and contact isolation are needed are the pro-
portions of antibiotic resistance attributable to
hospital antibiotic use and cross-transmission in
hospitalised patients. In a multicentre prospective
Italian study, we determined the incidence of new
colonisation due to MRSA, VRE and ciprofloxacin-
resistant Pseudomonas aeruginosa per 1000 days of
antibiotic therapy.9 The highest risk was associ-
ated with carbapenem use, with eight new cases
of MRSA colonisation per 1000 days of therapy.
An accurate estimate of the attributable fraction
of antibiotic resistance due to cross-transmission
is not available. Many factors have contributed to
this lack of information. For example, Buke et al.
demonstrated significant epidemiological differ-
ences in the variables associated with colonisation
with MRSA and extended spectrum b-lactamase-
producing (ESBL) Gram-negative bacteria.10

Another parameter useful for a better under-
standing of the attributable fraction due to
cross-transmission is colonisation pressure, i.e.
the prevalence of resistance in the surrounding
environment. Williams et al. demonstrated that
ongoing monitoring of colonisation pressure pro-
vides the opportunity for early implementation
of enhanced infection prevention and control
practices, and can potentially decrease nosocomial
transmission of MRSA and prevent outbreaks.11

Should mandatory screening for MRSA
and VRE be performed?

‘Who’ should be screened for epidemiologically
important pathogens and ‘where’ and ‘when’ are
still open questions. In studies of infection control
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measures, screening is never the primary interven-
tion and it is usually included in a multifaceted
approach. The majority of studies relate to hospital-
acquired MRSA (HA-MRSA). A recent systematic
review of the literature performed by McGinigle
et al. summarised the evidence of the efficacy of
ASCs in the intensive care unit (ICU) setting on sev-
eral clinical and economic outcomes.12 Although
most of observation-based studies reported a signifi-
cant reduction in MRSA infection after the applica-
tion of ASCs, the evidence was of poor quality and
could not allow definitive recommendations. The
roleofASCsmight bedifferent according to the base-
line prevalence of MRSA and the hospital setting. In
three intensive care units (ICUs) in France the acqui-
sition of MRSA was reduced from 7% to 3% through
multiple interventions, including ASC, contact pre-
cautions and use of alcohol hand rub.13 All patients
were screened for nasal carriage on hospital admis-
sion and weekly thereafter and placed under contact
precautions if screen positive. Similar results were
obtained in a 18 month study in Colorado, USA.14

All patients admitted to ICUs and medical wards
were screened at admission and weekly thereafter.
The overall rate of HA-MRSA infections compared
with historical controls decreased significantly,
although an increased number of community-ac-
quired MRSA skin infections was admitted to the
wards. The majority occurred in surgery ICU (SICU)
because the medical ICU (MICU) had a higher
incidence of colonisation and lower percentage of
compliance with hand washing. Physicians in SICU
were also less likely to enter isolation rooms.

Some countries have maintained low endemic
levels of MRSA by implementing nationwide control
measures targeting MRSA such as the ‘search
and destroy’ (S&D) strategy.15 Measures of S&D
include: contact isolation for MRSA-positive
patients; pre-emptive isolation and screening for
high risk patients; screening of patients and
personnel following an unexpected case of MRSA;
screening of HCWs with furlough of those found
to be carriers until decontamination is achieved;
closure of wards to new admissions if there
is more than one carrier among hospitalised
patients. Interestingly, Bootsma et al. generated
a stochastic three-hospital model and an analytical
one-hospital model to quantify the effectiveness
of different infection control measures and to
predict the effect of rapid diagnostic testing on
isolation needs.16 The analysis showed that the
application of the S&D strategy in a hospital with
high endemicity would reduce the prevalence to
<1% within 6 years.

The costs of a hospital-wide selective screen-
ing programme were analysed for a 19 month

period in a 700-bed hospital with 23 000 admis-
sions annually in Germany.17 The screening pro-
gramme was able to prevent 48% of predicted
nosocomial MRSA, saving a predicted V200,782
with a net saving of V110,000 annually. The
screening programme became cost-effective at
a low MRSA incidence rate. The major limit of
the study was that the authors did not use real
costs calculation but instead hospital reimburse-
ment as a surrogate parameter.

For VRE control, it has been estimated that ASCs
would be cost-beneficial for hospital units where
the number of patients with VRE bacteraemia is at
least 6e9 patients per year or if the savings from
fewer VRE bacteraemic patients in combination
with decreased antimicrobial use ranged from
US$100,000 to 150,000 per year.18

Targeted surveillance based on patients’ risk
factors in medical or surgical wards might be
preferred as the most effective use of hospital
resources. Risk factors for HCAIs due to MRSA at
hospital admissions were analysed in 127 patients
with bacteraemia in an endemic setting in Boston,
USA.19 Two logistic regression models were gener-
ated. In the first model, previous MRSA infection or
colonisation, cellulitis, presence of a central ve-
nous catheter (CVC), and skin ulcers were indepen-
dently associated with MRSA bacteraemia. Since
prior MRSA colonisation or infection status may
not be known at the time of hospitalisation, a sec-
ond model was generated which excluded prior
history of MRSA colonisation or infection. This
model identified the presence of a CVC, hospital-
isation(s) within the previous six months, use of
quinolones within the previous 30 days, and dia-
betes mellitus as independent risk factors for
MRSA bacteraemia. Both models had high sensitiv-
ity and specificity. Harbarth et al. defined risk fac-
tors for unknown carriage of MRSA at hospital
admission in a university hospital in Geneva.20

Male sex, age >75 years, previous exposure to qui-
nolones, cephalosporins and carbapenems, previ-
ous hospitalisation, intrahospital transfer and
urinary catheterisation were associated with
MRSA colonisation at hospital admission.

A prediction score for VRE identification was
derived and validated in a high-endemic setting in
the USA.21 A risk index was derived by using six in-
dependent risk factors associated with VRE recov-
ery within 48 h of hospital admission: previous
isolation of MRSA (4 points), whether the patient
was receiving long-term haemodialysis (3), trans-
fer from a long-term care facility (3), antibiotic ex-
posure (3), prior hospitalisation (3), and age >60
years (2). On the basis of a point score �10, the
sensitivity, specificity, and positive and negative
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predictive values of this prediction rule were 44%,
98%, 81%, and 90%, respectively.

For several years conventional culture methods,
which can take �48e72 h to obtain a result, have
been considered the gold standard to detect
MRSA colonisation. In the absence of pre-emptive
room isolation this time might be enough to spread
the bacterium among patients. Recently, rapid
methods for molecular detection of MRSA-colon-
ised patients with available results in 2 h have
been developed with high sensitivity and specifi-
city.22 Major limits for the wide application of mo-
lecular diagnosis for MRSA are related to the high
costs and varying benefits in different studies.
Nine studies (eight cohort studies and one clus-
ter-randomised, cross-over trial) analysed the effi-
cacy of screening for MRSA using molecular tests
compared with no screening or screening with con-
ventional cultures.23e30 Studies were performed in
different settings: ICUs (two studies), medical
and/or surgery wards (four) and throughout the
hospital (two). Four papers reported a significant
decrease in the rate of HA-MRSA, two observed
no effects, and one showed uncertain results.
Variability in the efficacy of polymerase chain
reaction (PCR) might be partially explained by
different comparisons applied in the studies. The
main limitations other than the study design
were systematic screening not performed at
discharge, PCR result not confirmed by conven-
tional culture, lack of analysis of possible variation
in MRSA epidemiology during the study period,
absence of monitoring of compliance with decolo-
nisation treatment or contact precautions. Based
on these studies, definitive recommendations
cannot be made.

A rapid real-time PCR test that detects the
presence of vanA and/or vanB genes has been
proposed for rapid screening to identify patients
harbouring VRE at hospital admission.31 For 502
rectal swabs and stool specimens, sensitivity and
specificity was 98% and 87%, and 95% and 87%, re-
spectively. When the test is used in settings with
high prevalence of vanA isolates, results would
not require conventional culture confirmation. On
the contrary, the high number of false positives
for vanB would require culture confirmation.

In the USA, several large organisations such as
the Veterans Affairs and Evanston Northwestern
University and a few states such as Illinois, New
Jersey and Pennsylvania introduced mandatory
screening for both VRE and MRSA. In the UK it
was announced in October 2007 that all patients
admitted to National Health Service hospitals
would be screened for carriage of MRSA. Screening
was to be in place for all elective admissions by

March 2009 and for all admissions by March 2011.
This extended the guidance issued as part of the
‘Saving Lives’ package in September 2006, which
recommended a risk-based approach to screening
to include high-risk surgical patients, renal dialysis
patients, those admitted to ICUs, high risk medical
admissions, and transfers from other hospitals,
long-term care facilities, and nursing homes. In
response to new legislation, the Society for
Healthcare Epidemiology of America (SHEA) and
the Association for Professionals in Infection
Control and Epidemiology Inc. (APIC) developed
a position statement asserting that, although
conspicuous evidence to support the use of ASCs
for high risk patients and during outbreaks is
available, there is not sufficient evidence to justify
the mandatory use of this control measure.32 The
lack of support for legislation is due to the uncer-
tainties and the potential unintended con-
sequences of legislation mandating application of
ASCs, namely: exclusion of local infection control
professionals from their role of leading risk assess-
ment and resource allocation; unresolved contro-
versies regarding the epidemiological, biological
and clinical implications of ASCs; and the poten-
tially negative effects on patients of contact
isolation.

Should contact isolation precautions be
implemented for patients colonised or
infected with epidemiologically
important bacteria?

Sixty-five percent of HCWs contaminate their
uniforms or gowns during routine care of patients
with MRSA. On >25% of occasions HCW’s clean
hands became recontaminated after contact with
their contaminated clothing. Cooper et al. demon-
strated that intensive concerted interventions,
including isolation, can substantially reduce MRSA.33

A before-and-after study evaluated the efficacy of
contact and droplet precautions in reducing the
incidence of HA-MRSA infections.34 After a baseline
period, contact and droplet precautions were
implemented in all ICUs. Reductions in the inci-
dence of HA-MRSA infection in ICUs also led to the
implementation of contact precautions in non-ICU
patient care areas. Combined rates of HA-MRSA
infection in the MICU and SICU decreased with no
significant change in other ICUs. After the discon-
tinuation of droplet precautions, the combined
rate in the MICU and SICU decreased further
although not significantly. After the implementation
of contact precautions the rate decreased signifi-
cantly in non-ICU areas.
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Although >100 studies have reported control of
MRSA with screening linked to isolation and cohort-
ing, two studies suggested that reporting culture
results and isolating colonised patients had no
impact on the prevalence of HA-MRSA.35 The first
study assessed the effect of daily microbiological
surveillance alone on the spread of S. aureus.36

During a 10 week period, surveillance cultures
were performed in 158 patients. Surveillance cul-
tures and genotyping of MRSA and MSSA isolates
demonstrated the absence of cross-transmission
among patients. The second study was a prospec-
tive one-year study in the ICUs of two teaching
hospitals. Admission and weekly screens were
used to ascertain the incidence of MRSA colonisa-
tion.37 In the middle six months, MRSA-positive
patients were neither moved to a single room nor
cohort-nursed unless they were carrying other
multiresistant bacteria. Patients’ characteristics
and MRSA acquisition rates were similar in the
periods when patients were moved and not moved.
The crude (unadjusted) Cox proportional hazards
model showed no evidence of increased transmis-
sion during the non-move phase. However, the
studies have many limitations. First, the time
elapsed from admission to the results of cultures
was up to four days, and patients with a length
of hospitalisation <48 h were excluded. This time
would have been sufficient, especially in highly en-
demic situations, to allow person-to-person trans-
mission of MRSA. Second, the low number of
carers and patients might have had an important
role on the final outcome.

For VRE the role of contact precautions is still
under evaluation. Our group is currently reviewing
the available evidence within the Cochrane Wound
Group.38 Many reports showed that intensive infec-
tion control strategies including isolation enabled
the timely termination of VRE outbreaks, even
those involving VRE strains with high epidemic po-
tential on high risk wards. Premature discontinua-
tion of infection control measures caused
recurrence of VRE transmission.39

A combination of control measures including
ASCs, contact precautions for all colonised and
infected patients and antimicrobial stewardship
has also been reported to significantly reduce the
incidence of ESBL-producing bacteria.40

Contact precautions have been associated with
several adverse effects. Their application should
be preceded by accurate training of HCWs and it
should not be accepted as a substitute for hand
washing. In the MICU at Duke University Medical
Center it was observed that HCWs were approxi-
mately half as likely to enter the rooms of patients
in contact isolation.41 The results supported

suggestions made by other studies that patients
in isolation receive less frequent care and may
even suffer psychologically.

Decolonisation

Following positive screening, a patient should be
placed in contact precaution and decolonised. The
majority of protocols for MRSA decolonisation in-
clude mupirocin alone or in combination with body
washes, and systemic therapy with one or two
antibiotics such as rifampicin, doxycycline and tri-
methoprim-sulfamethoxazole. Less popular proto-
cols include the tea tree oil, a popular natural
antiseptic, topical gentian violet and arbekacin
inhalation in patients with percutaneous endo-
scopic gastrostomy. The duration of the decolonisa-
tion treatment is usually 7e10 days. Decolonisation
has been proven to be efficacious in reducing
infections in high risk groups.42 In dialysis patients
the use of mupirocin reduced the rate of S. aureus
infections by 68%.43 Risk reduction was higher in
peritoneal dialysis patients. Significant reduction
of S. aureus infections was also observed in patients
after cardiothoracic and orthopaedic surgery.42

Different protocols were used for VRE decoloni-
sation with poor response. After one month >50%
of the patients are recolonised.44 The most prom-
ising agent for gastrointestinal decolonisation was
ramoplanin, the first of a new class of antibiotics,
the glycolipodepsipeptides. The drug is bacteri-
cidal against Gram-positive bacteria and is not ab-
sorbed when taken orally and thus achieves high
faecal concentrations. In animal studies ramopla-
nin inhibits VRE colonisation due to re-expansion
of the colonic microflora. A randomised placebo-
controlled double-blind trial showed that VRE
decolonisation was unsuccessful in 79% of the
patients.44

Screening and decolonisation of HCWs has been
attempted for MRSA but its use remains contro-
versial.45 The prevalence of MRSA among profes-
sionals is related to geographical regions (Eastern
Europe 1.6%, Africa 15.5%), location (ICU 4.7%,
general wards 6.3%), type of HCW (nurse 8%, med-
ical 7.4%), type of room (private cohorting 2.4%, no
private/no cohorting 7.7%), and contact pre-
cautions in force (3.3%) or not applied (5.6%).46

However, little evidence suggests that the
exclusion of MRSA-positive HCWs improves the
control of HA-MRSA with the exception of hospital
outbreaks. Screening might have psychological
implications for professionals who test positive.
Cost-effectiveness analysis for this approach in
this population is also unavailable. Only staff

Screening and isolation for HCAI prevention 375



members with colonised or infected hand lesions
should be off work while receiving courses of
clearance therapy.47

Discussion

Patients and the public increasingly view rates of
HCAIs as indicators of quality of patient care.
There has been much debate about the evidence
and cost-effectiveness of various infection control
policies. A multidisciplinary approach should be
employed in all settings including: hand hygiene
programmes, ASCs, training and feedback to
HCWs, bundles for ventilator-associated pneumo-
nia and CVC-related infections and environmental
programmes. Target pathogens should be locally
defined. Programmes focused solely on MRSA might
not be the appropriate answer to impact on HCAIs.
Intensive promotion of alcohol-based hand rubs
and behavioural change interventions might rep-
resent a more cost-effective approach compared
with universal screening policies. On the grounds
of lack of evidence-based clinical and cost-effec-
tiveness data, routine screening of all admissions
to hospital is not advocated at this time.48e51

Rapid molecular tests for MRSA screening are real-
istic only when combined with adequate infection
control measures in high risk patients.
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Summary Increasing numbers of hospital-acquired infections have gener-
ated much attention over the last decade. The public has linked the so-
called ‘superbugs’ with their experience of dirty hospitals but the precise
role of environmental cleaning in the control of these organisms remains
unknown. Until cleaning becomes an evidence-based science, with
established methods for assessment, the importance of a clean environment
is likely to remain speculative. This review will examine the links between
the hospital environment and various pathogens, including meticillin-resis-
tant Staphylococcus aureus, vancomycin-resistant enterococci, norovirus,
Clostridium difficile and acinetobacter. These organisms may be able to sur-
vive in healthcare environmentsbut there is evidence to support their vulner-
ability to the cleaning process. Removal with, or without, disinfectants,
appears to be associated with reduced infection rates for patients. Unfortu-
nately, cleaning is often deliveredas part of an overall infectioncontrol pack-
age in response to an outbreak and the importance of cleaning as a single
intervention remains controversial. Recent work has shown that hand-touch
sites are habitually contaminated by hospital pathogens, which are then de-
livered to patients on hands. It is possible that prioritising the cleaning of
these sites might offer a useful adjunct to the current preoccupation with
hand hygiene, since hand-touch sites comprise the less well-studied side of
the hand-touch site equation. In addition, using proposed standards for
hospital hygiene could provide further evidence that cleaning is a cost-effec-
tive intervention for controlling hospital-acquired infection.
ª 2009 The Hospital Infection Society. Published by Elsevier Ltd. All rights
reserved.

Introduction

There has been much debate over hospital clean-
liness and increasing numbers of hospital-acquired
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infections (HAIs). The public have linked their
visual experience of dirty hospitals with the risk
of HAI but there is little evidence to support this at
present.1 Cleaning has never been regarded as an
evidence-based science and consequently receives
little attention from the scientific community.
Since there are no scientific standards to measure
the effect of an individual cleaner, or assess en-
vironmental cleanliness, finding the evidence for
benefit in the control of infection is further ham-
pered.2 There are always basic aesthetic consider-
ations that cannot be disregarded; a perception of
cleanliness, however defined, is expected for
patients, their relatives and staff from healthcare
environments.

Cleaning is routinely monitored by visual audit
in the UK. Looking to see if a ward is clean may
fulfil aesthetic obligations but it does not provide
a reliable assessment of the infection risk for an
individual patient on that ward.3 The organisms
that cause infection are invisible to the naked
eye and their existence is not necessarily associ-
ated with the presence of visual dirt. Furthermore,
the impression of cleanliness is confounded by
clutter, and fabric and maintenance deficits.4

Visual assessment will inevitably be subject to
bias under these circumstances. It is more difficult
to clean a crowded, cluttered environment,
perhaps related to a cleaner’s incentive, when
confronted with peeling plaster, cracked tiles or
worn floor coverings.4

Sites that are frequently touched by hands are
thought to provide the greatest risk for patients,
and those situated right beside patients provide
the biggest risk of all.5e7 The responsibility for
cleaning near-patient hand-touch sites does not
always rest with the ward cleaners, however, since
beds, drip stands, lockers and overbed tables are
more usually cleaned by nurses.7,8 Nurses are
also responsible for the decontamination of more
delicate clinical equipment. This overlapping of
cleaning responsibilities has created some confu-
sion; it has also meant that cleaning opportunities
of some items are missed or abandoned.9,10

The microbial pathogens that cause HAI have
two special properties: first, they are recognised
as hospital pathogens; second, they have an innate
ability to survive on surfaces in the hospital
environment for long periods of time.1 They in-
clude organisms such as meticillin-resistant Staph-
ylococcus aureus (MRSA), Clostridium difficile,
vancomycin-resistant enterococci (VRE), Acineto-
bacter spp. and norovirus.1,6 This mini-review
will summarise the evidence for the presence
and survival of these organisms in the clinical en-
vironment as well as support for cleaning as a valid

infection control intervention for patients. There
will also be some discussion on the measurement
of ‘cleanliness’ of the healthcare environment
and why this is important for future work evaluat-
ing the role of hospital cleaning and HAI.

Meticillin-resistant Staphylococcus
aureus

MRSA resists desiccation and can survive in hospital
dust for up to a year.11 It is found throughout the
hospital environment, particularly around patients
known to be colonised or infected with the bac-
terium. Molecular fingerprinting of these strains
shows that MRSA-positive patients tend to shed
their own strain of MRSA into the near-patient
environment.12 If staff enter a room containing
an MRSA patient, two-thirds of them will acquire
the patient’s strain on gloved hands or apron.12

Even if they do not touch the patient directly,
four in ten will still exit the room carrying the
patient’s strain of MRSA on hands or apron.12

MRSA can be found on general surfaces such as
floors and radiators, furniture such as beds and
lockers, and clinical equipment.7e10,12e14 Some
sites, e.g. linen, curtains, beds, lockers and
overbed tables, tend to harbour MRSA more
frequently than others.7,8,13 It is thought that
contamination of near-patient hand-touch sites
provides the biggest risk of MRSA acquisition for
patients.2,6 In addition, there is a small but signif-
icant increase in the risk of acquiring MRSA if a pa-
tient is admitted into a room previously occupied
by carrier patients.15

There is some evidence that cleaning removes
MRSA from the ward environment with benefit for
patients.6,16 An outbreak of MRSA lingered for sev-
eral months on a urological ward, resisting all the
usual infection control interventions such as pro-
motion of hand hygiene and isolation of patients.16

The investigating team found the outbreak strain
of MRSA scattered throughout the ward environ-
ment and doubled the number of domestic clean-
ing hours from 60 per week to 120. Following
this, there was no further isolation of the outbreak
strain from the environment and the number of pa-
tients affected decreased immediately. The clean-
ing intervention was thought to have played
a significant role in the termination of the out-
break and was estimated to have saved at least
£28,000.16

Another outbreak of glycopeptide-intermediate
S. aureus (GISA) in an intensive therapy unit
proved difficult to control until a wave of further
control measures, including enhanced cleaning,
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was introduced.17 The outbreak encompassed two
patient clusters, although genotyping showed that
all cases were caused by the same strain. The
second cluster occurred despite the institution of
maximum contact-isolation procedures. This di-
rected attention towards the inanimate environ-
ment as the major source of contamination, since
it was thought that re-emergence of the strain
could be explained by its ability to survive on inert
surfaces. The meticulous cleaning procedures
finally implemented probably helped to stop the
outbreak, although it was not possible to deter-
mine the relative roles of barrier precautions and
environmental decontamination in eradicating
the strain.17

Outwith the outbreak situation, another study
examined the effects of enhanced cleaning on two
matched surgical wards in a controlled cross-over
trial for two six-month periods.18 There were nine
ward-acquired MRSA infections during routine
cleaning periods, but only four when the wards re-
ceived extra cleaning, notably targeting hand-
touch sites and clinical equipment. More MRSA pa-
tient-days during the enhanced cleaning periods
predicted at least thirteen new cases instead of
the four that actually occurred. The study con-
cluded that targeted cleaning using detergent
wipes and water could be a cost-effective mech-
anism of reducing MRSA infection on a surgical
ward.18

Vancomycin-resistant enterococci

VRE are not credited with the same degree of
pathogenicity as MRSA, but they may still cause
infections in vulnerable patients, including out-
breaks that are difficult to control. In addition, the
vanA gene has been shown to transfer to MRSA,
making the latter even more difficult to treat.19

Part of the problem of controlling VRE in hospitals
is due to their extreme longevity in the hospital
environment and their resistance to routine clean-
ing.1 Even bleach-based cleaning sometimes fails
to eradicate these hardy organisms.20 Contact
with contaminated surfaces in the rooms of colon-
ised patients results in transfer of VRE to gloved
hands, despite cleaning with disinfectants.5,21,22

In addition, patients admitted into rooms previ-
ously accommodating patients with VRE are them-
selves more likely to acquire the organism.15

It has already been suggested that environmen-
tal cleaning might be important in the control of
VRE.23 Additional work has highlighted its presence
on hand-touch sites near the patient, just as for
MRSA.10,22 A recent paper describes the impact of

improved environmental cleaning on the spread
of VRE in a medical intensive care unit (ICU),
with and without promotion of hand hygiene com-
pliance.24 In this study, there were four periods:
the first served as a baseline period without any
interventions; the second began after a 30 day
period during which there was an education and
intensified observation programme to improve
cleaning; the third served as a ‘washout’ period
without further interventions; and the fourth in-
cluded an intensive hand hygiene campaign. The
study found that enforcing cleaning measures
along with encouraging hand hygiene was associ-
ated with less surface contamination with VRE,
cleaner healthcare worker hands and a significant
reduction in VRE cross-transmission among
patients. The authors concluded that decreasing
environmental contamination might help to
control the spread of VRE in hospitals.24

Clostridium difficile

C. difficile is a spore-forming anaerobe that has
been recovered in abundance from the environ-
ment of symptomatic patients.1,25 The more
patients there are with C. difficile on the ward,
the more likely it is that other patients will also ac-
quire the organism.26 Environmental contamina-
tion with spores is now well accepted as a risk
factor for the acquisition of C. difficile.27 Further-
more, as the level of environmental contamination
increases, so does the amount of C. difficile on the
hands of healthcare workers, and once again near-
patient hand-touch sites are regarded as a particu-
lar risk.25,28

Having established that there is a dynamic
transmission cycle for C. difficile similar to that
for MRSA, there is additional evidence to support
the value of cleaning in its control.1,29e31 Follow-
ing a rise in C. difficile cases, one hospital intro-
duced enhanced cleaning with hypochlorite into
two ICUs.31 One of the ICUs applied the extra
cleaning to all areas, including rooms used solely
by staff, and sensitive clinical equipment was
wiped over twice daily using hypochlorite-impreg-
nated cloths. The other unit introduced the inten-
sive hypochlorite clean into isolation rooms
housing patients already infected with C. difficile.
Rates of infection decreased in both units over sev-
eral months and appeared to be maintained at
a lower rate for at least two years after the clean-
ing intervention, despite some relaxation of the
initial regimen.31

Infection control teams do not question the
importance of thorough environmental cleaning
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for controlling C. difficile, although whether
cleaners should use disinfectants or detergents
for routine cleaning continues to be hotly de-
bated.25,29,30 Although bleach cleaning certainly
appears to have an effect on both environmental
contamination and patient acquisition of C. diffi-
cile, it could be the increased physical effort of
enhanced cleaning that contributes towards the
overall result rather than a direct effect of the
bleach itself.30 It is known that cleaning of toilets
and other sites using appropriate disinfectants
does not totally remove all traces of C. diffi-
cile.27,30,32,33 It is likely that agreement on the
best way of removing C. difficile from the environ-
ment will elude us for some time to come.

Acinetobacter

Acinetobacter can also be recovered from the
hospital environment with ease, including inani-
mate hand-touch sites near the patient.34 Seeding
clinical and environmental strains onto Formica
surfaces demonstrated survival of between one
and two weeks, although some strains are known
to survive for much longer.35 The importance of
cleaning in controlling outbreaks of Acinetobacter
spp. has been emphasised in previous studies.36,37

One of these describes an outbreak caused by mul-
tiply resistant strains of A. baumannii involving
more than thirty patients in two ICUs.37 Environ-
mental contamination was recognised as an impor-
tant reservoir of the epidemic strains and the
outbreak ceased only after both ICUs were closed
for terminal cleaning and disinfection.37

Another study examined the levels of environmental
contamination with acinetobacter in a neurosurgical
ICU during a prolonged outbreak.38 As with MRSA
and C. difficile, there were many near-patient
hand-touch sites that yielded the epidemic strain.
This study also demonstrated a significant associa-
tion between the amount of environmental con-
tamination and patient colonisation. The
conclusion was that high standards of cleaning
play an integral role in controlling outbreaks of
acinetobacter in the intensive care setting, al-
though once again, little is known about the best
way to clean in non-outbreak settings.38

A further study describes what happened fol-
lowing the introduction of bedside computers in
a paediatric burns ward.39 There was a sudden
increase in the number of patients acquiring acine-
tobacter and environmental screening demon-
strated the organism on various surfaces in the
patients’ rooms, especially the plastic covers
over the bedside computer keyboards. Targeted

infection control measures that included the use
of gloves before using the computer and thorough
disinfection of the plastic covers effectively termi-
nated the outbreak. Up until the outbreak oc-
curred, no one had thought to include the
computer keyboards in a routine cleaning specifi-
cation.39 Similarly, during a period of high en-
demicity of acinetobacter in another burns unit,
the endemic strain was identified from surfaces
close to the patient, including bed linen, medica-
tion table and the display surface of an overbed
monitor.40

Norovirus

Norovirus can be found on a huge variety of surfaces
both in hospitals and in the community.41e43 Several
studies cite the association of norovirus with hand-
touch sites such as toilet taps, door-handles, hospi-
tal equipment, elevator and microwave buttons,
switches and telephones.41,42,44 When fingers
come into contact with virus-contaminated ma-
terial, norovirus is consistently transferred to
typical hand-touch sites.44

The importance of environmental cleaning in
the control of outbreaks of norovirus is widely
accepted.41,45 This includes clinical equipment, as
well as floors, toilets and general surfaces. Cur-
tains should be removed and sent to the laundry,
and other soft furnishings either washed down or,
preferably, steam-cleaned. All general cleaning,
especially the toilets and bathroom areas, should
be with a chlorine-containing disinfectant or
bleach at a specified concentration. Cleaning poli-
cies should always include the use of these disin-
fectants since detergent-based cleaning often
fails to eradicate the virus from the environ-
ment.44 Without scrupulous attention to the en-
vironment, outbreaks not only continue, but will
resume within a short space of time. This is
because norovirus survives in the warm clinical
environment with ease while retaining its infectivity,
readily transferring to patients from hands that
have just touched a contaminated site.

Outside hospitals, norovirus outbreaks can be
devastating in closed or semi-closed communi-
ties.46 These include sudden and extensive out-
breaks in hotels or cruise-liners, but outbreaks can
also occur in nursing and residential homes, prisons
and schools. An outbreak reported recently in a pri-
mary school involved 79 pupils and 24 members of
staff.47 Subsequent investigation of the outbreak
showed that person-to-person contact was a major
factor in the transmission of the virus, but there
was evidence that poorly cleaned computer
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equipment was also implicated. A strain of noro-
virus, identical by RNA sequencing to two strains
retrieved from patients, was isolated from one com-
puter keyboard and mouse in one particular class-
room. This occurred even after instituting
a bleach clean the previous day. Public health offi-
cials recommended good hand-washing practices,
exclusion of symptomatic persons and thorough en-
vironmental disinfection with a diluted (1:50 con-
centration) household bleach solution, to include
sites that are shared but not commonly cleaned.47

Discussion

There is plenty of evidence supporting the role of
domestic cleaning in hospitals as an important
intervention in the control of HAI. Unfortunately,
it often constitutes part of an overall infection
control package in response to an outbreak and its
importance as a stand-alone activity remains
controversial. This does not encourage on-going
managerial support for cleaning services in the
hospital, particularly if resources are limited. The
situation is hampered by the lack of scientific
standards for hospital cleaning, rather than the
subjective visual assessment practised at present.
The following three sections argue for a measured,
targeted and methodological approach to domes-
tic cleaning in hospitals.

What is ‘clean’?

If we state that a hospital is clean, we assume that
it looks clean and that it is safe for patients.
Unfortunately, the microbes responsible for HAI
are invisible to the naked eye. This means that
visual assessment is insufficient for defining clean-
liness, nor will it accurately predict the infection
risk for patients.2 Cleanliness should not actually
be defined without indicating how it is assessed.
A recent study compared visual assessment against
both biochemical (ATP bioluminescence) and mi-
crobiological screening of the hospital environ-
ment.3 The results showed that whereas most
surfaces looked clean, less than a quarter were
free from organic soil (ATP) and less than half
were microbiologically clean.3 Given the risk of ac-
quiring hospital pathogens from a hospital ward,
visual assessment is outdated, inadequate and sci-
entifically obsolete. The only benefit from a visual
inspection is to appease aesthetic obligations.

There has been suggestion that hospitals would
benefit from cleaning standards emulating those
implemented in the food industry.2,48 Food prep-
aration surfaces are subjected to routine sampling

using a range of techniques in a coordinated and in-
tegrated approach.48 Any isolation of pathogens, or
pathogen indicators, causes concern and warrants
immediate action. By contrast, environmental sur-
face sampling in hospitals usually only takes place
in response to an outbreak e and then only if the
infection control team responsible has the motive,
means and interest to initiate environmental screen-
ing.48 It is time that high risk surfaces were subjected
to routine screening in order to monitor overall
levels of microbial dirt and the results used to gener-
ate increased or targeted cleaning before a hospital
outbreak occurs. It is false economy to wait until
an outbreak occurs before the clinical environment
receives the attention it deserves.

There is no reason why cleaning should not
become an evidence-based science, particularly
when we know that lack of it is associated with
human infection. Microbiological standards have
been proposed, using long-established principles
from the food industry as well as from standards
governing media such as air and water.2 Since the
pathogens of interest are widely scattered in time
and space, these standards make use of quantita-
tive and qualitative microbial indicators rather
than focus on trying to find a discrete pathogen.
Practical applications for high risk surfaces in hospi-
tals would not be difficult to institute although the
finer details related to risk, and site, require further
evaluation.2,49 Surfaces in outpatient corridors do
not present a similar risk of infection as hand-touch
sites might, situated beside a ventilated patient in
an ICU. Attempts have already been made to com-
pare benchmark visual, ATP bioluminescence and
microbiological values against each other, and one
study has attempted to evaluate microbiological
standards against infection risk in an ICU.8,50

Where to clean?

There is increasing evidence regarding the impor-
tance of hand-touch sites in the transmission of
pathogens to healthy persons, as well as to
patients.51,52 It is also becoming apparent that
the sites closer to the patient are more likely to
furnish an infection risk than those situated fur-
ther away.7,8 The role of these near-patient
hand-touch sites in MRSA transmission and, indeed,
other hospital pathogens, has not been given the
priority that it deserves. Ward cleaners work to
a set specification that encompasses general
surfaces and bathrooms, with emphasis on the
cleaning of floors and toilets.53 These are not nec-
essarily near-patient hand-touch sites. Examples
of the latter include bed rails, bedside lockers,
infusion pumps, door handles and various switches,
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including the nurse-call button, and they rarely
feature in the domestic specification.2,7,8

It is already known that traditional sites such as
toilets, general surfaces and sinks tend to attract
high rates of cleaning but that hand-touch sites,
which are more likely to harbour and transmit
microbial pathogens, are only poorly cleaned.10,54

The responsibility for cleaning many hand-touch
sites usually rests with the ward nurses, who are
often very busy and almost permanently under-
staffed in many hospitals. Two recent studies in
ICUs have demonstrated an increased risk of infec-
tion following periods of inadequate nurse staffing,
or conversely, excess workload.55,56 It may be that
concentrating available cleaning resources on
high-risk hand-touch sites would be the most
cost-effective cleaning strategy at the present
time.18 A recent study has shown that it is possible
to improve environmental cleaning following an
educational campaign and feedback on adequacy
of discharge cleaning.10

How to clean?

Most of the studies describing the benefits from
cleaning in this review used disinfectants to clean
the hospital environment. Virtually all were re-
ported as part of the response to an outbreak. Only
a few UK-based studies used detergent and water,
and even fewer reported cleaning benefits in the
absence of an outbreak.18,30 It appears that when
reviewing the evidence for the role of cleaning in
the control of HAI, there are several issues which
still require clarification. First, is there any differ-
ence between the quantity, quality and methods
for routine cleaning compared with what is needed
in the event of an outbreak; and second, is it suf-
ficient to proclaim the benefits from cleaning with
disinfectants without establishing what can be
achieved using soap and water alone? These ques-
tions require an evidence-based approach before
we can set the best specification for cleaning in
our hospitals. In addition, no one has yet modelled
different cleaning methods against the infection
risk for patients, their degree of vulnerability and
the clinical area in which they are exposed.

Most hospitals have their own domestic specifi-
cations for wards, operating theatres, outpatient
and non-clinical areas. More countries are pro-
ducing national standards for environmental clean-
ing. These set a necessary and valuable precedent
but they are not based on sufficient scientific
evidence to justify their contents. At the beginning
of the twenty-first century, we simply do not know
how to clean our hospitals in order to create the
safest environment for patient care e hence

a veritable blunderbuss approach to cleaning in
the event of an outbreak and managerial reluc-
tance to protect, let alone prioritise, routine
standards of cleaning outwith the outbreak situa-
tion. There is a lot of work still to do to establish
cleaning as an evidence-based science, and to
translate the evidence into cleaning practices in
healthcare environments. Given the importance of
controlling HAI, it makes sense to support current
cleaning practises until such time as sufficient
evidence is forthcoming.6

There is plenty of evidence to support basic
cleaning in hospitals. More and better-directed
cleaning reduces the risk of acquisition of a variety
of hospital organisms. It might also affect the
number of patients with these so-called ‘super-
bugs’ in the community, since hospital acquisition
invariably leads to patients taking them home.57

More interest in basic hygiene is warranted be-
cause microbes are becoming increasingly resis-
tant due to the inappropriate, inadequate and
uncontrolled use of antibiotics and there are fewer
and fewer agents in the developmental pipeline.58

A century ago, people died from trivial wounds
because there were no antibiotics.

Simple hygiene could be our only defence when
Darwinian evolution finally terminates the antibi-
otic era.59 We need to raise the level of awareness
regarding hygiene, and its importance, throughout
society and it is hospitals that should lead the way.
If they at least start by cleaning up the way they
could, then this would at least offer some sem-
blance of safety to patients.
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Summary Despite record resource being devoted to the control of health-
care-acquired infection (HCAI), rates have never been higher. Although the
discovery of the contagiousness of puerperal sepsis by Alexander Gordon
heralded the golden era of bacteriology and antibiotics, this led to a belief
that infection was beaten. This in its turn may well have led us into a false
sense of security and an over-reliance on antibiotics. Modern medicine has
built many of its advances on a need for antibiotics, but their very success
has led to huge over-use and resulting problems of resistance. Compounded
by the absence of a good antibiotic pipeline we are now being forced to ad-
dress the paradox of antibiotics; namely that they may actually be causing
many HCAIs. Not only Clostridium difficile infection, but many others such
as those caused by meticillin-resistant Staphylococcus aureus, are more or
less completely contingent on antibiotic prescribing. Control of prescribing
would probably be just as effective a measure in our fight against HCAI as
conventional infection control measures. Arguably, traditional infection
control is akin to fire-fighting and antibiotic stewardship to prevention.
ª 2009 The Hospital Infection Society. Published by Elsevier Ltd. All rights
reserved.

Introduction

In a time of unparalleled resource devoted to
infection control, and healthcare-acquired

infection (HCAI) seemingly uncontrollable, it is
pertinent to assess whether current strategies to
contain HCAI are failing and, if so, why?

Certainly, the public perception is of hospitals
as the dangerous places of Florence Nightingale’s
time.1 Meticillin-resistant Staphylococcus aureus
(MRSA) rates continue to rise in most countries,
as do most of the multi-resistant Gram-negative
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bacteria (see the European Antimicrobial Resis-
tance Surveillance System website) and in many
countries Clostridium difficile seems to be an in-
creasing problem, not withstanding its ascertain-
ment difficulties.2 With MRSA and C. difficile, at
least, it is quite clear that those infections
are an additional burden, with rates of meticillin-
susceptible S. aureus (MSSA) infection remaining
stable or even increasing.3

What is also notable is that the majority of day-
to-day infection control problems in the hospital
are due to increasingly resistant bacteria. In this
bicentenary year of Charles Darwin’s birth it is
pertinent to reflect on the role that antibiotic use
may have as a selecting force for evolution of
these ‘superbugs’.

In this short review I will reflect on our over-
reliance on antibiotics in modern medicine and try
to put antibiotic stewardship in historical perspec-
tive alongside infection control, at least as an
equal partner in our fight against HCAI.

Are infection control policies failing?

Ignaz Semmelweis is often cited as the father of
modern infection control, although such concepts
are actually more than 2000 years older!4

Marcus Terentius Varro (116e27 BC), a Roman
soldier and Director of the Imperial Library in
Rome, warned against the building of homes near
swamps ‘because there are bred certain minute
creatures which cannot be seen by the eyes, which
float in the air and enter the body through the
mouth and nose and there cause serious diseases’.

Girolamo Fracastoro (1478e1553) was perhaps
the first to formulate a recognisable ‘modern
theory’ of contagion. He stated that it could occur
in three ways; by direct contact with the infected,
by contact with their clothes, or through the air.
He described the agents of contagion as germs or
seeds, small imperceptible particles, each specific
for a different disease.

It took the invention of the microscope for
theories to advance. Robert Hooke (1635e1703),
Athanasius Kircher (1602e1680) and Antonie
van Leeuwenhoek (1632e1723) described micro-
organisms in numerous settings using microscopes.
Hooke even described ‘little worms’ in the blood
of victims of bubonic plague in 1656! By 1764, Sir
John Pringle (1707e1782) had established the
basic principles of sanitation and ventilation of
hospital wards and military quarters. He uses the
word ‘antiseptic’ in the context of Kircher’s
theory of contagion by microscopic germs
(‘animalcula’).

But it is to the obstetrician Alexander Gordon of
Aberdeen (1752e1798) that we must look for the
next big breakthrough.5 Based on detailed diaries
he kept of an outbreak of puerperal fever which
ran its course from 1789e1793 in Aberdeen, Gordon
deduced the relationship between erysipelas and
puerperal fever, its cause as being transferred
from the postmortem room to the lying-in room
by midwives and its prevention by adequate
hand hygiene and disinfection of clothes. His
treatise, first published in 1795, predates Sem-
melweis by more than 50 years but despite being
reprinted several times over the next century, in
London and the USA, he has always been over-
shadowed by Semmelweis.6 Interestingly, like
Semmelweis, Gordon made himself unpopular
among his colleagues with his observations. Soon
after, he left Aberdeen and died of tuberculosis.
Gordon was cited by Oliver Wendell Holmes but
not by Semmelweis, so it is interesting to specu-
late on whether Semmelweis was actually aware
of Gordon’s work.7 Possibly he was and probably
he should have been, as the treatise had been
published so many times. Also, Scottish medicine
was well renowned during that period and com-
munication with and travel to Europe frequent.
On the other hand, Semmelweis was said not to
have a good grasp of the medical literature, un-
like Gordon.8

Further advance awaited Pasteur’s refutation of
spontaneous generation of life, Koch’s recognition
of the first pathogenic organism (anthrax), Lister’s
implementation of Pasteur’s findings in the form of
antiseptic surgery and its development into aseptic
surgery.9 In the meantime, Florence Nightingale
had introduced better sanitation and hand washing
at the Barrack hospital in Scutari, although her
role in this has recently been debated.1

It is well documented that antiseptic and sub-
sequently aseptic surgery and other procedures
were rapidly taken up by virtually all informed
medical practitioners over the following years and
popular perception is that they were well adhered
to, with the traditional matron overseeing good
practice.9 But does this still generally apply or has
poor practice crept in, albeit perhaps just outside
the operating theatre? Certainly this seems to be
the case where hand hygiene adherence rates of
20e40% are considered normal.10 If this be so,
may it be due directly or indirectly to the great
success of, and perhaps over-reliance on, anti-
biotics e with a belief that antibiotics can negate
the need for good hygiene, asepsis and cleanliness?
Furthermore, could antibiotic use actually be
harmful in some instances, actually increasing
the number of infections? Increasingly we hear
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calls for zero tolerance in failure to adhere to hand
hygiene and other infection control policies. But
perhaps some of the policies of recent years have
been misplaced. Take universal precautions
(UPs), for example. Such a blind faith in their
broad applicability has, I believe, been one of
the main reasons for the failure to control
MRSA.11 Over-reliance on UPs to the exclusion of
specific policies targeting the biology of problem
organisms such as MRSA is counterproductive,
even if UPs could be successfully implemented. A
problem organism such as MRSA should be targeted
specifically according to its method of spread and
biological weaknesses.12 In the case of MRSA this
means active surveillance cultures, admission cul-
tures, isolation, decolonisation and decontamina-
tion.13 This has been clear for at least three
decades but with a few exceptions, for example
in Scandinavia and Holland, such policies have
been very poorly implemented.

The antibiotic era

It is hard to imagine hospital medicine in the pre-
antibiotic era, but contemporary reports of the
difference that antibiotics made to individual cases
well describe the fantastic advance that they
were.14 Indeed it is the case that many of the great
advances of modern medicine and surgery would
not have been possible without the ability to rely
on antibiotics to cure secondary infection. But at
what cost? The average hospital now uses, on aver-
age, levels approaching 100 defined daily doses per
100 occupied bed-days, a value equivalent to eco-
logical saturation.15 This is the equivalent of all pa-
tients receiving a full daily dose of antibiotic from
the day of admission until discharge. Of course,
on average, only less than half of inpatients will ac-
tually receive antibiotics at any one time, but those
who do receive them are often on double doses or
combination therapy. Many guidelines advocate
prolonged antibiotic prophylaxis, particularly for
the ever-increasing number of immunosuppressed
patients, and often these uses are justified by a rea-
sonable evidence base.16 On many other occasions,
however, prescribing is definitely inappropriate e
‘just in case’ or on the basis of a poor quality sever-
ity assessment or misdiagnosis. Current policies to
shorten length of stay and curtail costs also
encourage empiric use, often of unnecessarily
broad-spectrum antibiotics. Combination therapy
is often used for a number of reasons, good
and bad, including broadening spectrum to accom-
modate increasing antibiotic resistance, thus
completing the spiralling circle of therapeutic
empiricism.17

Much antibiotic over-use may seem justifiable
for the individual patient when viewed in isolation;
nevertheless antibiotic use, unlike any other drug
category, cannot be viewed in such isolation.

Antibiotic use as a cause of HCAI

Each antibiotic prescription has an environmental,
ecological consequence.18 Only over the past
decade has this become widely accepted, although
Fleming warned of this at an early stage. But the
downside of antibiotics goes well beyond develop-
ment of resistance as already mentioned with
MRSA and C. difficile. Indeed, not only does anti-
biotic use select for and maintain antibiotic resis-
tance, but it also enhances its spread.19,20 This
latter point is crucial to the control of modern
HCAI and illustrates how potentially critical anti-
biotic stewardship is in the control of most HCAIs.
Possibly it also illustrates why traditional infec-
tion control policies have not been as successful
as we would have hoped.

Increased transmission of tetracycline-resistant
organisms during tetracycline therapy was demon-
strated as long ago as 1960.21 In 2008 increased
numbers of MRSA were demonstrated in the noses
of carriers receiving quinolones or b-lactams (to
which the MRSA strains were resistant) compared
with controls.22 Presumably this is due to the com-
petitive advantage that was achieved by the anti-
biotic administration, ablating the normal
protective commensal flora (including MSSA), al-
lowing multiplication of the MRSA with increased
potential for contaminating the environment. It
is easy to imagine adjacent patients being more
susceptible to acquisition of MRSA if they are also
on an appropriate ‘MRSA selecting’ antibiotic. Fur-
thermore, antibiotics such as the quinolones and
cephalosporins are well known to increase expres-
sion of fibronectin adhesins, facilitating adherence
and ability to colonise, and also many other viru-
lence factors such as toxins which might cause col-
onisation to develop into infection.19,20 With the
increasing trend to admission screening for MRSA,
such knowledge should be put to good use by
avoiding prescription of agents to which the
MRSA is resistant, both in MRSA carriers and their
contacts. This is not always an easy task when
dealing with multiply resistant MRSA.

In 1970 Sleigh et al. described inability to
control an outbreak of multidrug-resistant (MDR)
Klebsiella pneumoniae in a neurosurgery unit.23

All conventional control measures had failed, so
the authors took the unusual, and probably never
to be repeated, step of banning prescription of
all antibiotics. Not only did the outbreak strain
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disappear (actually it may have been declining
anyway) but, more interestingly, the total number
of infections decreased dramatically and no one
died of uncontrolled infection during the period
of embargo on antibiotic prescriptions.

So we have to ask ourselves, could antibiotic use
be increasing the incidence of most HCAIs due to
MDR bacteria, and not just MRSA and C. difficile?
Perhaps it is not just resistance that is caused by
antibiotics but also HCAI? This is a frightening
thought on one hand, as we have become so reliant
on antibiotics. On the other hand, this reliance has
probably become over-reliance, leading to poor
quality infection control in the belief that infec-
tion has been beaten by antibiotics. But it is also
a good time to take stock, as the antibiotic pipe-
line is dry and there are no significant develop-
ments expected for another 10e20 years.24 So
the sooner we are more cautious in our use of
antibiotics the better, needing to preserve those
that we have.

Returning to MRSA as an example, there are
many caseecontrol studies demonstrating prior
antibiotic exposure, particularly with cephalo-
sporins and quinolones as a risk factor for both
MRSA colonisation and infection.25 The same
applies, of course, to many other MDR bacteria
including most of the MDR Gram-negatives. For
MRSA there are also numerous ecological studies
demonstrating such a relationship at a community
and hospital level.14 There are even a dozen or so
studies in the literature suggesting that MRSA rates
were decreased by antibiotic policies that reduced
use of cephalosporins and quinolones.26 Usually,
however, such studies demonstrate the concept
of ‘squeezing the balloon’ whereby reduction in
use of one drug is mirrored by increasing use of an-
other. Usually this will have its own resistance
problems, although it may be that the cephalo-
sporins and quinolones, in particular, are more
prone to resistance developing than the penicil-
lins, for example.

Antibiotic stewardship

Unfortunately, reducing total antibiotic use is
even more difficult than modulating class use
and there are very few robust studies in the
literature that demonstrate a reversal of resis-
tance.27 There are complex molecular reasons
why this might be the case, particularly the
mobile gene cassette that can integrate on
chromosomes to encode multiple resistance
determinents. Use of any one agent thus encoded
can provide selection advantage for maintaining

all such encoded resistance determinants. Also,
any loss of fitness can often be compensated for
by mutations in the bacteria. So it may be that
proper stewardship can only halt the current de-
velopment of resistance, although there are
enough examples of reversals to give us some
hope.28

One of the main problems is how to reduce
overall antibiotic use, as modern medical devel-
opments seem to know no end to the immunosup-
pression of the patient. Currently, our efforts on
stewardship (which mainly revolve around formu-
laries and guidelines) achieve only uniformity of
prescribing with adherence to policies, guidelines
and formularies. Paradoxically this may actually
be more harmful, as the best defence against
resistance is probably diversity of prescribing.29

Little effort is actually put into reducing prescrib-
ing with the possible exception of shortening dose
duration. What is really required is better diagno-
sis (of course including better diagnostics), better
severity assessment and, where antibiotics are in-
dicated, better knowledge of pharmacokinetic/
pharmacodynamic dosing schedules to optimise
outcome and delay development of resistance.
These are difficult things to address in the middle
of the night when relatively junior doctors are
making the prescribing decision, often trying
to protect themselves from the threat of under-
treating (and perhaps of litigation) and trying to
do their best for the patient. More is better or let’s
prescribe ‘just in case’!

The example of recent guidelines from the
British and American Thoracic Societies for treat-
ment of community-acquired pneumonia (CAP) are
a good case in point.30,31 They make recommenda-
tions for various severities of illness but the natu-
ral inclination of most clinicians is always to
‘cover’ themselves or their patients with the rec-
ommendation for treatment of severe cases. Argu-
ably, such resulting over-use of cephalosporins,
quinolones and macrolides may have triggered
the MRSA outbreaks in North America and the
UK.32 The guidelines themselves are not without
fault. While they purport to be evidence-based,
the antibiotic recommendations are definitely
not, leaning heavily to combination therapy and
the perceived need to cover all aetiological
agents. The Scandinavian countries, which by and
large have retained penicillin monotherapy as
their treatment of choice for CAP, have not
published worse outcomes and have many fewer
problems with antibiotic resistance.

Gone are the days when we can aspire to ‘cover’
100% in the empiric treatment of every severe
infection.33 Paradoxically, this is at a time when it
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has never been clearer that immediate appropri-
ate empiric therapy is beneficial to the septic
patient. Difficult decisions have to be made. For
instance, do we prescribe a carbapenem and
glycopeptide for all septic patients if we have an
ESBL and MRSA problem? At what ‘level’ is MRSA
or ESBL a problem that should impact on empiric
choice? What happens when carbapenem resis-
tance or glycopeptide resistance become problem-
atic, as they already have in some parts of the
world? Colistin, tigecycline and fosfomycin are
possible alternatives but not so universally appli-
cable as carbapenems. Outcome with them or
with glycopeptides, even in susceptible organisms,
may be suboptimal, making decisions on empiric
therapy even more difficult. While re-evaluation
and possible step-down are often an option within
the next 48 h, this will be too late for some
patients and in the majority there will not be any
positive cultures to guide follow-on therapy.
Much more strategic thought needs to be given to
these important issues in the absence of new
antibiotics to help us out of this dilemma.

In conclusion, new thinking is needed in our use
of antibiotics, not only to delay the development
of further antibiotic resistance but to help in the
control of HCAI. This will require widespread
consultation and the time just might be now.
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Summary To be effective, infection prevention and control must be
integrated into the complex and multiple interlinking systems within a hos-
pital’s management structure. Each of the systems must consider how
activity associated with it can be optimised to minimise infection risk to
patients. The components of an organisational structure to achieve these
quality assurance and patient safety aims are discussed. The use of perfor-
mance management tools in relation to infection control metrics is re-
viewed, and the use of hospital-acquired infection as a proxy indicator
for deficiencies of system management is considered. Infection prevention
and control cannot be the role and responsibility of a single individual or
a small dedicated team; rather it should be a priority at all levels and
integrated within all management systems, including the research and
educational agendas.
ª 2009 The Hospital Infection Society. Published by Elsevier Ltd. All rights
reserved.

Introduction

Where does infection control fit into a hospital
management structure? The question should first
be asked what a hospital management structure
should provide in relation to infection prevention

and control. Any such structure should set its sights
beyond merely addressing any legislative and stat-
utory requirements, and should provide a frame-
work for organisational change as well as the
systems required to support this change. Key ele-
ments of this framework include a belief in a shared
purpose and aspiration to excellence, supporting
reinforcement systems, assurance that staff have
the skills required for change and that staff have
consistent and multiple role models within the
organisation. These elements could almost be
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considered together as an ‘organisational change
bundle’. The structure should also have the ability
to foster reliability and resilience.1,2

Hospital management must consider infection
control primarily as a core aspect of patient
safety, and as an indicator of quality of care. It
must be acknowledged that achieving quality
patient care and safety is entirely dependent on
implementation of best practice in individual
clinical care, and that this delivery requires
expert input at both operational and strategic
levels.

Role and interplay of multiple
management systems

Infection prevention and control relies upon the
successful interplay and management of multiple
management systems, integrating infection pre-
vention and control into management at all levels
and forcing specific consideration of infection risk
for patients throughout multiple management
systems. To achieve optimally lowered infection
risk for patients, action is required in a wide
variety of domains. Examples of the diverse areas
and aspects of a hospital infrastructure which must
be considered as having a role in infection pre-
vention and control include human resources (HR),
staff:patient ratios, bed management, patient
pathways, staff training, information and informa-
tion technology, contract management, procure-
ment, estates and facilities, capital planning,
building, design, performance monitoring, anti-
biotic stewardship, organisational learning, adop-
tion of innovation, risk management, governance,
priority setting, resource allocation, communica-
tions, and business planning among others. Given
the complexity of assuring high quality standards
across such diverse groups and the contingency of
each of these systems one on the other, achieving
effective infection prevention cannot therefore
be devolved to an individual specialist team or
to an isolated group of committed experts.
Instead a comprehensive whole-scale organisa-
tional approach is required. Infection risk needs
to be considered in almost all areas of hospital
management, patient pathways and delivery of
care. Awareness of infection prevention priorities
must be embedded and be considered a prerequi-
site in decision-making at all levels. Infection
control must be fully integrated into the health-
care structure and systems, into performance and
patient outcome metrics and into the hospital
culture including in research and education
strategy.

Impact of human resources management
on infection control

Areas in which HR management has a direct impact
on infection control include occupational health,
health clearance and vaccination against prevent-
able infection. However, manpower details such
as working patterns, team formation and skill-mix
are also inextricably linked to infection control
outcomes. Infection risk has been shown to be
strongly related to staffing levels and staff train-
ing. These are underpinned by other HR activities
including recruitment and retention, staff ap-
praisal, job descriptions, induction, leave manage-
ment, agency staff and shift patterns. HR
management has been shown to have particular
impact in the context of critical care areas,
especially intensive care units (ICUs). Staffing
levels among nursing staff especially have been
shown significantly to affect hospital-acquired
infection, both in neonatal and in adult ICUs.3,4

Physician staffing levels have also been studied;
infection-related outcomes are not addressed sep-
arately, but findings relate to the overall adverse
impact on LOS and mortality.5

An organisation-wide approach

A comprehensive organisational approach should
be adopted, one which recognises existing man-
agement structures and facilitates development of
a model that fully integrates infection control into
hospital management and the quality agenda.
Infection control must be a core part of gover-
nance and must maintain a high clinical profile
alongside a high management profile.

Bridging the gap between managers and
clinicians

Infection control provides an opportunity, agenda
and framework for such a bridging strategy. If
infection control sits solely within a separate
service or team, unlinked to management strat-
egy, or with little clinical and managerial influ-
ence, it has limited effectiveness and impact.
Strategic decision-makers without knowledge or
without systems to ensure consideration of in-
fection control put patients at risk. Managers
need to be aware of the direct impact, any
knock-on effects and potential collateral damage
that could occur as a result of any decision-
making, whether it be about capital planning,
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pathways, service reconfiguration, etc. Avoiding
any compromise in infection prevention and pa-
tient safety depends on continuous awareness
which can be achieved by improved dialogue and
working to a common agenda.6e9 Skills and training
needs of management and clinical staff must be
realised, and there must be clear lines of account-
ability which follow funding structures, and which
are supported by agreed performance indicators.10

These indicators should be recognised and incor-
porated in any balanced scorecards, dashboards
or organisational performance monitoring tools.

Balanced scorecard for infection
prevention and patient safety

The use of the balanced scorecard provides
a framework to measure performance beyond
finances in private industry. It allows alignment
of performance measures with an organisation’s
strategic mission and goals, measuring perfor-
mance, and factors driving performance. In es-
sence it is a tool that can provide a basis for
executing good strategy well and managing
change successfully. There are caveats with such
an approach inasmuch as you get what you
measure, and use of a scorecard is known to
skew activity. The scorecard is not fixed; instead
it needs regular refreshing and updating as prior-
ities of the institution evolve.11 Many trusts use
the balanced scorecard approach for internal per-
formance managing. Indicators used must have
credibility with frontline staff and have shared
agreement of their value. Leaders must select
outcome or process measures that represent the
interests of frontline healthcare workers, must
ensure that it has local face validity, and that per-
formance on the chosen measure will help focus
quality improvement.12

Organisational learning and culture

This requires creation of an environment which
permits continuous learning and quality improve-
ment shared across professional bodies, and across
directorates and units. Systems-based approaches
embedded in the framework of the organisation
must be adopted for sustainability. These systems
must be shaped and supported by clinical and
managerial expertise, within a culture that sup-
ports and reinforces infection control as a corpor-
ate priority, continually reinforcing the required
behaviour and values. Interventions must be sup-
ported by regular feedback, monitoring systems

and metrics which drive continuous learning and
improvement. A critical component in all of these
is strong corporate accountability and hospital
leadership. ‘Achieving safety requires more
than individual carefulness. It is a corporate
responsibility.’13,14

Leadership

Within a hospital structure leadership must come
directly from the Chief Executive Officer (CEO)
who must have demonstrable commitment to
infection prevention and control and leader-
ship.15 The Director of Infection Prevention and
Control (DIPC) is the person appointed by each
trust who has direct line of accountability to
the CEO and this role provides opportunities for
specialist leadership and composite roles.16 The
DIPC leads and champions infection prevention
and control at multiple levels within the organi-
sation, ensuring that a consistent message is
embedded in directorates, groups, teams, and
networks. Consistent role models are key to
organisational change.1 The DIPC must have
a profile and recognition of this role by peer
groups and the organisation and provide a bridg-
ing role between managers and clinicians. The
multiple layered approach allows the DIPC to
address issues pertinent to patients and to public
concerns first and foremost, to communicate
a clear message to staff which states and pro-
motes the view of infection control as a shared
goal involving all staff, across the multidisciplin-
ary spectrum. This includes delivering a strong
message to all prescribers relating to prudent
prescribing and ensuring that antibiotic steward-
ship is fully addressed by the organisation. The
DIPC role must deliver internal reinforcement,
leadership, board-to-ward engagement, exper-
tise and organisational commitment, as well as
provide role modelling and exemplify corporate
responsibility.

Lessons learned from approaches and
processes from outside healthcare

Like many other areas of hospital management and
patient safety, much can be learned from arenas
outside healthcare. It is also worth noting that the
significant reductions of MRSA bacteraemias made
by many NHS trusts were due not to new technol-
ogy or scientific advances but through better
application of existing knowledge using a variety
of managerial approaches. These include the risk
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reduction and hazard management approaches
from high risk industries.

Organisational approaches, as used in other
complex industries, can be applied to acute trusts
to embed infection control into the running of
hospitals and delivery of clinical care, and organisa-
tional change management tools can be used to
drive this. These include leadership and the
development of a ‘board-to-ward’ approach of
engagement, and performance indicators with
scorecards or dashboards while maintaining aware-
ness of their limitations. In addition to trusts
addressing internal reinforcement systems, exter-
nal reinforcement provides the scrutiny and
incentives to achieve goals, and has been seen
with public information campaigns, the introduc-
tion of mandatory reporting, the intense media
interest and increased patient choice. Strong
external reinforcement of CEO accountability for
healthcare-associated infections (HCAIs) was pro-
vided not just by mandatory data submission in
England, but also by the mandatory requirement
that CEOs review and sign off data monthly. Finally
the introduction of legislation made the delivery of
infection prevention and control and compliance
with core duties legal requirements for every NHS
trust.

Valuable lessons from the safety arena include
the use of quality improvement tools and the
development and adoption of ‘care bundles’ to
ensure best practice and minimising risk in partic-
ular clinical interventions. Local improvement
campaigns can learn form advertising and politics,
as have the national patient safety and quality
improvement campaigns such as those of the
Institute of Health Improvement’s ‘1000 lives’
campaign, the ‘5 million lives’ campaign, and the
DoH ‘Saving Lives’ campaign. These national cam-
paigns also provided additional external reinforce-
ment to local programmes.

The effective use of teams has been recognised
as a key aspect of delivering quality performance
in other industries. This involves better use of
team structures with an acknowledgement of in-
dividual skills, but with staff understanding that
teamwork is valued rather than individual inter-
ventions. This relies on leadership, adaptability, as
well as mutual performance monitoring and sup-
port.17,18 The team approach has been particularly
valuable in reducing line-associated bacteraemia
in ICUs. Staff can be further supported by encour-
agement of use of decision aids, systems which
make the desired action the default, and clear de-
lineation of processes and pathways, all of which
seek to decrease the human factor and increase
the system reliability.19,20

HCAI as an indicator of complex systems
management and organisational
resilience

There is pressure for greater use of quality in-
dicators and measures in healthcare, and infection
rates and infection prevention is a major indicator
of quality in clinical care and quality in manage-
ment.21,22 Infection control can serve as a marker
of an organisation’s capacity to manage multiple,
complex systems, and HCAI rates can therefore
be proxy indicators of levels of staffing, levels
of training, organisational stress, management
failure, inadequate systems, reliability, and
resilience.

A resilient system is one that quickly recovers
stability after an unexpected event or in the face
of continuous significant stresses in a complex,
dynamic environment; the stability is provided by
constant change rather than continuous repeti-
tion.23 The challenge to the system is that it must
facilitate reliability while developing resilience to
both internal and external threats and stressors,
e.g. mergers, leadership change, financial deficit,
infection outbreaks, global recession, major policy
shift, environmental incident and technology
change among others.

Common to both the Maidstone and Stoke
Mandeville Health Care Commission reports re-
lating to C. difficile were themes related to organ-
isational stressors; recent mergers, preoccupation
with financial situation, service reconfigurations
and high bed occupancy levels (>90%). This was
in addition to the more obviously directly related
issues such as poor antibiotic stewardship, issues
relating to isolation facilities and the state of the
hospital environment.24,25

Resilient organisations hold to key principles:
acknowledging even small failings, resisting over-
simplified accounts of events, remaining sensitive
and responsive to front-line operations, maintain-
ing reserves and capability in anticipation of
stressors, and are adaptable to shifting locations
of expertise.23 Each of these principles should be
addressed by a trust in its overarching approach
to infection prevention and control.

Discussion

Infection prevention and control should have
a presence and profile throughout the hospital
management structure. From the top and down
through every level of decision-making and care,
supported by clear leadership, systems, structures
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and expert input, an organisational approach to
infection prevention is needed, involving manage-
ment structures and systems to change behaviour
and culture, to drive quality improvement and
support sustainable best practice in a resilient
framework. In this context training needs must be
addressed, and further applied research is needed
to determine which healthcare models best deliver
effective, reliable and resilient infection
prevention.26,27
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Summary Healthcare-associated infection (HCAI) is a topic of increasing
public interest, particularly to users of health services. At the same time,
there is a move towards greater openness and transparency across the
whole healthcare sector. Thus we see public reporting of performance in
relation to rates of HCAI and infection control practices is increasingly well
established in the NHS in England. So does any of this make a difference?
And how embedded is the ‘public right to know’? In this paper it is argued
that, although the public right to know about rates of HCAIs is well recog-
nised, the evidence base about the impact of such information is limited.
The paper suggests actions which can be taken by boards and senior
leaders in healthcare organisations to increase impact. Furthermore the
example of hand hygiene suggests that we have some way to go in creating
an environment in which patients feel empowered to ask questions that
may reduce their own vulnerability to infection.
ª 2009 Published by Elsevier Ltd on behalf of The Hospital Infection Society.

Introduction

Healthcare-associated infection (HCAI) is a topic of
increasing public interest, particularly to users of
the National Health Service (NHS) in England.1 This
is accompanied by genuine public concern about
the risk of becoming infected as a result of being

hospitalised.2 At the same time, there is a move
towards greater openness and transparency across
the whole healthcare sector.3

Arguably, the ‘public right to know’ is already
an accepted fact by the NHS in England. Public
reporting of performance in relation to rates of
HCAI and infection control practices is increasingly
well established. There is a large e and growing e
amount of information about HCAI in the public
domain. For example, many NHS trusts’ websites
routinely display data on their infection control
programme and performance. Such information is
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also increasingly common at the entrance to
hospitals and clinical areas. More widely, the
Health Protection Agency routinely publishes
data on national infection rates.4

So does any of this make a difference? And how
embedded is the ‘public right to know’?

In this paper it is argued that, although the
public right to know about rates of HCAIs is well
recognised, the evidence base about the impact of
such information is limited. The paper suggests
actions which can be taken by boards and senior
leaders in healthcare organisations to increase
impact. Furthermore the example of hand hygiene
suggests that we have some way to go in creating
an environment in which patients feel empowered
to ask questions that may reduce their own
vulnerability to infection.

The evidence on public reporting

Broader than the field of infection control, the
research literature suggests a number of drivers
for publishing patient care performance data,
including5:

e as a means of improving the quality of care
through greater accountability and
transparency;

e as a means of informing selection by patients or
their intermediaries in the context of select-
ing, rewarding or incentivising better perform-
ing providers;

e to help providers identify areas in which they
are underperforming.

There is little evidence about the effect of
publication both in the context of HCAI and wider
health service performance.6 The growth in public
reporting has not been matched by a growth of re-
search on impact. There are mixed signals on the
effect of public reporting on patient outcomes.
Publication of performance data can be an impor-
tant stimulus for quality improvement. This sug-
gests that the organisation which is publishing
data may itself be one of the key audiences. There
is emerging evidence on consumer selection of
health plans in an American context with some
suggestion of unintended consequences such as
adverse selection. As Fung et al. conclude7:

Evidence is scant particularly about individual pro-
viders and practices. Rigorous evaluation of many
major public reporting systems is lacking. Evidence
suggests that publicly releasing performance data
stimulates quality improvement activity at the hos-
pital level. The effect of public reporting on

effectiveness, safety and patient-centeredness re-
mains uncertain.

Boards and senior leaders in healthcare organi-
sations have a key role to play in building a culture
of safety and openness in their organisations.8 How
can they make the ‘public right to know’ more
meaningful?

Three actions are suggested. First, boards and
senior leaders need to pay close attention to the
purpose, design and implementation of informa-
tion that is publicly reported. A key question to ask
is ‘What do we want to achieve by publishing
patient care performance information?’ Second,
the public need to be involved in developing and
designing measures on which to report. A key
question to ask is ‘How have we involved key
audiences in the design of the measures?’ Third,
the presentation of information needs to be
improved. A key question to ask is ‘How can we
present information in ways that are easy to use
and understand?’

The example of hand hygiene

At its most basic, it could be argued that the
‘public right to know’ should commence with
a patient being able to ask healthcare workers
(HCWs) whether they have cleaned their hands. In
practice, this does not appear to happen often,
and what appears simple is, in fact, much more
complex.

Surveys with HCWs undertaken by the National
Patient Safety Agency’s ‘cleanyourhands’ cam-
paign suggest that nearly two-thirds of these staff
feel that being prompted by patients could help to
improve their hand hygiene behaviour.9 At the
same time, around one-quarter of these staff felt
that such a prompt would create tension between
HCWs and patients.

Surveys with hospital inpatients and members
of the public indicate that around half of the
respondents said that they were unlikely ever to
ask nurses or doctors whether they had cleaned
their hands. In practice, many fewer respondents
had actually asked this question of a doctor or
nurseethis is despite the fact that patient
involvement has been an important feature of
the cleanyourhands campaign in England and
Wales from its launch in 2004. Indeed, more
than 96% of trusts say that they involve patients
in their work to improve infection control.9 The
Chief Medical Officer for England has also drawn
attention to the importance of patient involve-
ment in influencing the hand hygiene behaviour
of staff.10
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Discussion

Despite the growth in publication of performance
data on HCAI, and public awareness of the risks of
infection, it appears that many members of the
public are not comfortable to ask HCWs whether
they have cleaned their hands before touching
them; further, that a significant proportion of
HCWs feel uncomfortable about being asked this
question. This would suggest that the ‘public right
to know’ does not yet extend to this most basic
information. In short, awareness and information
do not appear to be leading to change.

What lies behind this? Three factors are
suggested.

First, patients want to believe that their HCWs
are doing the right thing and do not want to
think that they may not be getting anything less
than the best possible care.11 Second, the ques-
tioning of a HCW often feels for both parties
like a criticism of the clinical skills of the HCW
rather than a helpful part of ensuring the safest,
cleanest care. This reflects broader findings on
patient involvement in patient safety.12 Third,
many healthcare organisations have not created
an environment in which both patients and
HCWs feel that it is indeed ‘OK to ask’. In short,
for many patients, the risk of perceived harm of
such a question appears to outweigh the benefit
of action. This is despite public concern about
HCAIs.

In conclusion, the public do have a right to know
about the infection rate in their hospital. More and
more information is being put into the public
domain. However, the availability of such infor-
mation is not enough on its own. Patient involve-
ment in hand hygiene is a good example of the
complexity and challenge. The fact that many
patients do not feel able to ask HCWs whether
they have cleaned their handseand that HCWs feel
uncomfortable being asked e suggests that the

‘public right to know’ has not yet fully reached the
bedside.
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Summary Meticillin-resistant Staphylococcus aureus (MRSA) infection in
the UK receives intense media attention. The nature of coverage, political
responses and solutions offered has been questioned and the relationship
between health professionals, the media and government policy needs
greater understanding. We identified 2880 articles on MRSA published in
12 UK newspapers between 1994 and 2005, compared with 21 articles in
six major US newspapers. To investigate the relative influences and rela-
tionships further, 68 weeks of coverage from 1990 to 2004 were analysed.
The dates were selected based on publication dates of the ten most
frequently cited articles on MRSA according the ISI Web of Science portal
of Department of Health press releases on MRSA since 1997. Within this
period, 351 news articles were published with members of the public and
politicians representing 60% of sources quoted. Scientific articles, even
those with the highest number of citations, have negligible influence on
newspaper coverage. Simple solutions quoted in the newspaper articles
focused almost exclusively on cleaning. The UK press exhibits a high interest
in MRSA compared with that of the USA. Healthcare workers, experts and
professional bodies have criticised the nature of media reporting, but have
had little influence or involvement in the press. This may facilitate journal-
ists, celebrities, the public and politicians to drive these stories unchecked
and allow politics to address only the simplistic solutions generated.
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Introduction

In a 2008 UK-wide British Broadcasting Corporation
(BBC) poll on the National Health Service (NHS),
acquiring an infection while in hospital ranked as
the main public concern about inpatient hospital
care (BBC News online: Infections ‘the biggest NHS
fear’; 30 June 2008). Concerns about infection
received a much higher rating (40%) than clinical
issues such as poor quality treatment (8%) or
insufficient staff to meet patients’ needs (10%).1

Meticillin-resistant Staphylococcus aureus (MRSA)
has become a major preoccupation of the UK
media, with tabloid headlines promoting mops
and matrons as an overarching simple solution,
but with more complex factors such as antibiotic
stewardship, bed management, isolation capacity,
staffing, behaviour and practice receiving little
coverage.2 This article explores these issues and
analyses the interactions and relative influences
of scientists, clinicians, policymakers and public
opinion on the media coverage of MRSA in the UK.

Since the early 1960s Western nations have
witnessed increasing numbers of infections associ-
ated with MRSA.3,4 In 2004 the UK National Audit
Office reported that from 2001 to 2004, there had
been an 8% increase in the number of reported
S. aureus bacteraemias (from 17 933 to 19 311) and
an increase of 5% in the number of cases attributed
to MRSA (from 7250 to 7647).5 The issue of MRSA in
England is unique for three reasons. First, in Octo-
ber 2000, the UK government announced that each
acute hospital trust in England would monitor and
report numbers of MRSA bacteraemias. The first
hospital-acquired infection (HAI) for mandatory re-
porting was to be MRSA bloodstream infection (BSI).
Second, a reduction target was set by the govern-
ment of 50% in three years. Third, alongside the
increase in MRSA BSI cases that was then being
seen in the UK, media coverage increased and inten-
sified, with MRSA often at the top of the UK news
agenda. This was a level of coverage that appeared
to be unprecedented in other national media.

Media representations of health issues are sig-
nificant as key sources of information for the public
both as patients making health decisions and as an
electorate. Media coverage can also drive health
policy.6,7 The role of media in driving change and
providing external reinforcement to drive change
must also be considered and understood, particu-
larly in light of the MRSA BSI reduction achieved in
England as reported in September 2008.8e10

UK national newspaper coverage of MRSA was
examined over a 13 year period, covering 30 key
dates when influential pieces of peer-reviewed

research were published and when the UK De-
partment of Health (DoH) issued press releases
about MRSA. Selecting these key dates when these
different sources might have influenced press
coverage allowed us to explore the relationship
and influence between the government, media and
published medical research.

Methods

Twelve quality and popular newspapers with the
highest circulation in the UK (Daily Telegraph,
Sunday Telegraph, Guardian, Observer, Daily
Mail, Mail on Sunday, Mirror, Sunday Mirror, Sun,
News of the World, The Times, Sunday Times)
and six major US newspapers: New York Times,
Los Angeles Times, Washington Post, USA Today,
Boston Globe and Chicago Tribune (widely
regarded as the elite of the US newspaper market
and highly influential on other media outlets) were
examined for their coverage of MRSA including the
number of articles published.

Selection of time periods for further analysis
of UK press

From 1990 to 2004, a total of 30 separate dates in
12 national UK newspapers were studied. 1990 is
the start of the sample as this is the earliest date
when most UK newspapers appear on the Lexis
Nexis subsription service database, which is
a searchable archive of international newspapers,
magazines, legal documents and other printed
sources. The dates are based on the activities of
two key sources of material on MRSA: medical and
scientific journals and the UK Department of
Health (DoH). The top ten cited articles published
between 1990 and 2004 with MRSA as a subject
were identified on the ISI Web of Science portal.
The publication dates of these papers were then
used as dates for analysis. ‘Most-cited’ status
may take several months, if not several years, to
be achieved; these articles are proxies to show
the type of coverage science research receives.
Tabloids and broadsheets can and do cover compli-
cated science stories, for example, coverage of
stem cell science demonstrates that tabloids do
report complicated science stories.11,12

All press releases about MRSA published on the
UK DoH website since 1997 provided an additional
19 dates. The Health Protection Agency (HPA) also
issues press releases related to MRSA; however,
most concern the rates of MRSA, some of which
appear on the DoH website. They issue their own
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press releases, and two press releases in our
sample originated as HPA press releases. The HPA’s
own press releases are not included in the sample
as journalists primarily turn to the HPA for statis-
tics on MRSA rates. They are not widely regarded
as key media agenda-setting bodies.12

An additional date when scientists proactively
tried to engage the media about MRSA was also
selected. This was a press conference held in July
2004 at the Science Media Centre.

Each date was examined for a three-week
period; from one week before the press release
or journal article was published and the two weeks
afterwards. This period was used to include cover-
age before official press releases are issued (due to
unofficial leaks) and also to gauge how coverage
evolves after information from science and gov-
ernment sources has been released. Some dates
overlap, particularly in the summer and winter of
2004 when a number of DoH press releases were
published. Accounting for overlapping dates, a to-
tal of 68 weeks were analysed over 13 years. The
search term ‘MRSA’ was used, every article with
this term was analysed (duplicates articles were
omitted). Whereas both MRSA and M.R.S.A. are
used by journalists in both countries, for consis-
tency, MRSA was used as the search term e it is

more commonly used by journalists and there are
a larger number of articles using MRSA. This
selection process resulted in a total of 233 news
articles which mentioned the DoH press releases or
journal articles (Table I).13e22

The articles on MRSA were examined to identify:
(i) story leads; (ii) quoted sources; (iii) reported
causes of the problem; and (iv) reported solutions.

Results

MRSA reporting in UK versus USA

In 2004, a total of 737 articles about MRSA were
published in major UK national newspapers and by
2005 this had increased to 1514, a total of 2251
articles in just two years. By contrast, reporting in
the USA was significantly lower. Only 21 articles
were published in six major US newspapers from
1994 to 2005 (Figure 1). There were signs that this
was changing, with a marked increase from five
articles in 2005 to 125 articles in 2007. The main
themes of HAI media coverage differed. In the
UK coverage was primarily concerned with hospi-
tal-acquired infections, the NHS and governments
being blamed for poor response or lack of action

Table I Newspaper articles identified on 30 key dates (pertaining to publication of Department of Health or
journal articles) from 1990 to 2004 containing the term ‘MRSA’ where Department of Health or journal articles
were cited

Documents analysed No. of articles where
press release is mentioned

Main theme

Science journal articles: 0 Medical research
Levine et al. (1991)13

Panlilio et al. (1992)14

Kreiswirth et al. (1993)15

Mulligan et al. (1993)16

Voss et al. (1994)17

Hiramatsu et al. (1997)18

Herold et al. (1998)19

Enright et al. (2000)20

Pittet et al. (2000)21

Kuroda et al. (2001)22 2 Medical research

Science Media Centre press briefing 3 Medical research

DoH press release dates:
12.07.04, 19.10.04, 04.11.04, 07.12.04 34 Cleaning
12.06.00, 09.06.03, 05.12.03, 15.10.04 21 Solutions
08.02.02, 14.07.04 18 Rates
22.11.99, 21.07.04, 05.11.04 15 Targets
01.12.04 3 Products
15.12.04 1 Science
23.04.98, 03.09.98, 17.12.98 0 Report
16.10.00 0 Monitoring

MRSA, meticillin-resistant Staphylococcus aureus; DoH, Department of Health.
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to reduce HAI. By contrast, US coverage focused on
community-acquired infections, as there is no cen-
tral healthcare system; newspapers focused on in-
fections found in schools and sporting facilities,
and blamed individuals.

Analysis of UK press coverage over key dates

Between 1986 and 1994, MRSA received sporadic
coverage in the UK media. By 2000, MRSA reporting
had attained a momentum with celebrities de-
scribing their MRSA-related experiences. TV actress
Lesley Ash had meticillin-susceptible S. aureus
(MSSA) but the media widely reported that she
had MRSA. Agony aunt and former nurse Claire
Rayner, also president of the Patients Association,
frequently appeared in the media as a vocal vic-
tim of MRSA. MRSA was also seeping into fictional
media. In the opening episode of the 2006 Dr Who
series, a race of nun-like catwomen ran a hospital
with thousands of humans infected with a disease
secretly hidden in the basement. Screenwriter
Russell T. Davies said that when he was writing

the episode ‘(e)veryday MRSA was in the newspa-
pers.’22,23 Since 2002, MRSA has received substan-
tial coverage in the UK national press, particularly
in the popular newspapers.c A total of 233 articles
containing the term ‘MRSA’ appeared in the 12
newspapers.

Only five newspaper articles refer to scientific
journal articles: two cited Kuroda et al. (2001)22

(published in The Lancet) and referred to a Science
Media Centre briefing. By contrast, 95 articles
(41%) included information from a DoH press re-
lease (Table I).

Story leads

The lead of most stories was not about science and
data, but instead about victims or political state-
ments about MRSA. This emphasis on personal
narratives and political statements demonstrates
the difficulty for scientists or scientific research to
have a significant impact on how MRSA is covered.
Instead of the story being about systematic prob-
lems or public health challenges, it becomes
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Figure 1 Meticillin-resistant Staphylococcus aureus (MRSA)-related news reporting by newspapers in the UK (dashed
line) compared with the USA (solid line) from 1995 to 2007.

c Traditionally UK newspapers were classified by size and hence quality: ‘tabloids’ were aimed at a ‘popular’ (mainly working class)
market whereas ‘broadsheets’ were ‘quality’ newspapers aimed at a more educated and wealthy market. In 2003 the first UK broad-
sheet changed its size to tabloid and many others soon followed. Hence the more common terms now used to describe UK newspapers
are ‘quality’ and ‘popular’.
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a human interest story. Personal stories were more
common in the popular newspapers, where 44
stories led with this theme, compared with only
nine stories in the quality papers. Personal stories
put a ‘human face’ to medical or scientific stories
and are viewed by journalists as a way to capture
the audience’s attention.24 Scientific research
made up 15% of all leads, but what makes this sta-
tistic even more significant is that these stories
were chosen during periods when sources (the
DoH and scientists) were trying to control or con-
tribute to the news agenda.

Sources for quotations by journalists

An analysis of sources quoted directly by journal-
ists in their stories revealed that health profes-
sionals were absent from much of the coverage of
MRSA. The most common sources were members of
the public affected by MRSA, suggesting that the
dominant discourse in stories about MRSA is not
scientific, but rather a more general and access-
ible discourse (Table II).

Organisations such as the Hospital Infection Soci-
ety, the Infection Control Nurses Association (sub-
sequently known as the Infection Prevention
Society), theRoyalColleges (ofPhysicians, Surgeons,
Pathologists and Nursing) and the British Medical
Association are largely absent from the coverage.

The public was the most common source: the
‘common-sense’ solution of cleaning accounted for
69% of the solutions reported. This apparently
simple solution to MRSA offered by the public and

then reported by journalists is in contradiction to
those more complex solutions offered by health
professionals.

Reported causes

When the causes of MRSA were reported, jour-
nalists used simple discourses and rarely reported
the findings of scientific evidence or referred to
possible problems with NHS systems or structures.
Cleaners and cleanliness was the leading re-
ported cause and accounted for 102 (35.9%) of
all causes discussed. More complex ideas such as
the challenges of the poor isolation capacity in
NHS hospitals were mentioned in only 4.9% of
articles. Other ideas such as staffing levels, use of
agency staff, screening policies, or intravenous
line care were not mentioned at all (Table III).
Thirty-eight percent of stories contained no ref-
erences to the causes of MRSA, leaving a large
gap in terms of opportunities to build public
awareness.

Reported solutions

With the emphasis on cleaning as the primary
cause of MRSA, it is therefore no surprise that
the majority of reported solutions (Table IV) also
related to cleaning. Although environmental
cleaning has a role in contributing to the control
of HAI levels, the politically determined target
was a reduction in a specific infection caused by
a specific organism: hospital-acquired bacteraemia

Table II Newspaper articles identified on 30 key dates (pertaining to publication of Department of Health or
journal articles) from 1990 to 2004 containing the term ‘MRSA’ by sources directly quoted in all articles

Sources directly quoted in all articles No. of appearances % total sources

Public affected by MRSA 66 16.3
Politician (Labour Party) 52 12.9
Scientist/doctor 51 12.6
Politician other 42 10.4
DoH/HPA 41 10.2
Hospital representatives 36 8.9
Public e other 22 5.5
Pressure group 21 5.2
Other (e.g. lawyer, union, private health care, celebrity) 33 8.2
Health e other 12 3
Nurse 9 2.2
BMA/Royal Colleges 7 1.7
Infection Control Nurses Association 6 1.5
Hospital Infection Society 3 0.7
Cleaners 3 0.7

Total 404

MRSA, meticillin-resistant Staphylococcus aureus; DoH, Department of Health; HPA, Health Protection Agency; BMA, British
Medical Association.
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caused by MRSA. It was this MRSA BSI data, sup-
plied regularly by the mandatory reporting
scheme, that was being monitored. The near
exclusive focus on environmental cleaning was
unhelpful in that it suggested that hospital cleanli-
ness alone contributed to bacteraemia prevention
and controlling antibiotic-resistant infection, and
that cleaning could ‘solve’ completely the problem
of increasing MRSA BSI. Some research also con-
cluded that there was ‘no direct link’ between
hospital cleanliness and the risk of MRSA bacterae-
mia.25 The way in which causes of the MRSA prob-
lem and the potential solutions are reported is
important because the media ‘can affect the types
of policy solutions the public and policymakers
consider’.26

Considering the level of information, or how the
problem is defined, it is apparent that although the
media did include some ‘facts’ about MRSA,
the government cannot depend on the media to
do the job of informing the public about MRSA,
especially the likely causes and potential solutions
to the problem. This responsibility lies with health
professionals.

Discussion

When considering the paucity of stories resulting
from the ten most highly cited scientific and
medical journal articles on MRSA, it is clear that
science did not influence media coverage of MRSA.
Medical journals do not have a significant impact

Table III Newspaper articles identified on 30 key dates (pertaining to publication of Department of Health or
journal articles) from 1990 to 2004 containing the term ‘MRSA’ by reported causes of MRSA

Reported causes of MRSAa No. %

Cleaners/cleanliness 102 35.9
Hospital staff’s own hygiene/lack of knowledge 63 22.2
Other (e.g. government policy, visitors, shortage of consultants) 33 11.6
Government health targets 22 7.7
Invasive procedures 17 6
Over-prescription of antibiotics 16 5.6
Bed occupancy levels 14 4.9
Lack of isolation rooms 14 4.9
Shortage of consultants with infectious disease control expertise 2 0.7
Pressure on health professionals to prescribe antibiotics 1 0.4

Total 284
Articles not citing causes 88

MRSA, meticillin-resistant Staphylococcus aureus.
a More than one cause can be included in a story.

Table IV Newspaper articles identified on 30 key dates (pertaining to publication of Department of Health or
journal articles) from 1990 to 2004 containing the term ‘MRSA’ by reported solutions of MRSA

Reported solutions of MRSA No. %

Cleaner wards/hospital 99 38.1
Other (e.g. research, private healthcare, products, suing) 42 16.2
Matron/inspections 37 14.2
Cleaning product (or self-cleaning product) 18 6.9
New drug 15 5.8
Hospital guidelines 14 5.4
Patients asking staff to wash hands 10 3.8
Isolation units 7 2.7
Reduce drug use 6 2.3
Related to pets 5 1.9
Ringfencing 3 1.2
Screening for MRSA 2 0.8
Publishing MRSA rates 2 0.8

Total 260

MRSA, meticillin-resistant Staphylococcus aureus.
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on how the MRSA story is reported.2,25 In the time
frame we examined, the coverage of MRSA demon-
strates that the media can drive policy away from
scientific evidence and towards popular, common-
sense solutions and continues to do so. Indeed,
media coverage ‘can be an integral part of how
policy is formed and re-formed as well as how it
is packaged in reports and then framed by press
releases’.27 For example, at the UK Labour Party
conference in September 2007, the Secretary of
State for Health, Alan Johnson, announced that
each hospital would undergo a ‘deep clean’. But
are the media the only ones to blame? Medical
journals are also responsible for failing to influ-
ence media coverage e less than half of the
medical journals promoted their research with
a press release. The combination of key govern-
ment sources promoting cleaning as a solution
and scientific sources not promoting their own
peer-reviewed research resulted in the story being
reported in a particular way.

Health professionals might also argue that the
UK government’s agenda is incorrect or that MRSA
is being unnecessarily politicised. They might
believe that the problem is more about poor
management or lack of resources and therefore
feel that contributing their opinions to the media
is redundant because the problem is not rooted in
‘medicine’ or ‘science’. There is little published
research to verify these views, although lack of
training has been identified as the reason that
scientists failed to participate in media cover-
age.28 If health professionals fail to engage with
the media or challenge the frames that the gov-
ernment or more ‘media-savvy’ sources try to
set, then they are failing to participate in a very
significant way in which the public learn and
inform themselves about science and health is-
sues. The media are more influential and impor-
tant when reporting new scientific stories, such
as MRSA.12,29,30

This is a health story which receives a great
deal of coverage and can be regarded as an
opportunity for scientists and health professionals
to engage with the public, to challenge the overt
politicisation of MRSA, to promote basic knowl-
edge of infection and risk and a more comprehen-
sive understanding of HAIs and the threat of
antibiotic resistance. At the same time, this is
a story that recognises the ability of the media to
drive change and improvement regardless of sci-
entific evidence. Some lessons can be learned
from the MMR (measlesemumpserubella) vaccine
story where many doctors did not get involved
because they believed that the science was in-
correct and thus did not require serious

refutations. Unfortunately health professionals
did not see the value of engaging with the media
to ensure public understanding until it was too
late, when vaccination rates had fallen signifi-
cantly and mumps and measles returned to schools
across the UK.12 In terms of addressing MRSA and
all HAIs, as a core aspect of patient safety and
quality of care it is not too late to engage with
the media and the public, and ultimately, to influ-
ence policy.8
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Are national targets the right way to improve
infection control practice?
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Summary The ‘right way to improve infection control practice’ should be
cost-effective and lead to a fair distribution of infection control resources.
Cost-effectiveness is a measure of aggregate ‘good’, and fairness empha-
sises similar treatment for individuals under similar circumstances. The
UK national meticillin-resistant Staphylococcus aureus (MRSA) bloodstream
infection (BSI) target encourages National Health Service trusts to
prioritise strategies aimed at MRSA BSI prevention. Under resource-limited
conditions, the MRSA BSI target inevitably encourages deprioritisation of
patients at risk of non-target healthcare-associated infection (HCAI), some
of which are associated with an equal or larger burden of adverse outcome.
Established healthcare improvement strategies, such as the Plan, Do,
Study, Act (PDSA) cycle advocated by the Health Foundation, require the
setting of aims (or targets). If we are to improve infection control practice
then we need to decide on what to measure, how to measure it, and what
the improvement (target) should be. In selecting targets for infection pre-
vention, account should be taken of the contribution of HCAI to adverse
health outcomes overall. Human risk compensation behaviour and
microbial adaptation may both counteract the overall benefit of infection
targets isolated from overall outcomes. Risk taking is part of a healthy
healthcare system. We must be careful not to isolate HCAI outcomes from
overall outcomes or to isolate ‘risk takers’ from ‘risk controllers’. We must
try to limit the scope for human risk compensation and we must watch out
for microbial adaptation. Targets should be set locally, taking account of
fairness and cost-effectiveness. Locally relevant information is key;
positive incentives work best.
ª 2009 The Hospital Infection Society. Published by Elsevier Ltd. All rights
reserved.
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Introduction

Leatherman and Sutherland trace the use of man-
agement targets back to the work of Drucker and
the development of the goal-setting theory of mo-
tivation.1e3 The Health of the Nation places health
targets within the context of the management of
the UK National Health Service.4 Some of the cri-
teria for the selection of targets specified in The
Health of the Nation include that the area chosen
should be a major cause of disability or avoidable
death defined using mortality, morbidity and qual-
ity of life data; that effective interventions are
available; and that the problem is quantifiable.
Criteria and proposals for the selection of targets
were also developed through the 1990s in a number
of other countries, for example Australia.5

Benefits of health targets include the consolida-
tion of higher level strategic objectives into local
policy and practice, consensus building (by opening
dialogue about priorities and expectations), facili-
tation of the monitoring of progress (by identifying
target measures), and the provision of a basis for
performance contracting and incentives. In review-
ing the evidence that regulation has improved the
quality of healthcare, Leatherman and Sutherland
point out that attainment of targets has been
greatest in areas amenable to central command
and control performance management, but ‘less
successful in those areas where intersectoral policy
and actions are needed or where complex social
behavioural change is required’.6 One of the prob-
lems with assessment of the impact of health tar-
gets is that target measures do not necessarily
provide information on the impact of the target
overall. This point is taken up in a systematic review
undertaken on behalf of the Health Foundation en-
titled ‘Does public release of performance results
improve quality of care?’7 This report concludes
that public release of information stimulates
change at the level of the hospital but that there
is little evidence that public release improves pa-
tient outcomes and that it may cause consumers
(on occasions) to make decisions that are inconsis-
tent with their own health goals. This discussion is
primarily focused on how targets are selected, but
it is important to remember that the way in which
targets that have been selected are then used is
another important consideration.

Current infection targets

Current UK National Health Service Healthcare
Associated Infection (HCAI) targets are specified
in the Better Care for All Public Service agreement

covering the period 2008/9 to 2010/11.8 Two
targets are specified: (i) the annual numbers of
MRSA bacteraemias should be <50% of the 2003/4
level for each year covered by the agreement
and (ii) the rates of Clostridium difficile in 2010/11
should be <30% of the 2007/8 number.

Potential dangers associated with
‘top-down’ targets

Bevan and Hood state that regulation by targets
assumes that priorities can be targeted; that the
part that can be measured stands for the whole;
and that what is omitted doesn’t matter.9 This per-
spective applies generally to targets but has par-
ticular resonance for the infection targets which
focus on a very limited range of infections and
at-risk populations. Millar et al. argue that the cur-
rent UK National Health Service (NHS) MRSA bac-
teraemia target forces NHS trusts to prioritise
control of MRSA bacteraemia, which accounts for
a small proportion (2%) of NHS HCAI.10 NHS trusts
are inevitably resource-limited, so the MRSA target
inevitably leads to deprioritisation of patients at
risk of other types of HCAI. In that sense the tar-
gets are not fair and, by deprioritising, the larger
proportion of non-target HCAIs may also not be
cost-effective. A recent paper from the USA
describes the focusing of resources on a single
antibiotic-resistant pathogen (such as MRSA) as
an ‘inherently flawed approach’ and goes on to
show that resources would be better spent on con-
trol of bloodstream infections overall rather than
MRSA bloodstream infections if we are trying to
maximise numbers of lives saved for a given expen-
diture.11 Some additional concerns relating to
national infection targets are that:

e they distract focus and constrain flexibility in
response to non-target and emerging
infections;

e infection outcomes are dissociated from other
(arguably more important) patient outcomes;

e if they are too narrowly focused, they leave
scope for human compensation behaviour and
for microbial adaptation.

It is almost impossible to predict future trends
in infectious diseases. This is well illustrated by
the over-optimism about the control of infectious
diseases during the 1960s, epitomised in the
statement by William Stewart, US Secretary
General in 1967, ‘It is time to close the book on
infectious diseases.’ What we do know is that
agents of infection are adaptable, that future
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trends in infectious diseases are likely to have
a significant impact on humans, but that we cannot
predict why, where and in what form; so alertness
and ability to respond flexibly are key to the future
control of infectious diseases and in this respect
narrowly focused targets are associated with
a potential danger of distracting alertness to new
and emerging infectious diseases.

A narrowly focused infection target could be
achieved while the overall outcomes remain un-
changed or deteriorate, so there are also potential
dangers associated with the dissociation of in-
fection outcomes from overall outcomes. Arguably
preventable infection is important through the
contribution that preventable infection makes to
overall outcomes.

Risk perception and risk compensation
behaviour

Both individuals and institutions have to balance
risks and benefits, and there have been many
studies which describe individual and institutional
behaviour in response to perceived risks and
benefits associated with particular areas of
activity.12,13 That there are benefits as well as risks
associated with healthcare activities is acknowl-
edged within recent NHS guidelines and policy
statements; for example, the NHS Operating
Framework 2008/9 in section 2.16 states that ‘no
healthcare system can be entirely risk-free’ and
‘Best Practice Risk’ describes ‘an aspiration
towards positive risk management which takes
account of the beneficial as well as harmful con-
sequences of taking risks’.14,15 Even though the
concept that risks and benefits are associated
with risk-taking behaviour is established in the
NHS literature, nevertheless the Health Act 2006
Part 2 states that ‘managers in NHS organisations

are to ensure that patients are cared for in a clean
environment where the risks of healthcare associ-
ated infection are kept as low as possible’.16 For
the risks of infection to be kept as low as possible
would require that we do not take risks, imposing
many constraints and limits to the real and poten-
tial benefits of risk taking, such as might be associ-
ated with the everyday activities of NHS operating
theatres.

Individual perception of danger is a major
psychological determinant of our response to
risks.12,13,17 Adams has done much to develop the
ideas and arguments underpinning our understand-
ing of risk compensation and describes the rela-
tionship between perceived danger, rewards from
taking risks, adverse events from taking risks,
and our propensity to take risks (see Figure 1).

It is important that those on the front line who
provide healthcare benefits (such as those involved
in surgery) share the goals and objectives of those
whose jobs it is to work to minimise the risks of
infection (infection control professionals). In prac-
tice, risk controllers (such as infection control pro-
fessionals) tend to be geographically, managerially
and operationally separated from the risk takers who
provide healthcare. Insistence on the primacy of
overall outcomes (rather than narrowly focused in-
fection outcomes) has the potential to facilitate the
development of common goals between the ‘risk
takers’ who provide healthcare and the ‘risk control-
lers’ who manage (infection) risks. Infection targets
potentially bring conflict to this relationship by
emphasising narrowly focused infection targets
rather than overall outcomes for patients.

Risk perception

Slovic reports primary research and draws together
much of the literature on the perception of risk.12

Propensity to take risks Rewards (from taking risks)

Balancing behaviour

Perception of risk of
adverse event
(such as infection)

Experience of adverse event(s)

‘Cultural filter’

Figure 1 Balancing risks and benefits (modified from p. 15 of Adams13).
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Several studies have quantified the relative risks
and benefits of different types of activity. For
example, risks and benefits can be quantified for
motor vehicle driving by looking at how much we
spend on motor vehicles and the risk of death asso-
ciated with motor vehicles, with surgery, and with
vaccinations. Another way of quantifying percep-
tions of risk is to ask people to rank risks and
benefits associated with particular activities. Gen-
erally speaking, perceptions of risks and benefits
tend to show some positive correlation. Where
there is a lot of benefit associated with a particular
activity, people generally are prepared to carry
a larger degree of risk than when there is less ben-
efit. Some of the findings from research on risk
perception are shown in Table I.

Risk perception is a major determinant of
human risk behaviour; people often misperceive
risks, and the perception of the scale of risk can be
amplified by social factors such as the media. That
the perception of risk is an important determinant
of human behaviour is well illustrated by a graph of
road accident deaths in Sweden in the 1960s.13 In
September 1967 the laws were changed concerning
the side of the road on which people were allowed
to drive, and in association with this change there
was a dramatic decline in road accident deaths. In-
dividual motor vehicle drivers perceived a risk that
others might forget which side of the road to drive
on, so they changed their own behaviour e resulting
in a dramatic reduction in road deaths.

Risk compensation occurs when people react to
a safety initiative by acting less safely e
frequently because of a change in the perception
of danger (risk of an adverse consequence). The
question arises: if we have narrowly focused in-
fection targets, then does the human response to
those targets generate compensatory increases in
risk outside of the target area(s)? There are many
instances where safety interventions have not
generated the expected benefits, for example

specially designed children’s seats for cars, cycling
helmets and speed cameras. Risk compensation
has also been described as the Achilles’ heel of
innovations in human immunodeficiency virus (HIV)
prevention. For example, improving treatment of
HIV reduces people’s perception of risk and may
have the adverse consequence of leading to more
risk of HIV acquisition.18

What perceptions are associated with the HCAI
targets that might lead to risk compensation? Some
relevant perceptions are given in Table II.

Most of those with experience of the manage-
ment of patients with infection are aware of the
potential for microbial adaptation, but there are
also dangers associated with separating infection
outcomes from overall outcomes because of
human risk compensation behaviour. Humans can
and often do change their behaviour in response to
safety measures, including (probably) HCAI control
interventions.

Have things really got better with
respect to HCAI overall?

Many millions of pounds have been spent in the UK
on the control of target infections since 2000. If we
accept that microbes can adapt to changes in human
behaviour and activities, and that humans can
change their behaviour in response to perceptions
of risk, then we might also ask whether the NHS
infection targets have produced an overall benefit.

The National Prevalence Study of HCAI showed
that in 1993/94, 9% of inpatients at a given time
were under treatment for an HCAI and that this
figure had fallen to 8.2% in 2006.19 It is difficult to
interpret this information because the duration of
hospital stay has steadily reduced over the last ten
years, so it is not clear that the differences in
prevalence and in the results from different types
of hospital could not be accounted for simply by

Table I Risk perception

e Risk perception is a major determinant of human
‘risk’ behaviour

e Individuals have a perception of risk associated
with a certain activity (healthcare) or lifestyle

e Individuals accept a certain level of risk and
benefit associated with a certain activity (health-
care) or lifestyle

e Perception of the scale of risks can be amplified by
social factors such as the media

e The scale of risk may be misperceived

Table II Targets and perception of risk

Perceptions:

e the infection targets are the main priority

e failure to achieve the target is a threat (to the
individual and/or institution)

e non-target infections do not matter (on a personal
or institutional level)

e HCAI is less of a problem (now) because HCAI
control is on target

e ‘others’ are doing something about HCAI

HCAI, healthcare-associated infection.
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changes in the denominator e those patients who
stay in hospital long enough to acquire a hospi-
tal-acquired infection. The prevalence studies
have been based on all of the inpatients present
on the day of the study, whereas it is known that
only a small and decreasing proportion of patients
admitted to hospital stay for >24 h. For example,
in one London teaching trust, of the 100 000 admis-
sions per year, 52 000 stay for less than a day,
15 000 stay for 24e48 h and only 9000 stay for
>48 h. Between 1995/6 and 2003/4 the mean
length of stay for NHS patients fell from 10 days
to 7.1 days. It is hard to know therefore if the
small reduction in prevalence of HCAI is attribut-
able to improvements in HCAI prevention or in-
stead reflects changes in the denominator
(resulting from shorter hospital stay).

Problems with reporting bias also make it diffi-
cult to assess whether HCAIs are being better
controlled now than before the instigation of
targets. Although MRSA deaths mentioned on death
certificates between 1993 and 2006 increased
dramatically, this may reflect reporting bias.

Unpublished data (derived from London teaching
trusts) suggest that MRSA bloodstream infection
rates fell between 1998 and 2008, while rates of
bloodstream infection with other types of bacteria
have been increasing. In one London teaching
hospital, increases in E. coli bacteraemia have bal-
anced the decreases in MRSA bloodstream infection
(Figure 2) during that period, so overall the rates of
bacteraemia caused by significant pathogens
(E. coli, Klebsiella spp., Pseudomonas aeruginosa,
meticillin-sensitive and -resistant Staphylococcus
aureus) are largely unchanged.

UK Health Protection Agency data for 2003e2007
show an increase in the reports of bacteraemia
caused by Klebsiella and Enterobacter spp. against
a decline in the numbers of MRSA bacteraemias.
There were w4500 Klebsiella spp. bacteraemia
reports to the HPA in 2003 and >6000 in 2007
(>30% increase). This compares with 7698 MRSA
bacteraemia reports between April 2003 and March
2004 and 4926 reports in 2007 (36% reduction). That
the targets have led to changes in human behaviour
is well illustrated by the observation that most
trusts have an active process of root cause analysis
for MRSA bloodstream infections; on the other
hand, few NHS trusts routinely carry out root cause
analyses for other causes of bacteraemia.

How do we improve infection control
practice?

If we are to improve infection control practice
then we need to decide what to measure, how to
measure it and the scale of the improvement that
we are looking for. The national objective is to
improve people’s overall life expectancy and
reduce health inequalities.14 I would argue that
the objective of healthcare is to improve the
quality of life of patients, and that the objective
of infection control professionals is to control
infection risks in a manner that best serves to
improve the overall well-being and interests
(including quality of life) of patients. Some
proposed ideal properties of infection targets
are given in Table III.

Assurance of the quality of HCAI control
requires measures of both outcomes and process.
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Figure 2 Changes in the frequency of Escherichia coli
and Staphylococcus aureus bacteraemia in a London
Teaching Hospital 1999e2008. Solid line: MRSAþMSSA;
dashed line: E. coli.

Table III Ideal properties of infection targets

e Relevant (to local priorities)

e Transparent to stakeholders

e Fair (do not add to inequalities in health outcomes
or resource distribution)

e Linked with cost-effective interventions/actions

e Measurable (reliable data retrieval, definable
parameters)

e Sensitive to changes in local policy and practice

e Do not separate ‘risk takers’ from ‘risk controllers’

e Take account of the possibility of risk compensation

e Do not constrain alertness and responsiveness to
non-target HCAIs

HCAI, healthcare-associated infection.
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HCAI varies from place to place and the contribu-
tion or otherwise of HCAI to overall outcomes also
varies. HCAI performance can only be assessed
within a specific context, taking account of the
benefits as well as the risks of various healthcare
activities. Local targets encourage local owner-
ship, have the potential to encourage (if selected
on the basis of overall outcomes) engagement of
‘risk takers’ with ‘risk controllers’, and are more
likely to be locally relevant. An ethical argument
for local decision-making with respect to health-
care resource allocation is made by Ashcroft.20 The
Health Foundation states that the right targets,
used in an appropriate way, can improve health
quality and that it is important that systems and
services are designed in a way that ensures achiev-
ing targets in one area does not lead to worsening
standards in others.21 Our Safer Patient Initiative
demonstrates how much can be achieved when
hospitals set their own targets and are given the
right technical support.

The Plan, Do, Study, Act plan cycles proposed by
the Health Foundation are a simple approach that
anyone can apply. They reduce risk by starting
small; they can be used to plan, develop and
implement change; and they are highly effective.

Any government has responsibility to ensure
that taxpayers’ money is well used, but the
question is: ‘Are national targets the best way to
ensure that taxpayers’ money is well used?’ I have
argued that there are potential pitfalls with
national infection (control) targets. Wilde, who
has done much to develop our understanding of
human psychology with respect to risk compensa-
tion, describes four tactics to improve risk man-
agement, and these are based on perceptions of
risk.17 He suggests that we can increase the per-
ceived benefit of cautious behaviour, decrease the
perceived cost of cautious behaviour, increase
the perceived cost of risky behaviour and decrease
the perceived benefit of risky behaviour. He states
that, of all the accident countermeasures that are
currently available, those affecting people’s moti-
vation seem to be most successful, and those that
reward people for accident-free performance
seem to be the most promising.

In conclusion, I have argued that risk taking is
part of a healthy healthcare system, that we must
be careful not to isolate HCAI outcomes from
overall outcomes or to isolate ‘risk takers’ from
‘risk controllers’. We must try to limit the scope
for risk compensation and we must watch out for
microbial adaptation. Targets should be set
locally, taking account of fairness and cost-
effectiveness. Locally relevant information is
key, positive incentives work best.
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Summary The prevention and control of healthcare-associated infections
(HCAIs) requires a tripartite partnership between clinicians and carers,
managers and government/Department of Health (DoH) across the whole
health and social care community. Mandatory surveillance of meticillin-
resistant Staphylococcus aureus bacteraemia and Clostridium difficile in-
fection has shown a significant fall from peak numbers in 2003/04 and
2006, respectively, and there is now a zero tolerance approach to prevent-
able infections and poor practice. Success so far has been based on senior
management commitment, enhanced real-time surveillance, implementa-
tion of clinical protocols (high impact interventions, prudent prescribing),
improved hand hygiene and environmental cleaning, and training and
audit, backed up by a heightened performance management focus through
targets and legislation (Code of Practice). DoH improvement teams have
supported National Health Service trusts in implementing change. Respon-
sibility for managing HCAI is a combination of managerial responsibility
based upon compliance assurance that procedures and protocols are being
implemented and personal professional responsibility of all clinicians and
other healthcare workers.
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Infection is different from all other medical spe-
cialties e it spreads! It creates a fascinating in-
terplay of biology between microbial populations

and human populations, all of it heavily influenced
by human behaviour. Infection knows no bound-
aries across health and social care as bacteria travel
with their human hosts and it is the behaviour of
patients and healthcare professionals that deter-
mines the risk of healthcare-associated infection
(HCAI) and is the key to its prevention and control.
HCAI affects all health and social care settings
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whether in the National Health Service (NHS) or
the independent sector. This is a wide community
embracing all parts of the NHS [Department of
Health (DoH), strategic health authorities with
their performance management responsibilities,
primary care trusts (PCTs) as commissioners and
providers of services, acute NHS trusts and foun-
dation trusts providing secondary and tertiary
care, mental health trusts and ambulance trusts]
and the independent sector (hospitals, indepen-
dent treatment centres and the great majority of
nursing and care homes). The Health Protection
Agency (HPA) has a key role in supporting infection
prevention and control activity across this wider
community.

The HCAI challenge for the NHS in England is
exemplified by the results of mandatory surveil-
lance of meticillin-resistant Staphylococcus aureus
(MRSA) bacteraemia (introduced in 2001) and Clos-
tridium difficile infection (introduced in 2004 for
patients aged >65 years and extended in 2007 to
those aged between 2 and 64 years). The MRSA
bacteraemia reports peaked in 2003/04 at 7700
cases and the C. difficile infections were 55 681
in patients aged >65 years in 2006 (which repre-
sented 75% of cases). Why had these numbers risen
so high? My personal view is that between 1970 and
2000 a dichotomy had developed between infec-
tion prevention and control and the modern medical
practice that had delivered increased life expec-
tancy, better treatment for many conditions such
as cancer and heart disease, increasingly complex
surgery and better management of many chronic
illnesses. Infection was considered to be a nuis-
ance, but we had antibiotics and vaccines. For
those in microbiology and infection control, this
was a fascinating period in an interesting specialty
with much to do. New infections were discovered
and described at a rate of one per year in that
period, including C. difficile infection in 1978,
but the subject had become the province of the
infection specialists rather than mainstream
medicine. Reducing HCAI needed a change of the
corporate mindset from one which created a sys-
tem to deliver specialist clinical care and, some-
times, as a secondary issue, took measures to
prevent infection, to one that creates a safe
environment for patient care and then delivers
specialist clinical care within that environment.

Responsibility for HCAI control is a tripartite
partnership between clinicians and carers who are
responsible for safe patient care and the diagnosis,
treatment, prevention and control of infection in
their patients; boards, chief executive and
managers who are responsible for providing the
corporate environment for good prevention and

control of HCAI, and for having systems in place to
ensure that it happens; and the government/DH
that sets standards, ensures priority for HCAI
prevention and control, sets targets and monitors
outcome, and uses the systems of performance
management to ensure that it happens throughout
the NHS. Infection prevention and control became
a statutory responsibility in the NHS with the
Health Act 2006 which introduced the Code of
Practice (CoP) for HCAI that applied to all NHS
bodies.1 Compliance was assessed by the Health-
care Commission through its annual health checks,
improvement notices and annual specialist inspec-
tions against the Code (commonly known as the
‘Hygiene Code’). The Health and Social Care Act
2008 (coming into force in April 2009) built upon
the 2006 requirements by establishing a single
regulator, the Care Quality Commission, and
extending the CoP to the independent sector and
all care settings (independent hospitals, nursing
homes and care homes).2 Registration, which is
already a requirement for the independent sector,
is extended to all NHS bodies and compliance with
the CoP will be a requirement for registration.

The current DoH HCAI programme was launched
with the Winning ways strategy published in
December 2003.3 In July 2004, the action plan
Towards cleaner hospitals and lower rates of
infection was published and this set a target for
a 50% reduction in MRSA bacteraemias in the NHS
in England by 2008.4 The NHS deserves to be con-
gratulated on achieving this target and the first
three-quarters of 2008/09 showed a reduction of
>60% from the quarterly average in 2003/04. The
target and performance management system
backed by legislation has ensured that infection
prevention and control are a top priority, but the
NHS cannot be complacent and must continue to
improve. The next phase of the strategy was set
out in Clean, safe care: reducing infections and
saving lives in January 2008.5 The target is a ceiling
and individual NHS trusts and the NHS generally
must aim to get as far below it as possible and to
maintain year-on-year reductions. This is led by
a zero tolerance approach to aim for a minimum
number of infections. Zero tolerance does not
mean that ‘there will be no infections’ as this is
biologically implausible. However, there should
be no tolerance towards preventable or avoidable
infections or of poor clinical practice, whether this
be in hand hygiene compliance, aseptic proce-
dures or imprudent antibiotic prescribing. The
aim is to get things right every time.

A new element of the programme is the decision
to screen all patients admitted to NHS hospitals for
MRSA colonisation. This requirement applies to all
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elective admissions (with some exceptions for very
low risk procedures) which must be effected by
April 2009 and extended to all admissions by
2010/11 at the latest. The principle behind the
screening programme is that colonisation generally
precedes infection, and that a colonised patient is
at risk of developing infection themselves and is
a possible source of transmission to others. If
possible, MRSA-positive patients should be iso-
lated, but in any case, a positive screen should
be followed by decolonisation (alternatively
known as suppressive treatment) to reduce the
risk to the individual and the risk of transmission.
Decolonisation immediately reduces the bioburden
of MRSA to cover the period of highest risk and of
clinical interventions; it needs to be done as close
to the clinical treatment as possible. However, it
also needs to be recognised that re-emergence or
recolonisation can occur over a period of weeks or
months. An effective screening programme needs
partnership between hospitals and primary/com-
munity care settings to deliver the best service to
patients.

A similar partnership is needed to control C. dif-
ficile infection. The unacceptably high levels
reached in 2006 started to come down in 2007/08
but there is still much to be done. The government
set a target to reduce C. difficile infection by 30%
by 2010/11 and the indications are that this will be
achieved with significant reductions occurring
during 2008/09. However, the aim must be to drive
these numbers down as far as possible, and a new
and updated guidance document, Clostridium
difficile infection: how to deal with the problem,
was published in January 2009.6 The target is
based on PCT populations with a subset applied
to the acute hospital settings, so the two must
work together to achieve reductions. The numbers
for death certificates recording C. difficile infec-
tion as the underlying cause or a contributory
factor to deaths reminds us that this is an infection
with significant mortality, especially in elderly and
vulnerable people. In 2007, C. difficile was men-
tioned 8324 times on death certificates, with
4056 (49%) of these being given as the underlying
cause. By this stage, the overall number of cases
had started to fall but the awareness among
doctors of the contribution of C. difficile infection
to deaths was still leading to greater numbers
recorded on death certificates.

These improvements have been brought about
by markedly changed practice across all NHS
bodies from boardroom to ward and clinic. There
has been a sea-change in high level management
involvement with an emphasis throughout NHS
organisations on the requirements for infection

prevention and control. The HPA has supported the
DoH with enhanced surveillance systems for MRSA
and C. difficile. At the clinicianepatient interface
there has been a strong focus on improved clinical
practice protocols through the Saving lives and
Essential steps packages.7,8 These comprise self-
assessment tools for NHS trusts and primary care
organisations that reflect the CoP core duties,
and sets of ‘high impact interventions’ (care bun-
dles) for clinical procedures, backed up by several
guidance notes. The care bundless help staff to
perform procedures properly, on every occasion,
through sets of headline instructions and a simple
audit tool focused on preventing the spread of
infection and performing invasive procedures
properly. There has also been a major emphasis
on cleanliness and hygiene. The ‘cleanyourhands’
campaign from the National Patient Safety Agency
continues to drive improved hand hygiene and
there has been a revitalisation of environmental
cleaning, particularly for areas where there are
or have been infected patients.9 All of this has
been backed up by improved training and a height-
ened performance management focus through the
targets and legislation. Management priority and
responsibility has recognised that HCAI prevention
and control is not just the responsibility of the in-
fection control teams but extends from the board
and chief executive to all staff with clinical owner-
ship being key to delivery. All NHS bodies were
required to appoint a director of infection preven-
tion and control, a senior person with clinical and
managerial responsibility and authority who could
ensure that infection prevention and control
programmes were properly implemented.

The measurement provided by the enhanced
surveillance systems was necessary to manage the
improvement programme. A national surveillance
programme provides consistent definitions and is
important for performance management and target
monitoring. Data from enhanced surveillance
identifies risk factors. However, the key to local
delivery is having local surveillance data provided in
a realistic and timely manner to all wards, units,
divisions, and specialties so that they can identify
their problem areas, detect outbreaks and episodes
of increased incidence, and monitor progress.
These local data need to be reviewed at all
management levels on a regular and frequent basis.

The care bundles focused on key invasive
clinical procedures that carried high risk of in-
troducing infection e the insertion and care of
central venous catheters, peripheral cannulae and
renal dialysis catheters, management of surgical
wounds, urinary catheters, patients who are
incubated and ventilated, and those who have
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C. difficile infection. The supporting guidance
helps NHS trusts to implement MRSA screening pro-
cedures, ensure that their blood culture protocols
were giving reliable results, guided trusts in devel-
oping their antimicrobial prescribing framework
and identified the appropriate approaches to isola-
tion and cohorting of infected patients.

The programme has been promoted and sup-
ported through DoH improvement teams that have
visited most acute NHS trusts in England to help
identify areas for action and support the imple-
mentation of improved practice and procedures.
This has shown clearly that the prevention and
control of HCAI requires continued management
attention, including those commissioning and mon-
itoring health and social care services, improved
clinical care, antimicrobial stewardship to support
prudent antibiotic prescribing, audit of protocols
and procedures, and training for all health and
social care staff. Making this happen requires
a partnership between management responsibility,
which requires compliance assurance from board
to ward, and personal responsibility of all staff
involved, which should be set out in job descrip-
tions and job plans, be supported by mandatory
training and continued professional development,
be included in appraisal in individual performance
review, and at times backed up by disciplinary
measures if there is continued failure to im-
plement the required measures. The compliance
assurance requires a combination of surveillance
data to identify cases of infection, outbreaks and
deaths, together with audit results of key activities
such as hand hygiene, implementation of clinical
protocols, isolation protocols, appropriate anti-
biotic prescribing and cleanliness inspections. All
of these should be reviewed at all management
levels from unit and ward to directorate, division
and board. Those responsible for commissioning
services and monitoring delivery need to include
a requirement of infection prevention and control
in all their commissioned service and their con-
tract monitoring should include a review of such
provision in terms of target numbers of infections
and process monitoring.

In implementing the HCAI programme the govern-
ment/DoH has used the political imperative,
measurement through surveillance, target setting,
professional support, performance management
and legislation, all with the aim of changing human
behaviour (clinical and managerial) to overcome
the challenge of HCAI. This has been a wake-up

call for all involved in providing NHS services. It is
no longer acceptable for infections to be regarded
as normal. Patients can be very ill, some may die,
many will stay in hospital longer and some will
need major surgery as a result of infections. The
treatment of these infections consumes significant
NHS resources that can be better used. Against this
background, zero tolerance of HCAI is a profes-
sional obligation for everyone, be they clinicians
and healthcare support staff in all units, wards,
directorates, specialties, executive directors and
board members in acute NHS trusts, PCTs and
strategic health authorities, both commissioners
and providers and extending to DoH and govern-
ment. It requires a partnership across the whole of
the health and social care community to provide
an unbroken chain of care in order to break the
chain of infection.
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LETTER TO THE EDITOR

Review of Lancet conference on healthcare-
associated infections

Madam,

I attended this Lancet conference at the Queen
Elizabeth II Conference Centre in London on 11
and 12 December 2008 as a final year specialist reg-
istrar in medical microbiology and virology. Before
attending the conference, I reviewed the pro-
gramme for the two day conference and saw that
it covered many of the infection control issues faced
by infection control professionals in UK hospitals.
The presentations were relevant to current
problems in hospitals, such as epidemiology and
management of meticillin-resistant Staphylococcus
aureus (MRSA) and Clostridium difficile infection,
specific pathogens such as norovirus, glycopep-
tide-resistant enterococci (GRE), extended-
spectrum b-lactamase-producing coliforms (ESBLs)
and specific clinical problems such as ventilator-
associated pneumonia (VAP), catheter-related
bloodstream infections (CRBSIs) and surgical site
infections (SSIs). In addition, the speakers were
from various countries in Europe and the USA, which
I found interesting as this would give a flavour of
what was happening outside the UK.

In the first couple of talks e the history and
international epidemiology of healthcare-associ-
ated infection (HAI) were presented, which I
thought was a good starting point. The idea of
developing a surveillance system in the UK and USA
for multiresistant organisms and information tech-
nology systems that can have an impact on reducing
HAI and antimicrobial resistance was useful. The
next talk entitled ‘International comparison of the
social, media, and political context of HAIs’ was
very different and the speaker pointed out the
enormous amount of media interest, particularly in
issues relating to MRSA and C. difficile, and espe-
cially in the UK. There was an interesting debate
on the extent and frequency of doctors’ or scien-
tists’ involvement with the media to prevent

misinformation being published and to keep
the public better informed. It left me with the opin-
ion that microbiologists and other infection special-
ists should perhaps take time to actively engage
themselves with the media more often.

The programme discussing specific pathogens
was well chosen e GRE, Pseudomonas aeruginosa,
ESBL-producing coliforms and norovirus. I picked
up some interesting facts from each of these; for ex-
ample, the reasons for the propensity for
Enterococcal Clonal Complex 17 to cause hospital
infections and the presence of specific virulence
factors such as enterococcal surface protein, which
is expressed on the cell surface and is responsible
for biofilm formation; also the fact that ampicillin-
resistant entercocci were the precedents of VRE in
hospitals. The presentation on norovirus by Marion
Koopmans from The Netherlands addressed the
causes for the current epidemics of this virus. Her
data demonstrated that the norovirus GII4 genotype
has dominated since 2002 and she outlined the dif-
ferences in the epidemiology between GII4 and
the non-GII4 isolates. The hypothesis proposed for
the current prevalence of GII4 and its variants is
that GII4 strains differ in their host binding proper-
ties and therefore the population segment targeted
and level of immunity in that group (which was
based on molecular epidemiological data and math-
ematical modelling). I would have liked to hear
more on molecular epidemiology and newer
methods of diagnosis and management of some of
these organisms.

The next category of talks about common HAIs
(SSI, VAP and CRBSI) which are burning issues in UK
hospitals today was extremely relevant. Particu-
larly useful were the debate regarding the need
for an agreed surveillance methodology allowing
for the complexity of SSI and the data on post-
discharge diagnosis, as well as the current evi-
dence for the prevention of VAP and CRBSI.

The last set of presentations for the day carried
several important messages regarding basic infec-
tion control practices: the use of alcohol hand
rub in developing countries; the concept of
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‘hand-touch sites’; and the newer molecular
methods available for diagnosing specific patho-
gens and identifying antibiotic resistance with
application of these in infection control practice,
e.g. multiplex polymerase chain reaction, IDI
MRSA� assay for screening for MRSA, and finger-
printing techniques (pulsed-field gel electrophore-
sis and variable number tandem repeat typing).
The latter might better have been placed earlier in
the day, perhaps before lunch!

Day 2 started with a talk by Brian Duerden entitled
‘Responsibility for managing HAIs: where does the
buck stop?’ He presented the UK Department of
Health’s current HAI programme with focus on MRSA
bacteraemias and C. difficile infection. Key themes
in his talk were ‘zero tolerance’ and ‘everyone’s
responsibility’. This was followed by a session on
specific pathogens, and this time the topics were
hospital- and community-acquired MRSA, C. diffi-
cile and acinetobacter. The mathematical model-
ling showing transmission of MRSA between
hospital and community was novel and interesting.
The afternoon session was on controversies. The
talk on the importance of infection control versus
antibiotic manipulation was truly controversial
and the contrast was made between ‘infection
control and firefighting’ and ‘antibiotic stewardship
and prevention’. The difficulties arising from the
absence of a standardised acceptable method for
measuring antibiotic use were noteworthy. I was

amazed when I heard the talk about the Dutch
infection control experience, and although much
of it is unthinkable in the UK or other countries, it
was fascinating to hear how aggressively MRSA was
managed in The Netherlands.

On the whole, although there was some repeti-
tion of material that was presented especially on
epidemiology of MRSA and C. difficile in the UK, and
although some of the material was probably aimed
at the wider audience which included the media,
administrators, regulators and policymakers as
well as representatives from commerce and indus-
try, I found this conference both useful and refresh-
ing. The conference was especially helpful to
trainees planning to take their final Royal College
of Pathologists exams e certainly the sessions that
covered specific pathogens and problems, and all
the presentations are freely available on the
conference website (http://www.hai.thelancetcon-
ferences.com/App/homepage.cfm?moduleid=4646
53&appname=100585).
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