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Abstract
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INTRODUCTION

Patients undergoing colorectal surgical resections have a high incidence of surgical site infection (SSI). Many
patient-specific risk factors have been recognised in association with SSI in such patients, but environmental
contamination is increasingly recognised as a contributor to hospital-acquired infection (HAI). This study set out
to describe the bacterial contamination of the patient environment, using hospital bed-control handsets, as they
are frequently handled by both staff and patients and represent a marker of environmental contamination.
PATIENTS AND METHODS

On two unannounced sampling events, 1 week apart, 140 bacteriological assessments were made of 70 hospital
bed control handsets within a specialist colorectal surgical unit.
RESULTS

Of the handsets examined, 67 (95.7%) demonstrated at least one bacterial species (52.9% grew 1, 30% grew 2
and 12.9% grew 3 or more bacterial species). Of these, 29 (41.4%) bed-control handsets grew bacteria known to
cause nosocomial infection, including 22 (31.4%) handsets which grew Enterococcus spp., 9 (12.9%) which
grew MRSA, 2 (2.9%) which grew MSSA, 2 (2.9%) which grew coliforms, and 1 (1.4%) handset which grew
anaerobes. At 1-week follow-up, 31 bed-control handsets showed evidence of contamination by the same
bacterial species.
CONCLUSIONS

This study revealed high levels of bacteria known to cause HAI, contaminating hospital bed-control handsets in a
surgical setting. Further study is now required to confirm whether hospital environmental contamination is
causally involved in SSI.
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Colorectal surgical patients have one of the highest incidences of surgical site infection (SSI), second only to
limb amputation surgery. Some 10% of operative procedures in the UK involving the large or small bowel will
result in a SSI1 These rates are higher still in those undergoing operative resection for rectal tumours2–3 and an
independent effect on the 5-year survival rates in patients with colon cancer has also been reported,4 although
this association has been disputed.5

SSI is the third most commonly reported hospital-acquired infection (HAI) and accounts for 14–16% of all HAIs
amongst hospital in-patients.6 Of all general surgery patients, 2–5% will develop a SSI1 and recent reports cite
increasing evidence of a relationship between the presence of bacteria known to cause nosocomial infection in
the patient's healthcare environment and subsequent development of HAI.7–9
We undertook a prospective, cross-sectional study to examine bacterial contamination in the healthcare
environment in the proximity of colorectal surgical patients. In order to control for potential variations achieved
from a variety of hospital surfaces, materials and devices, we aimed to examine a uniform surface that was
identical and present in all individual patient environments in our colorectal surgery ward setting.
A previous study by Young et al.,10 in an American healthcare institution, reported that electronic hospital bedcontrol handsets are a high-touch surface, which have the potential to be contaminated by bacteria known to
cause nosocomial infection. These devices are regularly handled by both healthcare personnel and patients, are
permanently present on all in-patient beds in our unit and provided a potential surface for the hand-transfer of
bacteria between individuals and surfaces. Whilst our study involved sampling of a very specific inanimate
object in the clinical setting, the hospital bed-control handsets also provided a sampling frame of general
healthcare environmental contamination.
Patients and Methods
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All hospital bed-control handsets present within the colorectal surgical unit of the Western General Hospital,
Edinburgh were first marked with an anonymous permanent identifier number. During unannounced sampling
events, the control panels of the bed-control handsets (which are permanently attached to each individual hospital
bed) were sampled by standardised swabbing in two directions at right angles with a cotton-tipped swab
moistened with sterile water. The swabs were inoculated within 1 h of collection onto two Blood agar plates
(Columbia Agar with Horse Blood; Oxoid Ltd, Basingstoke, UK) and were incubated, one aerobically and the
other anaerobically, at 37°C for 48 h.
The seeded swabs were then additionally inoculated into a single Fastidious Anaerobic broth (LAB M,
Lancashire, UK) and incubated at 37°C for 24 h. Following incubation, broths were sub-cultured onto two Blood
agar plates and incubated as described above. All plates were inspected daily for visible growth and any microorganisms present were identified using standard laboratory procedures.
To compare the reproducibility of the results, and to assess temporal change of contamination, a repeat sampling
of all bed-control handsets was performed as previous described, 7 days later. The results were subsequently
matched, by the permanent and unique bed-control identifier number, to those obtained from the individual bedcontrol handsets a week previously.
A daily survey process of monitoring bed occupancy was performed over 3 weeks to include both bed-control
sampling periods.
Results
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A total of 77 bed-control handsets were originally permanently identified for inclusion in the study during week
1; however, 7 bed-control handsets were lost to follow-up by week 2 (i.e. bed transferred from the ward or
handset removed for maintenance). These handsets were excluded from later analysis. Therefore, 70 bed-control
handsets were included over the 2-week sampling period.

Of these 70 bed-control handsets, 67 (95.7%) demonstrated bacterial growth with an average of 1.5 different
bacterial species identified per hospital bed-control handset. Only 3 (4.3%) handsets did not demonstrate
bacterial growth during the 2-week sampling period. On analysis, 37 (52.9%) handsets grew 1 species, 21 (30%)
handsets grew 2 bacterial species and 9 (12.9%) handsets grew 3 or more bacterial species. The specific
breakdown of bacterial species recovered during separate bed-control sampling events is recorded in Table 1.
Table 1
Breakdown of individual bacteriological species results from sampling
events
Twenty-nine (41.4%) bed control handsets grew bacteria known to cause nosocomial infection, including 22
(31.4%) handsets that grew enterococcal species, 9 (12.9%) that grew MRSA, 2 (2.9%) that grew MSSA, 2
(2.9%) that grew coliforms, and 1 (1.4%) handset that grew anaerobic bacteria. A representation of the overall
bed-control bacteriology results during the whole sampling period is shown in Figure 1.
Figure 1
The number of bacteria isolated from all samples relative to species.
Figure 2
Follow-up results of individual handsets from week 1 and week 2
Thirty-one (44.2%) bed control handsets demonstrated a similar bacterial species present on both bacteriological
sampling events. Of these, 29 were positive for coagulase-negative Staphylococcus spp., 2 for Enterococcus spp.
and 1 for MRSA with one of the bed-control handsets demonstrating both coagulase-negative Staphylococcus
spp. and Enterococcus spp. on the same handset, one week later.

During the execution of the sampling events, 14 beds (9.5%) were identified as being not assigned to a particular
in-patient (i.e. empty), following the previous discharge of the occupant. Nine (64.3%) of the bed-control
handsets attached to these empty beds grew coagulase-negative Staphylococcus spp., 5 (35.7%) had no growth
identified and 1 (7.1%) grew bacillus. The remaining beds had current inpatients at the time of sampling; no bed
was empty during both sampling events.
During the occupancy sampling period, 277 in-patient episodes were recorded with an average in-patient stay of
5.55 days. Each bed had an average of 3.6 different in-patients during the 3-week monitoring period. The beds
were monitored as empty on 160 occasions during the 1610 bed monitoring events.
Discussion
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Staphylococcus aureus is the most common bacterial species implicated as a cause of SSI in the UK and more
than half are methicillin-resistant.11 Methicillin-resistant S. aureus (MRSA) has been shown to survive on dry
surfaces for prolonged periods12 and surfaces which are commonly touched by healthcare workers and patients
may act as sources of hand transfer of bacteria known to cause nosocomial infection.13

HAI costs the NHS £1 billion/year and postoperative SSI has been estimated to cost an extra £1594 per SSI, with
an average extra length of stay for infected patients of an additional 7.1 days.14 A number of pre-operative and
operative risk factors for the development of a SSI have been identified in association with colorectal surgical
patients.3,15–22 However, evidence is now emerging of the relationship between healthcare environmental
bacterial contamination and resultant HAI.
In the study by Hardy et al.7 of intensive care MRSA bacteraemia, patients developed MRSA infections during
their stay in ICU and there was evidence to suggest that the MRSA was directly acquired from the surrounding

healthcare environment. Dancer et al.8 have also recently confirmed patient MRSA acquisition in a Scottish ICU
department, which was temporally associated with reduced numbers of trained nurses and hygiene failures
predominantly involving hand-touch sites. In addition, Rampling et al.9 reported the successful reduction of an
MRSA outbreak through aggressively addressing environmental contamination in the surgical ward by
introducing an intensive environmental cleaning intervention.
In relating contamination of the patient environment to specific patient outcomes there is a need to ensure that
the object sampled is uniform and in the proximity of the patient in question. Patients and medical and nursing
staff commonly touch hospital bed-control handsets and they are relatively permanently attached to the bed
frames of all inpatient beds. These characteristics suggest their use as a potential marker of general healthcare
environmental contamination.

The percentage of hospital bed-control handsets in our study demonstrating evidence of MRSA colonisation was
12.9%. Young et al.10 reported 1% of bed-control handsets to be contaminated by MRSA, in their study in an
American hospital, although no mention was recorded of contemporary regional MRSA bacteraemia rates or the
incidence within the host institution. The high levels of environmental contamination are likely to be a reflection
of both poor hand-hygiene practices and compromised hygiene measures.
Many authors have previously reported on the poor levels of staff compliance with hand-hygiene practices23,24
and the recorded levels of contamination in this study could reflect a need to re-iterate the importance of basic
hand-hygiene measures. In addition, both Boyce et al.13 and Bhalla et al.25 have previously reported the
acquisition of MRSA on the hands or gloves of healthcare staff following contact with contaminated
environmental surfaces surrounding a patient emphasising the importance of hand-washing before and after
contact with patients in preventing cross-contamination of surfaces.

Local policy26 dictates that the patient beds and bed frames are formally cleaned by nursing staff, using detergent
and water, following the discharge of an in-patient, with obvious visual debris removed on a regular ad-hoc basis
in the interim. The higher bacterial contamination rates in our study could suggest that the current method of
cleaning may not be fit for purpose and consideration should be given to use of disinfectant (e.g. hypochlorite) or
other agents, as a routine practice to reduce bioburden in addition to more intensive cleaning regimens. However,
even with the introduction of such disinfectants, recent studies have demonstrated that this is, in itself, ineffective
in reducing MRSA colonisation of the patient environment and that a more considered approach, involving more
effective or novel cleaning and decontamination measures, may be required.27
In the Young et al.10 report, a number of novel potential solutions to combat bed-control contamination were
described, including disposable bed-control covers, regular routine cleaning of removable handsets at a specialist
facility, and disposable handsets for individual patients. Further evaluation of these cleaning methodologies and
technological adjuncts may be beneficial but hospital bed-control contamination represents a sentinel marker of
healthcare environmental bacterial contamination as a whole; therefore, a wider approach, addressing the general
hospital environment and process of cleaning and disinfection, may be more appropriate.
Conclusions
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This study provides evidence of a high incidence of bacterial contamination of bed-control handsets in a
colorectal ward setting. The high incidence of bacteria known to cause nosocomial infections in the close
proximity to surgical patients are concerning given the higher risk of surgical site infection and HAI in this
surgical population. This study also identifies a potential inanimate object, ubiquitously present in many patient
environments, which could be used as a marker of environmental contamination. This should allow the further
study of the effectiveness of interventions and the causal relationship to clinical outcomes.
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