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• Findings suggest that in addition to direct patient contact, 

the following surfaces have a high potential for cross-
contamination (i.e. therapist to patient spread)

• Bed rails, 
• Gait belts
• Oxygen tube and regulator
• IV pole and lines
• Blood pressure monitors
• Wheelchairs
• Tray tables

• Given these findings, therapists should take extra 
precautions to clean and sanitize these 
surfaces/equipment to guard against HAIs in the acute 
care setting.

• Limitations of this study included a mock acute care 
setting and use of a surrogate to measure contamination.
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Approximately 5 percent of all hospital 

admissions result in a healthcare associated 

infection (HAI) and one in every 25 patients 

acquires a nosocomial infection.1-3 Acute 

care Physical Therapists (PTs) play an 

important role in early mobilization of patients, 

both with hands-on care and equipment.4

Even after washing hands and donning 

gloves, PTs who touch contaminated surfaces 

in a patient’s room may subsequently spread 

microbes. 

Purpose
Examine PT hand-contact contamination of 

surfaces in a mock acute care environment 

with delivery of care to patients with 

cardiopulmonary conditions.

Hypothesis
Physical Therapist contact significantly 

correlates with surface contamination.

INTRODUCTION

IRB approval was obtained and all subjects 

provided written, informed consent. The design was 

a prospective observational study in the setting of 

a mock acute care ward that was part of the 

“Clinical Skills & Simulation Center” at Midwestern 

University. Surface contact by staff (12 pairs of 

mock PTs, 12 patient encounters) was assessed in 

one experiment and contact by patients (4 mock 

patients, 10 encounters) was assessed in another 

experiment. All subjects who agreed to participate 

used a hand sanitizer containing the fluorescent 

probe CETEARETH-20. In the first experiment, mock 

PTs were instructed to go about their normal duties 

evaluating and treating mock patients with 

cardiopulmonary problems (Fig 1, top).  In the 

second experiment, only patients used hand 

sanitizer containing CETEARETH-20 (Fig 1, bottom). A 

total of 32 pre-determined surfaces were swiped 

for residual CETEARETH-20 and samples were read 

in a Perkin-Elmer Inspire fluorimeter (Fig 2). The 

degree of surface contact was determined based 

on a standard curve for CETEARETH-20 (Table 1, 

left). All sessions were videotaped and analyzed for 

the frequency of contact (FOC) of the patient and 

pre-selected surfaces (Table 1, right).

Reliability of raters for FOC was determined by 

linear regression and correlation between FOC and 

contamination was determined by Spearman 

correlation.

METHODS

• Linear regression indicated FOC was reliably measured 
by two raters (R2=0.971).

• There was a moderate and significant relationship 
between FOC and contamination (Spearman r=0.504, 
95% CI =0.3017–0.6625, p<0.001, confirming the study 
hypothesis 

Contact: In addition to a high degree of direct patient 
contact, surfaces frequently contact by PTs based on 
video review were:
• Documentation device (Laptop) 
• Tray tables
• Bedrails
• Gait belts
• Wheelchairs

Contamination: Surfaces with a high degree of 
contamination based on fluorescence included:
• Doorknobs
• Bed rails
• Gait belts
• Walkers

RESULTS

• Oxygen equipment
• IV poles, bag and lines
• Blood pressure device 

• Canes
• Catheters
• Oxygen equipment
• IV poles, bag and lines

Figure 2. Example of GloGerm Residue Under UV Light

Residual GloGerm was collected from surfaces and used as an 

indicator of contamination. Photos showing a bed railing (left) and 

IV pole (right) under UV light. 

Linear regression was used to 

examine the reliability of 

raters on frequency of 

contact. The dashed line 

represents the 95% CI.

Linear regression was used to 

examine the reliability of raters for 

frequency of contact. The 

dashed line represents the 95% CI. 

Figure 4. Correlation Between Frequency of Contact and Contamination
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Figure 1. Data Collection Flow Chart

Flow chart showing data collection time frame and strategy. 
Therapist/staff contact data was collected in AM and patient contact 
data was collected in PM. 
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Figure 3. Linear Regression of Frequency of Contact by Two Raters

Table 1. Contamination and Frequency of Contact Results


