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Patient hand hygiene is a commonsense measure that has been associated with reductions in colonization or
infection with bacterial and viral pathogens in quasi-experimental studies. We conducted a nonblinded pilot
randomized trial to assess the impact of an educational patient hand hygiene intervention on acquisition of
colonization by selected health care−associated pathogens in hospitalized patients. For patients with nega-
tive admission cultures, the intervention did not reduce the new acquisition of colonization by pathogens
compared with that of standard care.
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Hospitalized patients and long-term care facility residents frequently
have hand contamination with health care−associated pathogens.1-3

Therefore, patient hand hygiene has been advocated as a practice to pos-
sibly prevent the acquisition of pathogens and reduce the risk of trans-
mission by colonized patients.1-8 Interventions that improve access to
hand hygiene products and engage health care personnel have been
effective in increasing patient hand hygiene.4-9 In a nonblinded random-
ized trial, such an intervention resulted in a significant reduction in the
recovery of pathogens from the hands of patients compared with stan-
dard care.4 Moreover, in quasi-experimental studies, patient hand
hygiene interventions have been associated with reduced colonization
or infectionwith bacterial pathogens and respiratory viruses.2,7-9

Given the potential benefits of patient hand hygiene and theminimal
risk for harm, there is a need for high-quality studies to determine
whether patient hand hygiene interventions are effective in reducing the
acquisition of colonization and infection with health care−associated
pathogens. Thus, to obtain preliminary information for future large-scale
trials, a pilot study was conducted to assess the impact of an educational
patient hand hygiene intervention on the acquisition of colonization
with selected health care−associated pathogens in hospitalized patients.

METHODS

The Louis Stokes Cleveland Veterans Affairs Medical Center is a 210-
bed acute-care facility. At the time of the study, all hospitalized patients
received a bottle of alcohol-based hand sanitizer supplied with other
toiletry items but were given no instruction on proper hand hygiene.
In previous studies, patients in our facility often were unaware of the
bottle of hand sanitizer or rarely used it owing to lack of instruc-
tion.4,6,10 All patients were screened for methicillin-resistant Staphylo-
coccus aureus (MRSA) nasal carriage on admission and at discharge.

The center’s institutional review board approved the study proto-
col. Between October 2016 and March 2017, we conducted a pilot
study designed as a nonblinded parallel randomized trial of a patient
hand hygiene intervention versus standard care for a convenience
sample of patients admitted to 4 medical-surgical wards with an
anticipated length of stay of ≥2 days. Patients with dementia, a con-
dition that prevented performance of hand hygiene, known MRSA
colonization, or anticipated length of stay of <2 days were excluded.
Patients were randomized based on a coin toss.
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Table 1
Characteristics of patients in the intervention and control groups

Characteristic Intervention group
(n = 42)

Control group
(n = 40)

P value

Male sex, n (%) 41 (98) 37 (93) .35
Age, y, median 64 63 .65
Long-term care facility resident,
n (%)

7 (17) 8 (20) .78

Medical condition, n (%)
Diabetes 19 (45) 14 (35) .06
Cancer 10 (24) 6 (15) .41
Chronic lung disease 12 (29) 11 (28) 1.0
Surgery in the past 3 mo 13 (31) 8 (20) .32

Colonized on admission, n (%)
MRSA 0 (0) 1 (2) .49
VRE 7 (17) 4 (10) .52
Fluoroquinolone-resistant
gram-negative bacilli

6 (14) 5 (13) 1.0

Candida spp 4 10) 6 (15) .51
Proton pump inhibitor, n (%) 26 (62) 25 (51) 1.0
Antibiotics within 90 d, n (%) 22 (52) 19 (48) .83

MRSA, methicillin-resistant Staphylococcus aureus; VRE, vancomycin-resistant enterococci.
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For patients in the intervention group, education was based on a
Five Moments for Patient Hand Hygiene model.10 All education was
provided by research personnel. In addition to a Five Moments for
Patient Hand Hygiene poster, intervention patients received illustra-
tions showing the effectiveness of alcohol hand sanitizer in removing
MRSA. A bottle of alcohol hand sanitizer provided by research person-
nel was placed at the bedside, and frequent hand hygiene was
encouraged; the bottle of hand sanitizer was in addition to the bottle
of hand sanitizer provided with toiletry items. Patients received re-
education during daily follow-up visits for up to 5 days or until dis-
charge. During each visit, research personnel directly facilitated use
of the alcohol hand sanitizer by applying sanitizer to the patient’s
hands and observing the hand rubbing technique. To assess hand san-
itizer use, alcohol bottles were weighed before distribution and on
the second day of the intervention. Patients with a length of stay
<2 days received the educational intervention but were excluded
from the analysis. Patients randomized to the control group did not
receive education or the extra bottle of hand sanitizer.

For intervention and control patients, perirectal swabs were collected
(BBL CultureSwabs; BD, Cockeysville, MD) on admission and either at day
5 of the hospital stay or on discharge. The swabs were cultured for vanco-
mycin-resistant enterococci (VRE), fluoroquinolone-resistant gram-nega-
tive bacilli, and Candida spp as described previously.4 The microbiologist
processing the cultureswas blinded to study group assignment.

Medical records were reviewed to obtain information on MRSA
surveillance results, medical conditions, medications, devices, mobil-
ity, long-term care facility residence, and length of stay. At 3 months
after discharge, medical records were reviewed to assess for new col-
onization or infection with the pathogens. The primary outcome was
new acquisition of colonization with ≥1 of the pathogens (ie, MRSA,
VRE, fluoroquinolone-resistant gram-negative bacilli, and Candida
spp). The study was powered to detect a medium to large effect size.
Based on preliminary data showing that »33% of new admissions
acquire colonization with ≥1 of the pathogens, a power calculation
indicated that 40 patients per group would provide 75% power to
detect a medium to large effect size of the Cohen h = 0.6. It was antici-
pated that approximately one-third of patients enrolled either would
not be hospitalized for ≥2 days or would not have discharge swabs
collected because they were discharged when coordinators were
Fig 1. Percentage of patients in the control versus intervention groups who acquired colo
admission culture for a pathogen were excluded from the analysis of acquisition for that pat
cation on patient hand hygiene for up to 5 days or until discharge. Nares culture or poly
(MRSA); perirectal swabs were cultured for vancomycin-resistant enterococci (VRE), fluoroq
unavailable. Thus, the goal was to enroll sufficient patients to provide
≥40 participants with discharge swabs in each group. Bivariate analy-
ses were conducted to compare characteristics of groups. The Fisher
exact test was used for categorical data, and the Student paired t test
was used for normally distributed data. Data were analyzed using
SPSS version 10.0 (SPSS, Chicago, IL).

RESULTS

Of 180 patients assessed, 162 (90%) were eligible and agreed to
participate. Of the 162 participants, 79 were randomized to control and
83 to intervention groups; 40 of the 79 controls (51%) and 42 of the
83 intervention patients (51%) had swabs collected at day 5 or on dis-
charge. There were no significant differences in the baseline character-
istics or carriage of the pathogens on admission for the intervention
patients versus control patients who completed the study (Table 1). For
patients in the intervention group, the median weight of hand sanitizer
used after the first day of the intervention was 3.6 g (range, 1.2-17.7 g).
nization with the pathogens during their hospital admission. Patients with a positive
hogen. The control group received standard care; the intervention group received edu-
merase chain reaction was performed for methicillin-resistant Staphylococcus aureus
uinolone (FQ)-resistant gram-negative bacilli (GNB), and Candida spp.
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Figure 1 shows the percentage of patients in each group with neg-
ative admission culture results who acquired colonization with the
pathogens. There were no significant differences in the percentages
of patients acquiring colonization with ≥1 of the pathogens (10.0% [4
of 40] for control vs 9.5%, [4 of 42] for intervention; P = 1.0). In addi-
tion, there were no significant differences in acquisition of the indi-
vidual pathogens (P ≥ .49 for each comparison). None of the patients
in either group developed an infection with MRSA, VRE, fluoroquino-
lone-resistant gram-negative bacilli, or Candida spp during admission
or over the subsequent 3 months.

DISCUSSION

Patient hand hygiene is a commonsense measure that in quasi-
experimental studies has been associated with reduced respiratory
virus infections and reduced colonization or infection with bacte-
rial pathogens, including MRSA, Clostridium difficile, and VRE.7-10

Our small sample size limits the conclusions that can be drawn
from our pilot study. Nonetheless, there was no significant reduc-
tion in or trend toward reduction in new acquisition of the
selected pathogens in the patient hand hygiene group compared
with the standard care control group. Based on hand sanitizer con-
sumption, the educational intervention was effective in promoting
the performance of patient hand hygiene. Our findings suggest
that patient hand hygiene as a single intervention might not have
a substantial impact on acquisition of the target organisms, or may
have only a relatively modest impact. These results have important
implications for the design of randomized trials of patient hand
hygiene interventions.

Our study has some limitations. First, the study was conducted
in a single institution and was not blinded. Second, as noted previ-
ously, the study included only a small number of participants and
was powered to detect only a medium to large effect size. Third,
although the control group did not receive education on hand
hygiene, it is possible that participation in the study may have
resulted in increased hand hygiene among the control patients.
Finally, the risk for acquisition of pathogens from the environment
in the study hospital might be low compared with that in other hos-
pitals owing to an ongoing environmental cleaning intervention
that includes monitoring and feedback to environmental services
personnel.
CONCLUSIONS

In summary, an educational patient handhygiene intervention did not
reduce the acquisition of colonization by selected health care−associated
pathogens in hospitalized patients compared with that in standard care.
Future studies are needed in other settings, with other target pathogens,
and with more intensive hand hygiene interventions. It is also plausible
that patient hand hygiene may be most beneficial when included as 1
component of a bundle of measures to prevent acquisition of pathogens.
Thus, there is a need to evaluate strategies that combine patient hand
hygiene with such interventions as patient bathing and enhanced envi-
ronmental cleaning.
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