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Effectiveness of Routine Patient Bathing
to Decrease the Burden of Spores on
the Skin of Patients with Clostridium
difficile Infection
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For 74 patients with Clostridium difficile infection, the quality and
frequency of bathing was often limited because of such factors as
the presence of devices, decreased mobility, and pain. Routine bathing practices had limited efficacy in decreasing the burden of spores
on skin; however, showers were more effective than bed baths.
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Patients with Clostridium difficile infection (CDI) shed spores
through fecal contamination, resulting in contamination of
their skin, clothing, bedding, and environmental surfaces.1,2
We previously demonstrated that contamination of multiple
skin sites, including the chest, abdomen, arm, and hand, was
common among patients with CDI and could easily be transferred to gloved hands.3 In addition, skin contamination often
persisted after resolution of diarrhea.3,4 These data suggest
that the skin of CDI patients may be an important source of
transmission.
Bathing with chlorhexidine gluconate has been shown to
be effective in reducing the burden of such pathogens as
vancomycin-resistant Enterococcus (VRE) and methicillin-resistant Staphylococcus aureus on skin.5-7 It is not known
whether current hospital bathing practices are effective in
decreasing levels of C. difficile spores on skin. Because antimicrobial soaps do not have activity against spores,8 the effect
of bathing would have to be attributable to the mechanical
effect of washing. In this study, we evaluated the efficacy of
bathing for removal of C. difficile spores from CDI patients’
skin and tested the hypothesis that showers are more effective
than bed baths for removal of spores. In addition, we interviewed CDI patients to determine the frequency and type of
bathing performed and identified factors that might limit
their ability to bathe.

methods
We performed a 5-month prospective cohort study of patients
with newly diagnosed CDI at Cleveland Veterans Affairs Medical Center in Cleveland, Ohio, including inpatients, outpatients, and residents of an associated long-term care facility.
CDI was diagnosed on the basis of the presence of diarrhea
(defined as 3 or more unformed bowel movements during a
24-hour period) and a polymerase chain reaction test positive

for C. difficile toxin B genes (tcdB) by a commercial assay
(BD GeneOhm Cdiff assay). Information regarding patient
characteristics was obtained by means of medical record review. The participants were interviewed using a standardized
questionnaire to determine their bathing practices (ie, frequency and type of bathing, such as shower or bed bath) and
to assess factors that might limit their ability to bathe. Mobility was assessed on the basis of patient interviews and the
Braden Scale (ie, a routine nursing assessment that includes
a mobility score).9 The hospital’s institutional review board
approved the study protocol.
For a subset of patients, we assessed the efficacy of bathing
for removal of C. difficile spores from skin. All patients with
an estimated length of stay of at least 2 days were assessed
for willingness to provide culture samples before and after
bathing. Within 3 days of the diagnosis of CDI, culture samples were obtained by simulating a physical examination of
skin sites, including the abdomen, chest, forearm, hand, and
groin, using a sterile glove premoistened with sterile water.
Each skin site was contacted in 4 separate locations with a
gloved hand that was then imprinted onto a prereduced C.
difficile Brucella agar plate.10 In preliminary studies, we found
that the hand-imprint culture method resulted in a greater
yield of C. difficile colonies than did culture of swab samples
(data not shown). The method used was identical to those
used in previous studies by our group;3,4 however, in this
study the sterile gloves were premoistened with sterile water
prior to contact with the skin. Moistening of the gloves significantly increased the number of spores obtained after patient examinations in comparison with the use of dry gloves,
and the number of nontoxigenic C. difficile spores acquired
on moist gloves after contacting artificially contaminated skin
was equivalent to the number acquired on bare hands (data
not shown). Specimens were obtained immediately before
and 1 hour after the participant bathed.
The plates were transferred to an anaerobic chamber (Coy
Laboratories) and incubated for 48–72 hours. Isolates were
confirmed to be C. difficile on the basis of typical odor and
appearance of colonies and a positive reaction using a C.
difficile latex agglutination assay (Microgen Bioproducts). All
isolates were tested for in vitro toxin production using C.
difficile Tox A/B II (Wampole Laboratories); isolates that did
not produce toxin were excluded from the analysis.
The Cochran Q test, a nonparametric repeated measures
technique for analyzing dichotomous data, was used to compare the proportions of positive hand-imprint culture results
before and after bathing. The Student paired t test was used
to compare the mean number of colonies acquired on hands
before and after bathing. A 2 # 2 repeated measures analysis
of variance was also used to test differences in the number
of colonies before and after bathing for each skin site cultured.
Data were analyzed using SPSS statistical software, version
10.0 (SPSS).
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results
Table 1 shows the characteristics of the 74 study patients with
CDI. The mean age of the patients was 66 years, and 27 (36%)
resided in a long-term care facility at the time of the survey.
Fifty-eight patients (78%) used 1 or more medical devices,
including intravenous catheters and supplemental oxygen.
Thirty-seven patients (50%) had very limited mobility (Braden mobility score, 2), and 2 (3%) were bedbound (Braden
mobility score, 1).
Of the 74 study patients, 36 (49%) bathed daily, 15 (20%)
bathed 2–3 times per week, 19 (26%) bathed weekly or less
often, and 4 (5%) reported bathing only on an as needed
basis (ie, approximately once a month). In comparison with
hospitalized patients, residents of the long-term care facility
were less likely to bathe daily (34 [62%] of 55 vs 2 [11%] of
19; P ! .001). In interviews, long-term care facility residents
cited personal preference as the most common reason for not
bathing daily (11 [58%] of 19 participants), but several residents also noted that they did not shower regularly in part
because of lack of access to showers (ie, the facility has 8
showers for 165 long-term care residents). Hospitalized patients who did not bathe daily (21 [38%] of 55 hospitalized
patients) typically cited multiple reasons, including personal
preference, frequent diagnostic tests and procedures, weakness, and decreased mobility.
Sixty-four (86%) of the 74 CDI patients received bed baths
rather than showering. In interviews, the most common reasons identified for receiving bed baths rather than showering
were decreased mobility (45 [61%]), presence of devices (24
[32%]), pain (13 [18%]), and personal preference (8 [11%]).
Many patients noted that these same factors limited their
ability to bathe effectively.
Of the 74 CDI patients interviewed, 51 (69%) provided
samples for culture so that skin contamination before and
after bathing could be assessed. Fourteen (27%) of the 51
patients were excluded from the analysis, because all skin
cultures of samples obtained before and after bathing had
negative results. Compared with the 37 patients with positive
skin culture results, the 14 patients with negative results were
more likely to routinely bathe by showering (8 [57%] of 14
vs 9 [24%] of 37; P p .045) but not more likely to bathe
daily (7 [50%] of 14 vs 14 [38%] of 37; P p .53). For the
37 CDI patients studied, there was a significant decrease in
the proportion of positive hand culture results after showering
(from 69% to 54% of 61 samples from 14 patients who showered; P p .03) but not after receiving a bed bath (from 54%
to 47% of 99 samples from 23 patients who received bed
baths; P p .18) (Figures 1A and 1B). Similarly, the mean
number of spores acquired on hands decreased significantly
after showers but not after bed baths (Figures 1C and 1D).
For showering, the arm and chest skin sites had a significant
decrease in the mean number of spores, but there was no
significant decrease for the other skin sites. Five of the 14
patients for whom cultures were performed before and after

table 1. Characteristics and Bathing Practices of 74 Hospitalized
Patients with Clostridium difficile Infection (CDI)
Characteristic
Age, years, mean (range)
Male sex
Hospital location
Medical unit
Surgical unit
Intensive care unit
Spinal cord unit
Long-term care unit
Married
Nursing home resident
Mobility very limited
Wound present
Medical device present
Bathing frequency (any type)
Daily
2–3 times per week
Once per week or less
As needed (approximately once per month)
Bathing type
Shower
Bed bath
No. of bowel movements in past 24 hours,
mean (range)
Fecal incontinence
Colostomy
Antimicrobial therapy for CDI
Metronidazole
Vancomycin

Value
66 (31–89)
73 (99)
30
6
9
10
19
16
27
37
22
58

(41)
(8)
(12)
(14)
(26)
(22)
(36)
(50)
(30)
(78)

36
15
19
4

(49)
(20)
(26)
(5)

10 (14)
64 (86)
5 (2–13)
26 (35)
3 (4)
57 (77)
17 (23)

note. Data are no. (%) of patients, unless otherwise specified.

showering stated that they typically bathed by means of bed
baths but did occasionally shower; these participants were
asked to shower to provide additional data on the effectiveness of showering.

discussion
We found that the quality and frequency of bathing by patients with CDI in our institution is limited for a variety of
reasons, including decreased mobility, the presence of devices,
and pain. A majority of CDI patients received bed baths rather
than showers, and only approximately one-half of patients
reported bathing daily. Bed bathing did not significantly reduce the frequency of acquisition of spores on gloved hands
after contact with skin sites, whereas showering was associated
with a significant decrease in both the frequency and the mean
number of spores acquired on hands. These findings suggest
that encouraging CDI patients to shower could be a useful
strategy to reduce the burden of spores on skin.
Our findings are consistent with those of previous studies
that demonstrated that bed baths using nonantimicrobial
soap have limited efficacy in removal of pathogenic bacteria
from skin.5,6 Daily bed baths with chlorhexidine-impregnated

bathing to decrease c. difficile on skin
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figure 1. Proportion of positive hand culture results (A and B) and mean (Ⳳ standard error) number of spores acquired on gloved
hands (C and D) from examination of 37 patients with Clostridium difficile infection before and after bathing by bed bath (n p 23 patients)
or shower (n p 14 patients). Skin sites examined included the groin, chest, abdomen, arm, and hand.

cloths were effective in decreasing levels of chlorhexidinesusceptible pathogens, such as VRE, on skin and in decreasing
the incidence of VRE infection, but use of these cloths had
no effect on the incidence of CDI.5 Hand washing with soap
and water has also been shown to be significantly more effective in decreasing levels of C. difficile spores on hands than
use of antiseptic hand wipes or alcohol-based hand rubs.8,11
It is likely that hand washing and showering are more effective
than use of hand rub or bed bathing because of increased
physical removal of spores with these procedures.
Although showering was more effective than bed bathing,
it is notable that spores were acquired on investigators’ hands
about one-half the time even after patients had showered.
This finding could be attributable in part to lack of thorough
showering; many patients stated that such factors as decreased
mobility, the presence of devices, and pain limited their ability
to bathe effectively. Alternatively, it is possible that unknown
factors keep washing from easily removing C. difficile spores
from skin.11 Edmonds et al12 reported that hand-washing
products removed only about 90% of C. difficile spores from
hands, with equivalent results for several products.
Our study has several limitations. We studied a relatively
small number of patients who were predominantly male and

elderly. Additional studies are needed to assess bathing practices among CDI patients at other institutions. Only a minority of the study participants were in the intensive care
unit, so additional studies are needed to determine optimal
bathing practices to be used in intensive care units. We examined the efficacy of single episodes of bathing by shower
or bed bath. It is possible that multiple bed baths or showers
over a period of days could have a cumulative effect in decreasing the burden of spores on skin.
In summary, the quality and frequency of bathing by CDI
patients was often limited because of such factors as the presence of devices, decreased mobility, and pain. Showering was
more effective than bed bathing in decreasing the acquisition
of spores on investigators’ hands. However, both methods of
bathing had limited efficacy in decreasing the burden of
spores on skin. There is a need to develop more effective
strategies to remove C. difficile spores from skin.

acknowledgments
Financial support. Department of Veterans Affairs.
Potential conflicts of interest. All authors report no conflicts of interest
relevant to this article.

184

infection control and hospital epidemiology

february 2011, vol. 32, no. 2

Affiliations: 1. Geriatric Research Education and Clinical Center, Cleveland Veterans Affairs Medical Center, Cleveland, Ohio; 2. Department of
Medicine, University Hospitals of Cleveland, Cleveland, Ohio; 3. School of
Nursing, Case Western Reserve University, Cleveland, Ohio; 4. Research Service, Cleveland Veterans Affairs Medical Center, Cleveland, Ohio.
Address reprint requests to Curtis J. Donskey, MD, Geriatric Research,
Education and Clinical Center, Louis Stokes Veterans Affairs Medical Center,
10701 East Boulevard, Cleveland, OH 44106 (curtisd123@yahoo.com).
Received June 14, 2010; accepted August 10, 2010; electronically published
January 14, 2011.
䉷 2011 by the Society for Healthcare Epidemiology of America. All rights
reserved. 0899-823X/2011/3202-0013$15.00.

references
1. Kim KH, Fekety R, Batts DH, et al. Isolation of Clostridium
difficile from the environment and contacts of patients with
antibiotic-associated colitis. J Infect Dis 1981;143:42–50.
2. McFarland LV, Mulligan ME, Kwok RY, Stamm WE. Nosocomial
acquisition of Clostridium difficile infection. N Engl J Med 1989;
320:204–210.
3. Bobulsky GS, Al-Nassir WN, Riggs MM, Sethi AK, Donskey CJ.
Clostridium difficile skin contamination in patients with C. difficile–associated disease. Clin Infect Dis 2008;46:447–450.
4. Sethi AK, Al-Nassir WN, Nerandzic MM, Bobulsky GS, Donskey
CJ. Persistence of skin contamination and environmental shedding of Clostridium difficile during and after treatment of C.
difficile infection. Infect Control Hosp Epidemiol 2010;31:21–27.
5. Popovich KJ, Hota B, Hayes R, Weinstein RA, Hayden MK.
Effectiveness of routine patient cleansing with chlorhexidine gluconate for infection prevention in the medical intensive care
unit. Infect Control Hosp Epidemiol 2009;30:959–963.

6. Vernon MO, Hayden MK, Trick WE, Hayes RA, Blom DW,
Weinstein RA; Chicago Antimicrobial Resistance Project. Chlorhexidine gluconate to cleanse patients in a medical intensive
care unit: the effectiveness of source control to reduce the bioburden of vancomycin-resistant enterococci. Arch Intern Med
2006;166:306–312.
7. Climo M, Sepkowitz K, Zuccotti G, et al. The effect of daily
bathing with chlorhexidine on the acquisition of methicillinresistant Staphylococcus aureus, vancomycin-resistant Enterococcus, and healthcare-associated bloodstream infections: results of
a quasi-experimental multicenter trial. Crit Care Med 2009;37:
1858–1865.
8. Oughton MT, Loo VG, Dendukuri N, Fenn S, Libman MD.
Hand hygiene with soap and water is superior to alcohol rub
and antiseptic wipes for removal of Clostridium difficile. Infect
Control Hosp Epidemiol 2009;30:939–944.
9. Bergstrom N, Demuth P, Braden B. A clinical trial of the Braden
Scale for Predicting Pressure Sore Risk. Nurs Clin North Am
1987;22:417–428.
10. Nerandzic M, Donskey C. Effective and reduced-cost modified
selective medium for isolation of Clostridium difficile. J Clin
Microbiol 2009;47:397–400.
11. Jabbar U, Leischner J, Kasper D, et al. Effectiveness of alcoholbased hand rubs for removal of Clostridium difficile spores from
hands. Infect Control Hosp Epidemiol 2010;31:565–570.
12. Edmunds S, Kasper D, Zapka C, et al. Clostridium difficile and
hand hygiene: spore removal effectiveness of handwash products. In: Program and abstracts of the 19th Annual Meeting of
the Society for Healthcare Epidemiology of America. Arlington,
VA: Society for Healthcare Epidemiology of America, 2009. Abstract 42.

