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A BSTRACT
We evaluated Staphylococcus aureus contamination of door and wheelchair handles in a hospital with a care facility. In the
hospital, 11 (27.5%) of 40 door handle sites and 7 (28.0%) of 25 wheelchair handle sites were contaminated. The S. aureus
contamination density (mean ± SD) was 9.8 ± 14.0 colony-forming units (cfu) for door handles and 285.0 ± 731.6 cfu for
wheelchair handles. In the long-term care facility, 18 (51.4%) of 35 door handle sites and 9 (36.0%) of 25 wheelchair handle sites
were contaminated. The S. aureus contamination density was 215.3 ± 657.5 cfu for door handles and 295.7 ± 702.0 cfu for
wheelchair handles. Because S. aureus contamination was frequently observed not only in the hospital but also in the care facility,
we performed an evaluation to determine whether disinfection by wiping with alcohol once daily was effective for maintaining
the cleanliness of door handles. S. aureus contamination was compared between door handles 24 hours after disinfection by
wiping with 80% (v/v) ethanol once daily for 5 consecutive days (disinfection group) and door handles not disinfected for 5 days
following a single disinfection with 80% (v/v) ethanol (nondisinfection group). The S. aureus level did not differ significantly
between the disinfection and nondisinfection groups. Disinfection by wiping with alcohol at 24-hour intervals was not always
effective in maintaining the cleanliness of door handles.
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1. I NTRODUCTION
Environmental contamination has been linked to methicillinresistant Staphylococcus aureus (MRSA) transmission in
hospitals.[1–6] In addition, a previous study showed a decrease in the MRSA detection rate after the improvement of
environmental cleaning/disinfection methods.[7] Therefore,
in terms of MRSA infection, the disinfection of environmental surfaces such as door handles is important.[8–10] However,

the appropriate frequency of disinfecting frequently touched
surfaces has not be adequately evaluated, although there is
a prevailing opinion that MRSA patient rooms should be
disinfected 3 times daily in intensive care units and once
daily on normal wards.[11] Therefore, in a hospital with a
care facility, we quantitatively evaluated methicillin-sensitive
S. aureus (MSSA) and/or MRSA contamination of door and
wheelchair handles and determined whether the disinfection
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of door handles by wiping with alcohol once daily is effective
in maintaining cleanliness.

2. M ATERIALS AND METHODS
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sterile broth. The tube was manually stirred for about
5 s and ultrasonicated (Sine Sonic 100, Ikemoto Rikagaku
Co., Tokyo, Japan) at 36 kHz for 10 min.[12] Two aliquots
(0.5 ml each) of an undiluted sample were plated on one
salt egg yolk agar plate (Nissui Pharmaceutical, Co., Tokyo,
Japan). These plates were incubated for 48 h at 35◦ C,
and colony-forming units (cfu) were then counted. Yellow colonies on the plates with a pearl-ring formation in
the surrounding medium were subjected to Gram staining,
morphological examination, the coagulase test (Staphylo La
Seiken, Denka Seiken Co., Tokyo, Japan), and testing with
an Api Staph (Analytab Products, Plain View, NY, USA) to
determine whether they were S. aureus.

Between October 2010 and March 2011, we investigated
S. aureus contamination of door and wheelchair handles
using the gauze wiping method in Mine City Hospital
(145 beds) and its affiliated long-term care health facility
(70 beds). A total of 40 of door handle sites and 25
wheelchair handle sites in the hospital and 35 door handle
sites and 25 wheelchair handle sites in the care facility were
investigated. The twin handles on a door inside and outside
a room were considered as a single site. For wheelchairs, the
left and right handles were investigated as a single site. In the The methicillin sensitivity of cultured S. aureus was deterinstitutions investigated in this study, no regular disinfection mined using an MRSA screening agar containing 6 µg/ml
and cleaning of door handles or wheelchairs was performed. of oxacillin (Nippon Becton Dickinson Co., Tokyo, Japan).
Subsequently, we determined whether wiping with sterile When 30 or more cfu of S. aureus were detected, 8 colonies
gauze (25 cm × 25 cm, 100% polyester) soaked in 80% (v/v) were randomly selected and their methicillin sensitivity was
ethanol (Kenei Pharmaceutical Co., Ltd., Osaka, Japan) at determined. The MRSA or MSSA count per door and
24-h intervals was effective in preventing S. aureus contami- wheelchair handle was estimated from the ratio of methicillinnation of door handles. A total of 75 door handle sites was resistant to methicillin-sensitive colonies.
investigated. Door handles wiped with alcohol at 24-h intervals for 5 consecutive days (disinfection group) were com- 2.2 Statistical analysis
pared with those not disinfected for 5 consecutive days after Differences between groups were analyzed using the
a single disinfection with alcohol (nondisinfection group). Wilcoxon signed-rank test.
The handles were randomly assigned to the disinfection or
nondisinfection group. No S. aureus was detected on 35 3. R ESULTS
door handle sites immediately after wiping with sterile gauze Table 1 shows S. aureus contamination of door handles in the
hospital and affiliated long-term care facility. In the hospital,
soaked in 80% (v/v) ethanol.
the S. aureus (MSSA and/or MRSA) contamination rate was
2.1 Quantification of MRSA and MSSA on surfaces 27.5%, and the MRSA contamination rate was 17.5%. In
wiped with gauze
the care facility, the S. aureus contamination rate was 51.4%,
The surface of each door and wheelchair handle was wiped and the MRSA contamination rate was 5.7%. The MSSA
using sterile gauze (6 cm × 5 cm; 100% cotton) moist- contamination density per door handle was 3-2,850 cfu,
ened with sterile physiological saline. The gauze used and the MRSA contamination density per door handle was
for wiping was then placed in a tube containing 3 ml of 3-39 cfu.
Table 1. Contamination of door handles by MSSA/MRSA in a hospital with a long-term care facility
Site

Hospital

Long-term
care facility

Contaminant

No. of door handles
contaminated/No. examined (%)

Door handle contamination density (cfu/door handle)
3-9

10-99

100-999

1,000-9,999

MSSA

1/40 (2.5)

1

0

0

0

MRSA

7/40 (17.5)

6

1

0

0

MSSA and MRSA

3/40 (7.5)

2

1

0

0

MSSA and/or MRSA

11/40 (27.5)

9

2

0

0

MSSA

14/35 (40.0)

8

4

1

1

MRSA

2/35 (5.7)

0

2

0

0

MSSA and MRSA

1/35 (2.9)

0

0

1

0

MSSA and/or MRSA

18/35 (51.4)

8

7

2

1

Note. The door handles inside and outside a room were considered as a single site
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Table 2 shows S. aureus contamination of wheelchair handles cility, the respective rates were 36.0% and 0%. The MSSA
in the hospital and affiliated long-term care health facility. contamination density per wheelchair handle was 3-2,160
In the hospital, the S. aureus contamination rate was 28.0%, cfu, and that of MRSA was 3-6 cfu.
and the MRSA contamination rate was 4%. In the care faTable 2. Contamination of wheelchair handles by MSSA/MRSA in a hospital with a long-term care facility
Site

Hospital

Long-term
care facility

Contaminant

No. of wheelchair handles
contaminated/No. examined (%)

Wheelchair handle contamination density (cfu/wheelchair handle)
3-9

10-99

100-999

MSSA

5/25 (20.0)

3

1

0

1

MRSA

1/25 (4.0)

1

0

0

0

MSSA and MRSA

1/25 (4.0)

1

0

0

0

MSSA and/or MRSA

7/25 (28.0)

5

1

0

1

MSSA

8/25 (32.0)

3

1

3

1

MRSA

0/25 (0.0)

0

0

0

0

MSSA and MRSA

1/25 (4.0)

0

1

0

0

MSSA and/or MRSA

9/25 (36.0)

3

2

3

1

1,000-9,999

Note. The left and right wheelchair handles were considered as a single site

Table 3 shows S. aureus contamination of door handles sep- between the two groups (p > .05). The MRSA contaminaarately in the groups disinfected or not disinfected with al- tion density also did not differ significantly between them
cohol once daily in the hospital and affiliated long-term care (p > .05).
facility. The S. aureus contamination density did not differ
Table 3. Contamination of door handles by MSSA/MRSA in the disinfection and nondisinfection groups in a hospital with
a long-term care facility
Contaminant
MSSA
MRSA
MSSA and/or MRSA

Disinfection

No. of contaminated samples/
No. of samples examined (%)

cfu/door handle (mean ± SD) (range)

Once daily*

39/150 (26.0)

69.5 ± 192.1 (3-960)

Nondisinfection**

51/150 (34.0)

87.9 ± 406.7 (3-2,850)

Once daily

20/150 (13.3)

28.2 ± 47.8 (3-210)

Nondisinfection

27/150 (18.0)

28.6 ± 58.2 (3-300)

Once daily

49/150 (32.7)

66.8 ± 188.6 (3-960)

Nondisinfection

64/150 (42.7)

82.2 ± 366.6 (3-2,850)

Note. The door handles inside and outside a room were considered as a single site. *Door handles were disinfected with ethanol once daily for 5 consecutive days and examined
just before next disinfection; **Door handles were disinfected once with ethanol, not disinfected for the subsequent 5 consecutive days, and then examined.

4. D ISCUSSION

colonized residents in long-term care facilities, 25% were
reported to develop MRSA infection.[19] The maintenance
In a hospital with a long-term care facility, we selected door of environmental cleanliness in these facilities is therefore
and wheelchair handles as representative frequently touched important.
surfaces and investigated their S. aureus contamination rates.
S. aureus was frequently detected on door and wheelchair The Centers for Disease Control and Prevention guidelines
handles (27.5%–51.4%) in both the hospital and care facility. state: “Clean and disinfect frequently touched surfaces
These results suggest that S. aureus, which is an indigenous (e.g., door knobs, surfaces in and surrounding toilets in pabacterium in the nasal cavity and a major infectious pathogen, tients’ rooms) on a more frequent schedule compared to
is frequently attached to environmental surfaces not only in that for other surfaces (e.g., horizontal surfaces in waiting
[20]
hospitals but also in long-term care facilities. In addition, rooms).” The disinfection of frequently touched surfaces
MRSA was detected on door handles in both the hospital as often as possible would be desirable. However, in terms
and care facility. These results provide supporting evidence of manpower resources, disinfection more than a few times
that many patients and residents are colonized with MRSA daily is difficult. Therefore, we evaluated S. aureus conin hospitals and long-term care facilities.[13–18] Of MRSA- tamination of door handles in sites disinfected or not disinPublished by Sciedu Press
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fected with alcohol once daily. The S. aureus and MRSA
contamination rates were lower on door handles disinfected
with alcohol once daily, but the S. aureus and MRSA contamination densities did not differ significantly between the
disinfection and nondisinfection groups. Therefore, disinfection with alcohol once daily is inadequate for maintaining
the cleanliness of door handles. This may be because such
surfaces are frequently touched by residents or patients with
S. aureus or MRSA on their hands. Even after the disinfection of frequently touched surfaces, reinfection may occur
soon. Hand hygiene is therefore a basic necessity. However,
environmental disinfection can be performed more readily
and accurately at a lower cost than hand hygiene. In the
future, we intend to evaluate the maintenance of cleanliness
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after wiping frequently touched surfaces with alcohol two or
three times daily.

5. C ONCLUSION
Wiping with alcohol once daily at 24-hour intervals was not
always effective in maintaining the cleanliness of door and
wheelchair handles in a hospital and long-term care facility.
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