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Abstract
The purpose of this systematic review is to critically review and synthesize current evidence and
the methodological quality of non-pharmacologic infection prevention interventions in long-term
care (LTC) facilities for older adults. Two reviewers searched 3 electronic databases for studies
published over the last decade assessing randomized and non-randomized trials designed to reduce
infections in older adults in which primary outcomes were infection rates and/or reductions of risk
factors related to infections. To establish clarity and standardized reporting of findings, the
PRISMA checklist was used. Data extracted included study design, sample size, type and duration
of interventions, outcome measures reported, and findings. Study quality was independently
assessed by two reviewers using a validated quality assessment tool. Twenty-four articles met
inclusion criteria; the majority was randomized control trials (67%), where the primary purpose
was to reduce pneumonia (66%). Thirteen (54%) studies reported statistically significant results in
favor of interventions on at least one of their outcome measures. The methodological clarity of
available evidence was limited, placing them at potential risk of bias. Gaps and inconsistencies
surrounding interventions in LTC are evident. Future interventional studies need to enhance
methodological rigor using clearly defined outcome measures and standardized reporting of
findings.
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INTRODUCTION
Infections in residents of long-term care (LTC) facilities are common, costly, and associated
with significant morbidity and mortality 1. Institutionalized adults over the age of 65 years
account for a disproportionate number of infections in LTC settings2. An estimated 1.6 to
3.8 million infections occur each year in LTC facilities across the nation and lead to
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approximately 388,000 deaths3. Additionally, infections in LTC result in frequent
hospitalizations, accounting for 27 to 63 percent of all resident transfers2,3. Cost estimates
for infections in LTC range from $673 million to $2 billion annually3. Despite such high
mortality and costs associated with infections, a proportion may be preventable3,4.

Elder LTC residents are especially vulnerable to a variety of infections due to immune
dysfunction associated with aging, functional and cognitive limitations and the presence of
multiple co-morbidities that affect the integrity of host resistance5. Common endemic
infections in LTC include urinary tract infections (UTIs) and respiratory tract infections4.
Outbreaks are also frequently reported and the most common are respiratory and enteric
conditions1,4. Older adults in these settings also undergo frequent care transitions which
have implications for the spread of pathogens6,7. Colonization with multiple drug resistant
organisms (MDROs) such as methicillin-resistant Staphylococcus aureus (MRSA) and
vancomycin-resistant enterococci (VRE) in both endemic and epidemic infections is
increasingly prevalent4 which adds to the complexity of prevention and management in this
older population.

While there are published guidelines for infection prevention and control in LTC, effective
prevention and control measures remain largely inadequate4. Most infection prevention
interventions in LTC have predominantly been adapted from those designed for acute care—
a clinical setting much different from LTC. Compared to hospitals, LTC facilities often
provide care for chronic functionally impaired residents for a prolonged period of time with
fewer available resources6,8. Therefore, directly applying hospital-based interventions to
LTC is often unrealistic and may be inefficient given the nature of LTC settings. Identifying
evidence-based interventions specific to LTC is needed to tailor care delivery for this
growing older population. A previous systematic review examining evidence on infection
prevention interventions in LTC have been limited to oral hygiene and have cited a lack of
strong evidence9. Outbreak reports are frequently used to describe infections in this setting;
however, these reports are of limited value for assessing the effectiveness of interventions.
We found no systematic reviews which examined the utilization of planned intervention
studies on infection prevention and control in LTC. In addition, the quality of currently
available evidence is unknown. Such data are important for evaluating and developing future
effective infection prevention and control practices. Hence, the purpose of this systematic
review was to critically review and synthesize current evidence and the methodological
quality of infection prevention interventions in LTC.

METHODS
The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement10 was used as a guide for this systematic review. PRISMA is a 27-item checklist
that ensures a standard method for transparent and complete reporting of systematic reviews
and meta-analyses; it is increasingly being endorsed by and adhered to for publication11.

Search Strategy
Two reviewers systematically searched 3 electronic databases: Medline, PubMed, and
Cochrane Controlled Trials Register. The search terms, “infections”, “long-term care”,
“skilled nursing facilities” and “nursing home” were used in various combinations with
“pneumonia”, “sepsis”, “urinary tract infections”, “blood stream infections”, “bacteremia”,
“Clostridium difficile”, “multiple drug resistant organisms”, and “antibiotic resistant”. In
addition to the primary search, reference lists of review articles were also examined for
relevant citations. Other relevant studies were identified through expert consultation.
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Selection Criteria
Type of Studies—All eligible trials had to meet the following inclusion criteria:
intervention studies published in English from January 2001 through June 2011, conducted
in LTC settings (i.e., nursing homes) with elderly (i.e., population ≥ age 65) in which
primary outcomes were infection rates and reductions of risk factors related to infections.
This 10 year time frame was chosen because we were interested in relatively recent
interventions. Excluded were editorials, commentaries, outbreak studies and interventions in
which outcomes focused only on healthcare workers and systemic pharmacological
interventions (e.g., antibiotics) other than vaccines. Interventions that only evaluated the
efficacy or immunogenicity of vaccines were also excluded. Additionally, we excluded
interventions that were conducted solely in LTC hospitals; however we included studies if
the sample of residents included both nursing homes and LTC units within hospitals. We
considered the intervention to be therapeutic if it provided treatment to reduce the infection
being examined. For instance, an intervention evaluating the effectiveness of providing
professional oral care for preventing pneumonia was categorized under therapy. On the other
hand, an intervention that evaluated the effects of a repeated education program to improve
dental hygiene was categorized as educational.

Two reviewers (MU and MP) assessed study eligibility. First, MU independently screened
abstract titles for which MP reviewed and confirmed eligibility. Differences in eligibility
assessments were resolved by discussion between the entire review team.

Outcome Measures
The primary outcome measures were infection rates and reductions of risk factors related to
infections. For instance, studies evaluating pneumonia incidence rates were considered for
inclusion. Additionally, evaluation of outcomes such as cough reflex sensitivity, a known
risk factor for pneumonia, were included; However, studies that solely evaluated non-
specific outcomes of infections such as overall hospitalization rates, mortality and antibiotic
prescription usage were excluded since these outcomes may not necessarily be a result of
infections. Our primary outcomes were infection rates or risk factors related to infections.
Therefore, we also excluded studies even if they reported mortality as a result of an infection
if they did not examine infection rates or risk factors for getting that infection.

Data Extraction
Data were extracted based on objectives, study design, sample size, type and duration of
interventions, outcome measures reported, and findings. Given the wide range of settings
and services provided in LTC, care variations may exist. To further characterize the context
under which the interventions were conducted, we also abstracted data by country, the
number of interventions employed, the number of facilities included in a given study and
whether or not the residents played a direct participatory role during the interventions.

Assessment of Methodological Quality
The same two reviewers independently assessed the quality of studies using a validated tool
developed by Downs and Black12. This quality assessment tool lists 27 criteria and evaluates
both randomized and non-randomized trials. The tool specifically attempts to measure study
quality across four domains: study reporting, internal validity-bias, internal validity-
confounding and external validity. As done in previously published reviews using the
Downs and Black tool, the original version was slightly modified for this review13. The
modified quality assessment scores were grouped into the following 4 ratings: excellent (26
to 29), good (20 to 25), fair (15 to 19) and poor (less than 15).
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Inter-rater reliability was established using a two-step process comparing independently
scored ratings. Quality scores within 2 points of each other were considered to be in
agreement. First, one study initially assessed to have the greatest score difference was
reviewed to make sure the criteria were being interpreted in the same way. Following
discussion and resolving differences, the reviewers independently re-assessed those with
score differences greater than 3. Upon completion of this process, all studies were rated to
be within 2 points from each other.

RESULTS
Study Selection

The electronic database search yielded 1978 articles. After excluding duplicates, 1920
abstract titles were screened for eligibility. Of these, 1889 articles were excluded based on
title screening and abstract review (see Figure 1). The main reason for excluding studies was
based on the study design: the majority of the studies did not have an interventional
component. Upon hand searching reference lists of recent review articles and consulting a
LTC expert, 3 additional studies were included. This resulted in retrieval of 34 full text
articles as potentially eligible. Upon detailed examination, 8 studies were excluded because
their primary outcomes did not include infection rates or reduction of risk factors and 2
studies were excluded because they were feasibility studies leading up to the larger, more
recent study conducted by the same investigator.

Characteristics of Studies
Selected characteristics of the reviewed studies are presented in Table 1. The majority of the
studies were conducted in the United States (n= 9; 37.5%); the others were conducted in
Japan (n=7; 29.1%), Europe (n= 4; 16.7%), and Canada (n= 4; 16.7%). Overall, the majority
were randomized control trials (n= 16; 67%)14–29, where the primary interest was to reduce
respiratory infections (n=15; 62.5%) and focused on interventions that provided therapy (n=
17; 70.8%) as opposed to being educational.

Of the 15 studies that examined respiratory conditions, pneumonia was the most commonly
reported infection (n=12; 50%), and the most common intervention was oral hygiene. Of the
16 randomized trials, one study 30 was a feasibility study but was included because no
subsequent analysis by the same investigator was available. Eight studies30–37 were quasi-
experimental in nature but varied in terms of design complexity. For instance, Kullberg and
colleagues37 examined an oral hygiene education program using a single site pre-posttest
design, while Ishikawa and colleagues35 examined the impact of professional oral cleaning
across multiple sites using three interventions.

Across the 24 studies, 12 studies (50%) had more than one component to the intervention,
and more than half (n= 15; 62.5%) were conducted at multiple LTC facilities.
Approximately three fourths of the studies required direct resident participation during the
interventions (n= 18; 75%), whereas, a quarter of the studies tested interventions on
healthcare workers, yet still evaluated resident infection outcomes (e.g., hand hygiene
studies).

Most studies (n= 21; 87.5%) compared two study groups: an intervention group receiving an
infection prevention or risk factor reduction treatment, and a control group receiving usual
or no care. Examples of exceptions were those in which 3 dental brand cleansers were
compared 17 or two solutions to irrigate urinary drainage bags were compared with water as
the control 15.
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The frequency of interventions varied across all and within similar intervention studies
ranging from weekly to as long as 1 year. Additionally, the duration of the follow-up
measurements varied from 4 days to longer than a year. Furthermore, differences were found
in the content level of similar interventions. For instance, two quasi-experimental
studies31,32 evaluating the impact of alcohol based hand sanitizers on nosocomial infection
rates provided hand sanitizers to healthcare workers in one facility. While Mody and
colleagues32 conducted a multimodal intervention (i.e., baseline questionnaires, 3 week
basic hand hygiene education for both groups, and 12 week education period for
intervention group), Fendler and colleagues31 provided hand sanitizers and instructed staff
on usage at the time of distribution.

Participants
Sample sizes varied and ranged from 20 to 1,006 residents; four studies had sample sizes
less than 50. For those studies that did not require direct resident participation during the
interventions, sample size was often not reported; instead, for example, investigators
reported 16 nursing home units as their sample population.

Outcomes
Thirteen (54%) of 24 studies reported statistically significant results in favor of interventions
on at least one of their outcome measures. Of the 9 studies reporting infection rates,
respiratory infection rates were explicitly mentioned in 5 studies18,20,21,28,31. All other
studies measured one or more infection risk-related outcomes: 8 studies measured oral
bacteria (e.g., number of colony forming units, plaque scores, presence of Candida albicans);
one study measured bacteriuria; one study measured vaccination rates; 4 studies evaluated
acquisition and or eradication of multiple drug resistant organisms; 5 remaining studies
measured outcomes such as cough reflex sensitivity and nosocomial infection rates without
further specification.

In general, there was no standardized definition used to examine infection rates. While many
studies defined an outcome measure, they varied in terms of how infections were confirmed
—using clinical judgment, radiographs, other laboratory tests or all three. Three studies
explicitly31,32 or indirectly24 mentioned using nosocomial infection definitions derived from
the McGeer criteria38, a guideline used for defining infections in LTC. One study 19

reported to monitor S. aureus infections based on the Centers for Disease Control and
Prevention definitions, whereas another study reported to have developed their own clinical
definitions of pneumonia and incorporated some of the McGeer criteria21.

Methodological Quality of Studies
The methodological quality of the available evidence varied, and none of the included
studies fulfilled all Downs and Black criteria, with quality scores ranging from 11 to 27 out
of 29 possible points (mean: 18.8). The largest proportion of studies (n= 9; 37.5%) were
rated as ‘fair’ quality. Alternatively, 7 studies were rated good and only 3 studies had
excellent quality. Five studies received a score of 15 or less indicating poor quality. A
frequently observed weakness was a lack of power analysis. In 10 of the 16 randomized
studies, the randomization method and allocation concealment measures were not
adequately described.

DISCUSSION
The interventions audited for this review varied considerably in terms of their content,
intensity, and duration. Definitions used for infections had substantial variability, making
between-study comparisons difficult. Particularly problematic was the lack of clarity in
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definitions of outcome measures; some studies used clinical assessments alone whereas
others included laboratory indicators. Despite the wide gaps, some critical insights and
meaningful patterns have emerged from among these recent interventions.

First, the majority of interventions were randomized control trials. This was surprising given
the nature of LTC settings. Since the residents live within the same facility, it is often not
feasible to blind the residents or healthcare workers caring for the residents. In many of the
studies reviewed, proper allocation concealment was absent, leading to lower overall quality
ratings and potential risks of bias. If future interventions are to be implemented under
current LTC structures (i.e., residential setting, socializing between residents) adequate
study methods to blind the researchers, data analysts and statisticians should still be done;
additionally, studies could utilize cluster randomized trial designs which can reduce some of
the risks of bias within studies.

Second, despite the high prevalence reported in LTC, few interventions specifically targeted
UTIs. Of the reviewed studies, only one study 15 carried out an intervention to reduce
bacterial counts in urinary drainage bags and two studies 24,31 reported UTI rates in
aggregate as part of the larger evaluation of nosocomial infection rates. The frequency of
therapeutic interventions focusing on oral hygiene is not surprising given the known
prevalence of pneumonia in LTC. However, more studies need to evaluate interventions
aimed at other types of infections on the rise such as multi-drug resistant organisms.

Finally, only one study 22 explicitly addressed the costs of conducting the intervention. With
the increasing cost of healthcare being a focal policy issue, there is serious need to pair
current effectiveness data with economic evaluations. Cost-effectiveness analysis
complements clinical evidence evaluation and is increasingly used to guide institutional and
public policy decisions 39. Few economic analyses of infection prevention strategies have
been conducted in LTC22. More economic evidence is needed to guide future decisions in
LTC that are tailored for this population.

Limitations
This review has several limitations. Only English-language articles published in peer-
reviewed journals after 2001 were included. Limiting our search to publications after 2001,
however, is justified given the dramatic changes in infection prevention and control over the
past decade7. By including only published papers, we realize that publication bias may exist.
However, given that many of the studies reported non-significant findings, we do not think
this is likely. Attempts were made to be comprehensive in the search strategy; however,
because our selection criteria had a narrow focus, this may have resulted in exclusion of
some effective interventions. For instance, we realize that many intervention studies in LTC
have focused on healthcare workers and their rates of vaccinations and hand-hygiene
compliance. Additionally, it is important to note that older adults can reside in LTC settings
other than nursing homes. For instance, we excluded other extended care settings such as
psychiatric institutions where the residents are typically much younger than nursing home
residents4. Furthermore, the exclusion of outbreak reports may have led to missing
interventions developed during these types of events.

Implications for Practice and Future Research
Gaps and inconsistencies surrounding infection prevention interventions in LTC are evident.
In general, the quality of evidence surrounding these interventions is weak. Valid data
regarding infection rates and risk reduction strategies are essential for guiding surveillance
and practice decisions. Perhaps most relevant, such data are vital to inform nursing home
administrators and policymakers that infection prevention strategies are as important in LTC
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as in hospitals for improving patient safety and quality of care. Infections in LTC,
particularly those associated with multi-drug resistant organisms, are of major importance to
the entire healthcare system because of the frequent transition of patients between the LTC
and acute care settings.

To promote clarity in reporting of infection prevention interventions, future researchers and
clinicians conducting such interventions should follow standardized protocols. One way of
ensuring adequate reporting is to use existing publication guidelines endorsed by major
biomedical journals such as the consolidated standards of reporting trials (CONSORT http://
www.consort-statement.org/) for randomized control trials and the transparent reporting of
evaluations with nonrandomized designs (TREND http://www.cdc.gov/trendstatement).
Both guidelines, CONSORT, originally published in 2001 and most recently updated in
2010 and TREND, published in 2004 were developed to improve clarity and consistency of
reporting research. In a review by Larson and Cortazal11 the extent to which these
guidelines have been adopted for use in peer-reviewed publications varied. In their analysis,
they found 565 PubMed citations using CONSORT, while only 5 studies were retrieved
using TREND. Considering the frequency in which non-randomized studies are used in
infection prevention and control studies, the relatively low uptake of TREND for reporting
non-randomized interventions is concerning. Additionally, other researchers have cited the
need to use a more standard nomenclature to describe non-randomized interventions by
uniformly referring to pre-post intervention studies as quasi-experimental to avoid
confusion40. In our analysis, of the 24 studies published after 2001, only one randomized
trial27 reported using the CONSORT statement or other similar publication guidelines.

On the basis of our review, we recommend the adoption of existing publication guidelines to
assist in establishing clarity and consistency across future interventional studies. Adoption
of these guidelines should be embraced by journal authors and editors as a part of standard
practice for reporting research. We refer readers to the Resource Center on Enhancing the
QUAlity and Transparency Of health Research (EQUATOR http://www.equator-
network.org/resource-centre/library-of-health-research-reporting/) Network for a complete
list of currently available reporting guidelines as it expands on CONSORT, TREND,
PRISMA and other reporting guidelines for various types of research designs.

CONCLUSION
Infection prevention in LTC facilities is an increasingly important area of research and yet
significant gaps exist in the quality of interventions currently reported. Future researchers
and practitioners in LTC need to establish a comprehensive understanding of accurate and
consistent measures for enhancing methodological clarity using clearly defined outcome
measures and standardized reporting of findings. With increased attention surrounding
potentially avoidable infections, more high quality interventions will need to be tested to
solve the complicated problems of infection prevention and control in LTC.
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Figure 1.
Flow Diagram

Uchida et al. Page 10

J Am Geriatr Soc. Author manuscript; available in PMC 2014 April 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Uchida et al. Page 11

Ta
bl

e 
1

Se
le

ct
 S

tu
dy

 C
ha

ra
ct

er
is

tic
s 

an
d 

Q
ua

lit
y 

of
 I

nc
lu

de
d 

St
ud

ie
s

So
ur

ce
In

fe
ct

io
n 

T
yp

e
O

bj
ec

ti
ve

St
ud

y 
D

es
ig

n
Sa

m
pl

ea
T

yp
e 

of
 I

nt
er

ve
nt

io
n

In
te

rv
en

ti
on

O
ut

co
m

e 
M

ea
su

re
sb

R
es

ul
ts

St
at

is
ti

ca
lly

 S
ig

ni
fi

ca
nt

c
M

ea
n 

Q
ua

lit
y 

Sc
or

ed

B
an

ti
ng

 e
t 

al
.14

20
01

R
es

pi
ra

to
ry

T
o 

de
te

rm
in

e
ef

fe
ct

iv
en

es
s 

of
m

ic
ro

w
av

e 
en

er
gy

to
 d

is
in

fe
ct

 d
en

tu
re

s
co

m
pa

re
d 

w
ith

co
nv

en
tio

na
l

so
ak

in
g

R
C

T
,

in
te

rv
en

tio
n

du
ra

tio
n 

14
da

ys
, 3

 m
on

th
s

fo
llo

w
 u

p

34
 r

es
id

en
ts

,
m

ea
n 

ag
e 

81
w

ith
 u

pp
er

de
nt

ur
es

 f
ro

m
3 

in
st

itu
tio

ns

T
he

ra
py

B
ot

h 
gr

ou
ps

re
ce

iv
ed

 to
pi

ca
l

an
tif

un
ga

l f
or

 1
4

da
ys

, a
ll 

de
nt

ur
es

sc
ru

bb
ed

 w
ith

an
tim

ic
ro

bi
al

so
ap

 o
n 

da
ys

 1
, 5

,
an

d 
10

;
In

te
rv

en
tio

n
gr

ou
p 

de
nt

ur
es

m
ic

ro
w

av
ed

;
co

nt
ro

l d
en

tu
re

s
so

ak
ed

 in
co

nv
en

tio
na

l
so

lu
tio

n

C
. a

lb
ic

an
s,

st
ap

hy
lo

co
cc

us
 s

pe
ci

es
M

ic
ro

w
av

e 
tr

ea
tm

en
t i

s
m

or
e 

ef
fe

ct
iv

e 
th

an
co

nv
en

tio
na

l s
oa

k
tr

ea
tm

en
t f

or
er

ad
ic

at
in

g 
C

. a
lb

ic
an

s
on

 d
en

tu
re

s

(+
)

16

W
as

hi
ng

to
n15

20
01

U
ri

na
ry

T
o 

de
te

rm
in

e
ef

fe
ct

s 
of

 1
 ti

m
e

in
st

ill
at

io
n 

of
 3

%
hy

dr
og

en
 p

er
ox

id
e

ve
rs

us
 d

is
til

le
d

vi
ne

ga
r 

in
 d

ra
in

ag
e

ba
gs

 to
 r

ed
uc

e
ba

ct
er

iu
ri

a

R
C

T
, o

ne
 ti

m
e

in
st

ill
at

io
n,

 b
ag

s
sa

m
pl

ed
 a

t 2
4-

ho
ur

 in
te

rv
al

s
ov

er
 4

 d
ay

s

20
 r

es
id

en
ts

,
m

ea
n 

ag
e 

69
.9

fr
om

 5
 s

ki
lle

d
ca

re
 f

ac
ili

tie
s

T
he

ra
py

In
st

ill
at

io
n 

of
ur

in
ar

y 
dr

ai
na

ge
ba

gs
 w

ith
 5

0m
l o

f
hy

dr
og

en
pe

ro
xi

de
 o

r 
50

 m
l

of
 d

is
til

le
d

vi
ne

ga
r;

 c
on

tr
ol

gr
ou

p 
ba

gs
in

st
ill

ed
 w

ith
w

at
er

B
ac

te
ri

ur
ia

U
ri

ne
 c

ul
tu

re
s 

ob
ta

in
ed

at
 o

nl
y 

th
e 

48
-h

ou
r

in
te

rv
al

 s
ho

w
ed

re
du

ct
io

n 
in

 b
ac

te
ri

ur
ia

fo
r 

ba
gs

 ir
ri

ga
te

d 
w

ith
vi

ne
ga

r

(+
/−

)
14

.5

A
da

ch
i e

t 
al

.16

20
02

R
es

pi
ra

to
ry

T
o 

ev
al

ua
te

ef
fe

ct
iv

en
es

s 
of

pr
of

es
si

on
al

 o
ra

l
ca

re
 o

n 
or

al
m

ic
ro

or
ga

ni
sm

s
re

la
te

d 
to

pn
eu

m
on

ia

R
C

T
, 2

4 
m

on
th

s
14

1 
re

si
de

nt
s,

m
ea

n 
ag

e 
84

fr
om

 2
 N

H
s

T
he

ra
py

Pr
of

es
si

on
al

 o
ra

l
ca

re
 w

ee
kl

y 
by

de
nt

al
 h

yg
ie

ni
st

s;
co

nt
ro

l r
ec

ei
ve

d
us

ua
l c

ar
e

C
. a

lb
ic

an
s,

st
ap

hy
lo

co
cc

us
 s

pe
ci

es
Pr

of
es

si
on

al
 o

ra
l c

ar
e

by
 d

en
ta

l h
yg

ie
ni

st
s

re
du

ce
d

m
ic

ro
or

ga
ni

sm
s 

re
la

te
d

to
 p

ne
um

on
ia

(+
/−

)
13

F
en

dl
er

 e
t 

al
.31

20
02

N
os

oc
om

ia
l I

nf
ec

tio
ns

T
o 

as
se

ss
 im

pa
ct

 o
f

al
co

ho
l h

an
d

sa
ni

tiz
er

 u
se

 o
n

no
so

co
m

ia
l

in
fe

ct
io

n 
ra

te
s

Q
ua

si
-

ex
pe

ri
m

en
ta

l 3
4

m
on

th
 s

tu
dy

pe
ri

od

A
 3

-s
to

ry
 N

H
E

du
ca

tio
na

l, 
H

an
d 

hy
gi

en
e

H
an

d 
sa

ni
tiz

er
pr

ov
id

ed
 to

 2
nd

an
d 

3rd
 f

lo
or

s 
of

fa
ci

lit
y;

re
m

ai
nd

er
 o

f
fa

ci
lit

y 
se

rv
ed

 a
s

co
nt

ro
l a

nd
re

ce
iv

ed
 n

o 
ha

nd
sa

ni
tiz

er

N
os

oc
om

ia
l i

nf
ec

tio
n

ra
te

s:
 r

es
pi

ra
to

ry
/u

ri
na

ry
R

ed
uc

tio
n 

in
no

so
co

m
ia

l i
nf

ec
tio

n
ra

te
s 

se
en

 in
 h

an
d

sa
ni

tiz
er

 g
ro

up

(+
)

12
.5

G
or

ni
ts

ky
 e

t 
al

.17

20
02

R
es

pi
ra

to
ry

T
o 

as
se

ss
ef

fe
ct

iv
en

es
s 

of
 3

de
nt

ur
e 

cl
ea

ne
rs

 in
re

du
ci

ng

R
C

T
, t

ot
al

 s
tu

dy
pe

ri
od

 3
5 

da
ys

37
 r

es
id

en
ts

,
m

ea
n 

ag
e 

84
w

ith
 c

om
pl

et
e

up
pe

r

T
he

ra
py

3 
co

m
m

er
ci

al
de

nt
al

 c
le

an
se

rs
us

ed
 a

cc
or

di
ng

 to
m

an
uf

ac
tu

re
r’

s
in

st
ru

ct
io

ns
;

C
ou

nt
 o

f 
co

lo
ny

-f
or

m
in

g
un

its
 (

C
FU

) 
of

 o
ra

l
C

an
di

da
 a

nd
 S

tr
ep

to
co

cc
us

m
ut

an
s,

 p
la

qu
e 

sc
or

es

R
ed

uc
tio

n 
in

 C
FU

 o
f

C
an

di
da

 a
nd

St
re

pt
oc

oc
cu

s 
m

ut
an

s,
re

du
ct

io
n 

in
 le

ve
l o

f
pl

aq
ue

 s
co

re
s 

in

(+
)

23

J Am Geriatr Soc. Author manuscript; available in PMC 2014 April 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Uchida et al. Page 12

So
ur

ce
In

fe
ct

io
n 

T
yp

e
O

bj
ec

ti
ve

St
ud

y 
D

es
ig

n
Sa

m
pl

ea
T

yp
e 

of
 I

nt
er

ve
nt

io
n

In
te

rv
en

ti
on

O
ut

co
m

e 
M

ea
su

re
sb

R
es

ul
ts

St
at

is
ti

ca
lly

 S
ig

ni
fi

ca
nt

c
M

ea
n 

Q
ua

lit
y 

Sc
or

ed

m
ic

ro
or

ga
ni

sm
s 

on
de

nt
ur

es
de

nt
ur

es
 f

ro
m

2 
in

st
itu

tio
ns

w
at

er
 s

er
ve

d 
as

co
nt

ro
l

in
te

rv
en

tio
n 

gr
ou

p
co

m
pa

re
d 

to
 c

on
tr

ol

Y
on

ey
am

a 
et

 a
l.18

20
02

R
es

pi
ra

to
ry

T
o 

as
se

ss
 w

he
th

er
or

al
 c

ar
e 

re
du

ce
s

pn
eu

m
on

ia

R
C

T
, f

ol
lo

w
 u

p
2 

ye
ar

s
41

7 
re

si
de

nt
s,

m
ea

n 
ag

e 
82

ye
ar

s 
fr

om
 1

1
N

H
s

T
he

ra
py

E
nf

or
ce

d 
or

al
hy

gi
en

e 
m

ea
su

re
s

an
d 

or
al

 c
le

an
in

g
by

 d
en

ta
l

hy
gi

en
is

ts
 o

nc
e 

a
w

ee
k;

 c
on

tr
ol

gr
ou

p 
re

ce
iv

ed
us

ua
l c

ar
e

Pn
eu

m
on

ia
 r

at
es

In
ci

de
nc

e 
of

pn
eu

m
on

ia
 w

as
 lo

w
er

in
 in

te
rv

en
tio

n 
gr

ou
p

(+
)

20
.5

M
od

y 
et

 a
l.32

20
03

N
os

oc
om

ia
l I

nf
ec

tio
ns

T
o 

ex
am

in
e 

im
pa

ct
of

 a
lc

oh
ol

 b
as

ed
ha

nd
 r

ub
 o

n
in

fe
ct

io
n 

ra
te

s

Q
ua

si
-

ex
pe

ri
m

en
ta

l 1
1

m
on

th
ob

se
rv

at
io

n
pe

ri
od

 f
ol

lo
w

in
g

in
tr

od
uc

tio
n 

of
ha

nd
 r

ub

2 
N

H
 u

ni
ts

E
du

ca
tio

na
l, 

H
an

d 
hy

gi
en

e
E

du
ca

tio
na

l
ca

m
pa

ig
n 

to
in

tr
od

uc
e 

al
co

ho
l

ba
se

d 
ha

nd
 r

ub
s

N
os

oc
om

ia
l i

nf
ec

tio
n 

ra
te

s
N

o 
di

ff
er

en
ce

 in
no

so
co

m
ia

l i
nf

ec
tio

n
ra

te
s 

af
te

r 
in

tr
od

uc
tio

n
of

 a
lc

oh
ol

 b
as

ed
 h

an
d

ru
bs

(−
)

15

M
od

y 
et

 a
l.19

20
03

M
ul

tip
le

 D
ru

g
R

es
is

ta
nt

 O
rg

an
is

m
s

T
o 

de
te

rm
in

e
ef

fi
ca

cy
 o

f
in

tr
an

as
al

 o
in

tm
en

t
vs

. p
la

ce
bo

 in
re

du
ci

ng
 S

. a
ur

eu
s

co
lo

ni
za

tio
n

R
C

T
, 6

 m
on

th
s

fo
llo

w
 u

p
12

7 
pe

rs
is

te
nt

ca
rr

ie
rs

 o
f 

S.
au

re
us

, m
ea

n
ag

e 
76

.2
, f

ro
m

2 
lo

ng
-t

er
m

ca
re

 f
ac

ili
tie

s

T
he

ra
py

M
up

ir
oc

in
th

er
ap

y 
or

pl
ac

eb
o

ad
m

in
is

te
re

d
tw

ic
e 

da
ily

 f
or

 1
4

da
ys

 to
 n

ar
es

 a
nd

/
or

 w
ou

nd
su

rf
ac

es

S.
 a

ur
eu

s 
co

lo
ni

za
tio

n,
re

du
ct

io
n 

in
 S

. a
ur

eu
s

in
fe

ct
io

ns
 in

 r
es

id
en

ts
tr

ea
te

d 
w

ith
 M

up
ir

oc
in

M
up

ir
oc

in
 s

ig
ni

fi
ca

nt
ly

er
ad

ic
at

ed
 c

ol
on

iz
at

io
n

in
 9

3%
 o

f 
in

te
rv

en
tio

n
gr

ou
p 

w
hi

le
 8

5%
 o

f
pl

ac
eb

o 
gr

ou
p

re
m

ai
ne

d 
co

lo
ni

ze
d

(+
)

22
.5

M
cE

lh
an

ey
 e

t 
al

.20

20
04

R
es

pi
ra

to
ry

T
o 

co
m

pa
re

 g
in

se
ng

w
ith

 p
la

ce
bo

 in
re

du
ci

ng
 a

cu
te

re
sp

ir
at

or
y 

ill
ne

ss
(A

R
I)

R
C

T
, 2

in
fl

ue
nz

a
se

as
on

s,
 1

2
w

ee
ks

 o
f

su
pp

le
m

en
t

19
8 

re
si

de
nt

s,
m

ea
n 

ag
e 

83
fr

om
 N

H
s,

as
si

st
ed

 li
vi

ng

T
he

ra
py

O
ra

l, 
tw

ic
e 

da
ily

gi
ns

en
g 

C
V

T
-

E
00

2 
20

0 
m

g 
fo

r
12

 w
ee

ks
 o

r
pl

ac
eb

o

A
cu

te
 r

es
pi

ra
to

ry
 il

ln
es

s
ra

te
s

In
ci

de
nc

e 
of

 la
b-

co
nf

ir
m

ed
 in

fl
ue

nz
a

an
d 

la
b-

co
nf

ir
m

ed
 A

R
I

du
e 

to
 in

fl
ue

nz
a 

an
d

R
SV

 h
ig

he
r 

in
 p

la
ce

bo
;

89
%

 lo
w

er
 r

el
at

iv
e 

ri
sk

of
 A

R
I 

in
 th

e
in

te
rv

en
tio

n 
gr

ou
p

co
m

pa
re

d 
to

 p
la

ce
bo

(+
)

23

M
ey

da
ni

 e
t 

al
.21

20
04

R
es

pi
ra

to
ry

T
o 

de
te

rm
in

e 
th

e
ef

fe
ct

 o
f 

V
ita

m
in

 E
su

pp
le

m
en

ts
 o

n
re

sp
ir

at
or

y
in

fe
ct

io
ns

R
C

T
, 1

 y
ea

r
in

te
rv

en
tio

n
pe

ri
od

61
7 

re
si

de
nt

s,
m

ea
n 

ag
e 

84
,

fr
om

 3
3 

lo
ng

-
te

rm
 c

ar
e

fa
ci

lit
ie

s

T
he

ra
py

D
ai

ly
ad

m
in

is
tr

at
io

n 
of

V
ita

m
in

 E
(2

00
IU

) 
or

 p
la

ce
bo

(c
on

ta
in

in
g 

on
ly

4 
IU

 o
f 

V
ita

m
in

E
) 

fo
r 

on
e 

ye
ar

In
ci

de
nc

e 
of

 r
es

pi
ra

to
ry

in
fe

ct
io

ns
Su

pp
le

m
en

ta
tio

n 
w

ith
V

ita
m

in
 E

 r
es

ul
te

d 
in

lo
w

er
 r

es
pi

ra
to

ry
in

fe
ct

io
n 

ra
te

s,
 b

ut
 d

id
no

t d
if

fe
r 

si
gn

if
ic

an
tly

(−
)

26

T
ri

ck
 e

t 
al

.22

20
04

M
ul

tip
le

 D
ru

g
R

es
is

ta
nt

 O
rg

an
is

m
s

T
o 

co
m

pa
re

ac
qu

is
iti

on
 o

f
an

tim
ic

ro
bi

al
re

si
st

an
t o

rg
an

is
m

s
on

 u
ni

ts
 w

ith
di

ff
er

en
t c

on
ta

ct
is

ol
at

io
n 

pr
ec

au
tio

n
m

ea
su

re
s

R
C

T
, 6

 m
on

th
st

ud
y 

pe
ri

od
28

3 
sk

ill
ed

un
it 

re
si

de
nt

s,
m

ed
ia

n 
ag

e
ra

ng
e 

55
–5

9
at

 a
 s

in
gl

e
fa

ci
lit

y

R
es

ou
rc

e 
C

om
pa

ri
so

n
H

ea
lth

ca
re

w
or

ke
rs

 a
ss

ig
ne

d
to

 e
ith

er
 th

e
co

nt
ac

t i
so

la
tio

n
gr

ou
p 

or
 r

ou
tin

e
gl

ov
e 

us
e 

gr
ou

p
w

ith
ou

t c
on

ta
ct

is
ol

at
io

n

A
cq

ui
si

tio
n 

ra
te

 o
f

m
ul

tip
le

 d
ru

g 
re

si
st

an
t

or
ga

ni
sm

s

N
o 

di
ff

er
en

ce
 in

ac
qu

is
iti

on
 o

f 
V

R
E

/
M

R
SA

 w
ith

 g
lo

ve
 u

se
w

ith
ou

t c
on

ta
ct

is
ol

at
io

n 
co

m
pa

re
d 

to
co

nt
ac

t i
so

la
tio

n 
gr

ou
p

(−
)

16

J Am Geriatr Soc. Author manuscript; available in PMC 2014 April 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Uchida et al. Page 13

So
ur

ce
In

fe
ct

io
n 

T
yp

e
O

bj
ec

ti
ve

St
ud

y 
D

es
ig

n
Sa

m
pl

ea
T

yp
e 

of
 I

nt
er

ve
nt

io
n

In
te

rv
en

ti
on

O
ut

co
m

e 
M

ea
su

re
sb

R
es

ul
ts

St
at

is
ti

ca
lly

 S
ig

ni
fi

ca
nt

c
M

ea
n 

Q
ua

lit
y 

Sc
or

ed

W
at

an
do

 e
t 

al
.23

20
04

R
es

pi
ra

to
ry

T
o 

ex
pl

or
e 

ef
fe

ct
s

of
 in

te
ns

iv
e 

or
al

ca
re

 o
n 

im
pa

ir
ed

co
ug

h 
re

fl
ex

se
ns

iti
vi

ty

R
C

T
,

in
te

rv
en

tio
n

du
ra

tio
n 

30
 d

ay
s

60
 r

es
id

en
ts

,
m

ea
n 

ag
e

ra
ng

e 
85

 to
87

.2
 f

ro
m

 a
si

ng
le

 N
H

T
he

ra
py

In
te

ns
iv

e 
or

al
ca

re
 g

ro
up

re
ce

iv
ed

 c
le

an
in

g
by

 c
ar

eg
iv

er
s

da
ily

 f
or

 5
m

in
ut

es
 a

ft
er

ev
er

y 
m

ea
l f

or
 1

m
on

th
; c

ar
e

au
gm

en
te

d 
by

de
nt

al
 h

yg
ie

ni
st

s
on

ce
 a

 w
ee

k;
co

nt
ro

l g
ro

up
re

ce
iv

ed
 u

su
al

ca
re

C
ou

gh
 r

ef
le

x 
se

ns
iti

vi
ty

C
ou

gh
 r

ef
le

x 
se

ns
iti

vi
ty

at
 3

0 
da

ys
 im

pr
ov

ed
 in

in
te

rv
en

tio
n 

gr
ou

p;
co

ug
h 

re
fl

ex
se

ns
iti

vi
tie

s 
hi

gh
er

 in
th

e 
in

te
rv

en
tio

n 
gr

ou
p

co
m

pa
re

d 
to

 c
on

tr
ol

gr
ou

p

(+
)

20

T
ha

i e
t 

al
.33

20
05

M
ul

tip
le

 D
ru

g
R

es
is

ta
nt

 O
rg

an
is

m
s

T
o 

ev
al

ua
te

 a
bi

lit
y

of
 U

ltr
av

io
le

t l
ig

ht
C

 (
U

V
C

) 
to

 r
ed

uc
e

am
ou

nt
 o

f 
ba

ct
er

ia
in

 c
hr

on
ic

al
ly

in
fe

ct
ed

 u
lc

er
s

Q
ua

si
-

ex
pe

ri
m

en
ta

l
pr

e-
po

st
, n

o
fo

llo
w

 u
p

22
 r

es
id

en
ts

,
m

ea
n 

ag
e

71
.8

, r
ec

ru
ite

d
fr

om
 w

ou
nd

cl
in

ic
s,

re
si

de
nt

ia
l

an
d 

in
pa

tie
nt

ca
re

 f
lo

or
s

an
d 

ar
ea

 N
H

s

T
he

ra
py

Si
ng

le
 1

80
se

co
nd

 tr
ea

tm
en

t
us

in
g 

U
V

C
 la

m
p

pl
ac

ed
 1

 in
ch

fr
om

 w
ou

nd
 b

ed
,

no
 c

om
pa

ri
so

n
gr

ou
p

B
ac

te
ri

a 
co

un
t i

n 
w

ou
nd

(M
R

SA
, S

. a
ur

eu
s,

 a
nd

co
m

bi
na

tio
ns

 o
f 

ot
he

r
ty

pe
s 

of
 b

ac
te

ri
a)

R
ed

uc
tio

n 
in

 a
m

ou
nt

 o
f

ba
ct

er
ia

 s
ee

n 
in

re
si

de
nt

s 
af

te
r 

si
ng

le
U

V
C

 tr
ea

tm
en

t

(+
)

15
.5

Y
am

ad
a 

et
 a

l.34

20
06

R
es

pi
ra

to
ry

T
o 

ev
al

ua
te

 e
ff

ec
ts

of
 g

ar
gl

in
g 

te
a

ca
te

ch
in

 o
n

pr
ev

en
tio

n 
of

in
fl

ue
nz

a 
in

fe
ct

io
n

Q
ua

si
-

ex
pe

ri
m

en
ta

l;
st

ud
y 

du
ra

tio
n 

3
m

on
th

s

12
4 

re
si

de
nt

s,
m

ea
n 

ag
e 

83
fr

om
 a

 s
in

gl
e

N
H

T
he

ra
py

G
ar

gl
ed

 w
ith

 te
a

ca
te

ch
in

 e
xt

ra
ct

 3
tim

es
 d

ai
ly

 f
or

 3
m

on
th

s;
 c

on
tr

ol
gr

ou
p 

ga
rg

le
d

w
ith

ou
t t

ea
ca

te
ch

in

In
fl

ue
nz

a 
in

fe
ct

io
n 

ra
te

s
In

ci
de

nc
e 

of
 in

fl
ue

nz
a

w
as

 lo
w

er
 in

 g
ro

up
 th

at
ga

rg
le

d 
w

ith
 c

at
ec

hi
n

co
m

pa
re

d 
to

 c
on

tr
ol

gr
ou

p

(+
)

17

L
iu

 e
t 

al
.24

20
07

N
os

oc
om

ia
l I

nf
ec

tio
ns

T
o 

ev
al

ua
te

 e
ff

ec
t

of
 v

ita
m

in
 a

nd
m

in
er

al
su

pp
le

m
en

ta
tio

n 
on

ep
is

od
es

 o
f

in
fe

ct
io

n

R
C

T
, r

ec
ei

ve
d

st
ud

y 
m

ed
ic

at
io

n
fo

r 
19

 m
on

th
s,

18
 m

on
th

su
rv

ei
lla

nc
e

pe
ri

od

76
3 

re
si

de
nt

s,
m

ea
n 

ag
e 

85
fr

om
 2

1 
lo

ng
-

te
rm

 c
ar

e
fa

ci
lit

ie
s

T
he

ra
py

M
ul

tiv
ita

m
in

 a
nd

m
in

er
al

su
pp

le
m

en
ta

tio
n

ve
rs

us
 p

la
ce

bo
ad

m
in

is
te

re
d

da
ily

 f
or

 1
9

m
on

th
s

N
os

oc
om

ia
l i

nf
ec

tio
n 

ra
te

s
N

o 
di

ff
er

en
ce

 in
in

fe
ct

io
n 

ra
te

s 
be

tw
ee

n
th

e 
m

ul
tiv

ita
m

in
 a

nd
m

in
er

al
su

pp
le

m
en

ta
tio

n 
gr

ou
p

ve
rs

us
 p

la
ce

bo
 g

ro
up

(−
)

27

W
en

dt
 e

t 
al

.25

20
07

M
ul

tip
le

 D
ru

g
R

es
is

ta
nt

 O
rg

an
is

m
s

T
o 

as
se

ss
 w

ho
le

bo
dy

 w
as

hi
ng

 w
ith

ch
lo

rh
ex

id
in

e 
fo

r
er

ad
ic

at
in

g 
M

R
SA

R
C

T
,

in
te

rv
en

tio
n

du
ra

tio
n 

5 
da

ys
,

30
 d

ay
 f

ol
lo

w
 u

p

11
4 

M
R

SA
po

si
tiv

e
re

si
de

nt
s,

m
ea

n 
ag

e 
71

.4
in

in
te

rv
en

tio
n

gr
ou

p,
 f

ro
m

ho
sp

ita
l a

nd
ar

ea
 N

H
s

T
he

ra
py

W
ho

le
 b

od
y

w
as

hi
ng

 u
si

ng
ch

lo
rh

ex
id

in
e

so
lu

tio
n 

or
pl

ac
eb

o 
fo

r 
5

da
ys

; b
ot

h 
gr

ou
ps

re
ce

iv
ed

m
up

ir
oc

in
 n

as
al

oi
nt

m
en

t 3
 ti

m
es

a 
da

y 
fo

r 
5 

da
ys

an
d 

us
ed

ch
lo

rh
ex

id
in

e
m

ou
th

 r
in

se
 tw

ic
e

da
ily

M
R

SA
 E

ra
di

ca
tio

n
N

o 
di

ff
er

en
ce

 in
 o

ve
ra

ll
M

R
SA

 e
ra

di
ca

tio
n 

ra
te

af
te

r 
30

 d
ay

s 
be

tw
ee

n
in

te
rv

en
tio

n 
gr

ou
p 

an
d

pl
ac

eb
o

(−
)

25

J Am Geriatr Soc. Author manuscript; available in PMC 2014 April 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Uchida et al. Page 14

So
ur

ce
In

fe
ct

io
n 

T
yp

e
O

bj
ec

ti
ve

St
ud

y 
D

es
ig

n
Sa

m
pl

ea
T

yp
e 

of
 I

nt
er

ve
nt

io
n

In
te

rv
en

ti
on

O
ut

co
m

e 
M

ea
su

re
sb

R
es

ul
ts

St
at

is
ti

ca
lly

 S
ig

ni
fi

ca
nt

c
M

ea
n 

Q
ua

lit
y 

Sc
or

ed

Is
hi

ka
w

a 
et

 a
l.35

20
08

R
es

pi
ra

to
ry

T
o 

ev
al

ua
te

lo
ng

itu
di

na
l

pr
ev

al
en

ce
 o

f
or

op
ha

ra
ng

ea
l

ba
ct

er
ia

Q
ua

si
-

ex
pe

ri
m

en
ta

l 5
m

on
th

s 
st

ud
y

du
ra

tio
n

20
2 

re
si

de
nt

s,
m

ea
n 

ag
e

ra
ng

e 
79

.9
–

82
.5

, f
ro

m
 3

N
H

s

T
he

ra
py

Pr
ov

id
ed

pr
of

es
si

on
al

 o
ra

l
ca

re
 b

y 
a 

de
nt

al
hy

gi
en

is
t o

nc
e 

a
w

ee
k 

w
ith

va
ry

in
g 

m
od

al
ity

,
in

te
ns

ity
 a

nd
fr

eq
ue

nc
y

C
ol

on
y 

fo
rm

in
g 

un
its

(C
FU

) 
fo

r 
to

ta
l b

ac
te

ri
a,

st
re

pt
oc

oc
ci

,
st

ap
hy

lo
co

cc
i, 

C
an

di
da

,
Ps

eu
do

m
on

as

L
ev

el
s 

of
or

op
ha

ra
ng

ea
l b

ac
te

ri
a

de
cr

ea
se

d 
ac

ro
ss

 a
ll 

3
fa

ci
lit

ie
s 

w
he

n 
w

ee
kl

y
pr

of
es

si
on

al
 c

ar
e 

w
as

in
st

itu
te

d

(+
)

13
.5

M
eu

rm
an

 e
t 

al
.26

20
09

R
es

pi
ra

to
ry

T
o 

ex
am

in
e 

th
e 

us
e

of
 a

 to
pi

ca
l a

m
in

e
fl

uo
ri

de
-s

ta
nn

ou
s

fl
uo

ri
de

co
m

bi
na

tio
n 

(A
m

F-
Sn

F2
) 

on
 o

ra
l

C
an

di
da

R
C

T
, s

tu
dy

du
ra

tio
n 

8
m

on
th

s

19
4 

N
H

re
si

de
nt

s,
m

ea
n 

ag
e 

82
in

in
te

rv
en

tio
n

gr
ou

p,
 8

3 
in

pl
ac

eb
o

T
he

ra
py

A
m

F-
Sn

F2
m

ou
th

 r
in

se
 a

nd
to

ot
hp

as
te

pr
ep

ar
at

io
ns

 u
se

d
tw

ic
e 

da
ily

 a
s

pa
rt

 o
f 

ro
ut

in
e

da
ily

 o
ra

l h
yg

ie
ne

re
gi

m
en

;
co

m
pa

ri
so

n 
gr

ou
p

re
ce

iv
ed

 p
la

ce
bo

O
ra

l C
an

di
da

 c
ou

nt
s

A
m

F-
Sn

F2
 d

id
 n

ot
af

fe
ct

 m
ea

n 
or

al
C

an
di

da
 c

ou
nt

s 
bu

t
m

ed
ia

n 
C

an
di

da
 c

ou
nt

s
de

cr
ea

se
d 

in
in

te
rv

en
tio

n 
gr

ou
p

w
hi

le
 a

n 
in

cr
ea

se
 w

as
se

en
 in

 p
la

ce
bo

 p
as

te
gr

ou
p

(−
)

17

Q
ua

gl
ia

re
llo

 e
t 

al
.30

20
09

R
es

pi
ra

to
ry

T
o 

te
st

 in
te

rv
en

tio
n

pr
ot

oc
ol

s 
fo

r
fe

as
ib

ili
ty

, s
ta

ff
ad

he
re

nc
e 

an
d

ef
fe

ct
iv

en
es

s 
in

re
du

ci
ng

 p
ne

um
on

ia
ri

sk
 f

ac
to

rs

Q
ua

si
-

ex
pe

ri
m

en
ta

l 3
m

on
th

s 
st

ud
y

du
ra

tio
n

52
 N

H
re

si
de

nt
s(

30
in

 o
ra

l
hy

gi
en

e
in

te
rv

en
tio

n
gr

ou
p,

 2
0 

in
sw

al
lo

w
in

g
in

te
rv

en
tio

n
gr

ou
p)

, m
ea

n
ag

e 
86

T
he

ra
py

O
ra

l h
yg

ie
ne

gr
ou

p 
as

si
gn

ed
 to

m
an

ua
l o

ra
l

br
us

hi
ng

 p
lu

s
ch

lo
rh

ex
id

in
e

m
ou

th
 r

in
se

 a
t

di
ff

er
en

t
fr

eq
ue

nc
ie

s 
da

ily
;

no
 c

on
tr

ol
;

Sw
al

lo
w

in
g

gr
ou

p 
as

si
gn

ed
 to

90
 d

eg
re

e 
fe

ed
in

g
po

st
ur

e,
sw

al
lo

w
in

g
te

ch
ni

qu
es

 o
r

m
an

ua
l b

ru
sh

in
g

da
ily

O
ra

l p
la

qu
e 

sc
or

es
,

fr
eq

ue
nc

y 
of

 c
ou

gh
 d

ur
in

g
sw

al
lo

w
in

g

90
%

 o
f 

re
si

de
nt

s 
in

 o
ra

l
hy

gi
en

e 
gr

ou
p 

ha
d

si
gn

if
ic

an
t r

ed
uc

tio
n 

in
pl

aq
ue

 s
co

re
s 

at
 e

nd
 o

f
3 

m
on

th
s 

or
al

 c
ar

e
in

te
rv

en
tio

n;
 F

re
qu

en
cy

of
 c

ou
gh

 d
ur

in
g

sw
al

lo
w

in
g 

re
du

ce
d 

in
al

l 3
 g

ro
up

s 
bu

t m
an

ua
l

br
us

hi
ng

 w
as

 n
ot

si
gn

if
ic

an
tly

 m
or

e
ef

fe
ct

iv
e 

th
an

 9
0

de
gr

ee
 f

ee
di

ng
 p

os
tu

re
or

 in
st

ru
ct

io
n 

in
sw

al
lo

w
in

g 
te

ch
ni

qu
es

w
ith

 e
ac

h 
m

ea
l

(+
/−

)
18

B
al

dw
in

 e
t 

al
.27

20
10

M
ul

tip
le

 D
ru

g
R

es
is

ta
nt

 O
rg

an
is

m
s

T
o 

te
st

 im
pa

ct
 o

f 
an

in
fe

ct
io

n 
co

nt
ro

l
ed

uc
at

io
n 

an
d

tr
ai

ni
ng

 p
ro

gr
am

 o
n

M
R

SA
 p

re
va

le
nc

e

R
C

T
, 1

2 
m

on
th

s
79

3 
re

si
de

nt
s,

fr
om

 3
2 

N
H

s,
m

ea
n 

ag
e 

84

E
du

ca
tio

na
l

In
-d

ep
th

 in
fe

ct
io

n
co

nt
ro

l e
du

ca
tio

n
an

d 
tr

ai
ni

ng
pr

og
ra

m
 to

 1
6

nu
rs

in
g 

ho
m

es
,

co
nt

ro
l g

ro
up

re
ce

iv
ed

 u
su

al
ca

re

M
R

SA
 p

re
va

le
nc

e
N

o 
ef

fe
ct

 o
n 

M
R

SA
pr

ev
al

en
ce

 o
ve

r 
12

m
on

th
 s

tu
dy

 p
er

io
d

be
tw

ee
n 

in
te

rv
en

tio
n

gr
ou

p 
an

d 
co

nt
ro

l

(−
)

24
.5

H
ut

t 
et

 a
l.36

20
10

R
es

pi
ra

to
ry

T
o 

te
st

 e
ff

ec
ts

 o
f

m
ul

ti-
di

sc
ip

lin
ar

y
in

te
rv

en
tio

n
im

pl
em

en
tin

g
na

tio
na

l e
vi

de
nc

e
ba

se
d 

gu
id

el
in

es

Q
ua

si
-

ex
pe

ri
m

en
ta

l
co

nd
uc

te
d

du
ri

ng
 3

in
fl

ue
nz

a
se

as
on

s

16
 N

H
s

E
du

ca
tio

na
l

In
st

itu
tio

na
l

ch
an

ge
s 

an
d

ed
uc

at
io

na
l

se
ss

io
ns

 o
f

N
H

A
P

gu
id

el
in

es
,

co
nt

ro
l g

ro
up

V
ac

ci
na

tio
n 

ra
te

s
N

o 
im

pr
ov

em
en

t o
f

re
si

de
nt

 v
ac

ci
na

tio
n

ra
te

s 
se

en
 in

in
te

rv
en

tio
n 

gr
ou

p
ve

rs
us

 c
on

tr
ol

(−
)

11

J Am Geriatr Soc. Author manuscript; available in PMC 2014 April 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Uchida et al. Page 15

So
ur

ce
In

fe
ct

io
n 

T
yp

e
O

bj
ec

ti
ve

St
ud

y 
D

es
ig

n
Sa

m
pl

ea
T

yp
e 

of
 I

nt
er

ve
nt

io
n

In
te

rv
en

ti
on

O
ut

co
m

e 
M

ea
su

re
sb

R
es

ul
ts

St
at

is
ti

ca
lly

 S
ig

ni
fi

ca
nt

c
M

ea
n 

Q
ua

lit
y 

Sc
or

ed

re
ce

iv
ed

 u
su

al
ca

re

K
ul

lb
er

g 
et

 a
l.37

20
10

R
es

pi
ra

to
ry

T
o 

ev
al

ua
te

 e
ff

ec
t

of
 r

ep
ea

te
d

ed
uc

at
io

n 
pr

og
ra

m
fo

r 
nu

rs
in

g 
st

af
f 

to
im

pr
ov

e 
de

nt
al

hy
gi

en
e

Q
ua

si
-

ex
pe

ri
m

en
ta

l
pr

e-
po

st
 d

es
ig

n,
3 

w
ee

ks
 f

ol
lo

w
up

43
 r

es
id

en
ts

fr
om

 s
in

gl
e

N
H

 in
cl

ud
ed

in
 e

va
lu

at
io

n,
ag

e 
ra

ng
e 

66
–

69

E
du

ca
tio

na
l

D
en

ta
l h

yg
ie

ne
ed

uc
at

io
n 

le
d 

by
de

nt
al

 h
yg

ie
ni

st
fo

r 
nu

rs
in

g 
st

af
f;

re
si

de
nt

s 
w

er
e

gi
ve

n 
el

ec
tr

on
ic

to
ot

hb
ru

sh
es

;
re

co
m

m
en

de
d 

to
us

e 
ch

lo
rh

ex
id

in
e

ge
l t

w
ic

e 
da

ily

O
ra

l p
la

qu
e 

sc
or

es
A

t 3
 w

ee
ks

 p
os

t
ed

uc
at

io
n 

an
d 

tr
ai

ni
ng

,
re

si
de

nt
s 

sh
ow

ed
re

du
ct

io
n 

in
 p

la
qu

e
sc

or
es

(+
)

15
.5

M
ar

uy
am

a 
et

 a
l.28

20
10

R
es

pi
ra

to
ry

T
o 

de
te

rm
in

e
ef

fe
ct

iv
en

es
s 

of
 2

3-
va

le
nt

pn
eu

m
oc

oc
ca

l
va

cc
in

e 
on

pn
eu

m
on

ia
in

ci
de

nc
e

R
C

T
, f

ol
lo

w
 u

p
26

 m
on

th
s

10
06

 r
es

id
en

ts
fr

om
 9

ho
sp

ita
ls

, 2
3

N
H

s,
 m

ea
n

ag
e 

84
.7

V
ac

ci
ne

R
es

id
en

ts
re

ce
iv

ed
pn

eu
m

oc
oc

ca
l

va
cc

in
e,

 c
on

tr
ol

gr
ou

p 
re

ce
iv

ed
pl

ac
eb

o

Pn
eu

m
on

ia
 in

ci
de

nc
e

Pn
eu

m
on

ia
/

Pn
eu

m
oc

oc
ca

l
pn

eu
m

on
ia

 in
ci

de
nc

e
re

du
ct

io
n 

se
en

 in
in

te
rv

en
tio

n 
gr

ou
p

(+
)

26
.5

N
is

hi
ya

m
a 

et
 a

l.29

20
10

R
es

pi
ra

to
ry

T
o 

as
se

ss
 e

ff
ec

ts
 o

f
m

uc
os

al
 c

ar
e 

on
co

lo
ni

za
tio

n 
of

 o
ra

l
pa

th
og

en
s

R
C

T
, 1

2 
m

on
th

st
ud

y 
du

ra
tio

n
50

 N
H

re
si

de
nt

s,
m

ea
n 

ag
e 

76
.1

T
he

ra
py

Pr
of

es
si

on
al

 o
ra

l
ca

re
 w

ith
m

uc
os

al
 c

ar
e

(m
uc

os
al

cl
ea

ni
ng

);
co

nt
ro

l:
pr

of
es

si
on

al
 o

ra
l

ca
re

 w
ith

 n
o

m
uc

os
al

 c
ar

e

N
um

be
r 

of
 S

tr
ep

to
co

cc
us

m
ut

an
s,

 n
um

be
r 

of
re

si
de

nt
s 

w
ith

 C
an

di
da

sp
ec

ie
s

St
re

pt
oc

oc
cu

s 
co

un
ts

de
cr

ea
se

d 
si

gn
if

ic
an

tly
th

ro
ug

ho
ut

 1
2 

m
on

th
s

fo
r 

re
si

de
nt

s 
w

ith
m

uc
os

al
 c

ar
e;

R
es

id
en

ts
 w

ith
 C

an
di

da
si

gn
if

ic
an

tly
 h

ig
he

r 
in

no
 m

uc
os

al
 g

ro
up

(+
)

19

a Sa
m

pl
e 

si
ze

 d
is

pl
ay

ed
 is

 th
e 

nu
m

be
r 

en
ro

lle
d,

 n
ot

 n
ec

es
sa

ri
ly

 th
e 

nu
m

be
r 

of
 s

ub
je

ct
s 

w
ho

 p
ar

tic
ip

at
ed

 in
 th

e 
st

ud
y.

b Se
le

ct
 o

ut
co

m
e 

m
ea

su
re

s 
di

sp
la

ye
d 

re
po

rt
in

g 
in

fe
ct

io
n 

ra
te

s 
or

 r
is

k 
fa

ct
or

s 
re

la
te

d 
to

 in
fe

ct
io

ns
.

c St
at

is
tic

al
 s

ig
ni

fi
ca

nc
e 

re
po

rt
ed

 (
+

) 
if

 s
tu

dy
 f

ou
nd

 r
es

ul
ts

 (
p<

0.
05

) 
on

 o
ut

co
m

e 
m

ea
su

re
s,

 (
−

) 
if

 s
tu

dy
 f

ou
nd

 n
o 

si
gn

if
ic

an
ce

 o
n 

ou
tc

om
e 

m
ea

su
re

s,
 (

+
/−

) 
if

 s
tu

dy
 f

ou
nd

 b
ot

h 
si

gn
if

ic
an

t a
nd

 n
on

-s
ig

ni
fi

ca
nt

 r
es

ul
ts

;

d M
ea

n 
Q

ua
lit

y 
Sc

or
e 

w
as

 th
e 

av
er

ag
e 

qu
al

ity
 s

co
re

 b
et

w
ee

n 
th

e 
tw

o 
re

vi
ew

er
s 

us
in

g 
th

e 
ad

ap
te

d 
D

ow
ns

 a
nd

 B
la

ck
 to

ol
.

J Am Geriatr Soc. Author manuscript; available in PMC 2014 April 01.


