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Infections in skilled nursing facilities (SNFs) are common and result in frequent hospital transfers, functional

decline, and death. Colonization with multidrug-resistant organisms (MDROs) – including methicillin-

resistant Staphylococcus aureus (MRSA), vancomycin-resistant enterococci (VRE), and multidrug-resistant

gram-negative bacilli (R-GNB) – is also increasingly prevalent in SNFs. Antimicrobial resistance among

common bacteria can adversely affect clinical outcomes and increase health care costs. Recognizing a need for

action, legislators, policy-makers, and consumer groups are advocating for surveillance cultures to identify

asymptomatic patients with MDROs, particularly MRSA in hospitals and SNFs. Implementing this policy for all

SNF residents may be costly, impractical, and ineffective. Such a policy may result in a large increase in the

number of SNF residents placed in isolation precautions with the potential for reduced attention by health care

workers, isolation, and functional decline. Detection of colonization and subsequent attempts to eradicate

selected MDROs can also lead to more strains with drug resistance. We propose an alternative strategy that uses

a focused multicomponent bundle approach that targets residents at a higher risk of colonization and infection

with MDROs, specifically those who have an indwelling device. If this strategy is effective, similar strategies can

be studied and implemented for other high-risk groups.

BACKGROUND

With 1.5 million residents in 16,100 skilled nursing

facilities (SNFs) and a burgeoning proportion of short-

stay residents, SNFs have become a crucial part of the

US health care system [1]. In fact, at any given time,

there are more patients in SNFs than in hospitals.

Placement of a vulnerable host in an institutional

setting with sustained exposure to health care creates

numerous opportunities for healthcare-associated

infections and acquisition of new multidrug-resistant

organisms (MDROs) (Figure 1) [2–4].

Current infection prevention practices in SNFs

generally have been adopted from acute care—a much

different clinical setting with a much broader-based

population. The epidemiology of infections in SNFs

differs from that of acute care, and interventions and

strategies used in acute care are often impractical and

inefficient when applied to the more residential setting

of a SNF. SNF staff care for chronic functionally

impaired aging residents for a prolonged duration and

with fewer resources – including level of access to
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services such as laboratory and imaging–whereas hospitals serve

a broader range of acutely ill patients for a short duration with

substantially more infection prevention resources and ready

access to support services such as laboratory, pharmacy, and

imaging.

MDRO infection prevention and control strategies in acute

care hospitals are focused primarily on invasive devices and

procedures (including surgery), and they more often include

pathogen-specific surveillance initiatives, such as those tar-

geting methicillin-resistant Staphylococcus aureus (MRSA).

On the basis of risk assessment, some acute care facilities use

proactive screening of all patients to identify MRSA coloni-

zation and to institute isolation precautions for those found

to be colonized or infected. This is resource intensive and

relatively infrequent in SNFs outside of the Department of

Veterans Affairs (VA) system. Indeed, several states have

passed legislation that mandates screening for MRSA colo-

nization in all hospitalized patients and residents in SNFs,

despite lack of scientific evidence that this approach is effi-

cient, cost-effective, and safe for this population [5–7]. A

single pathogen focus, although commendable given calls to

decrease the prevalence and incidence of MRSA, often diverts

limited resources and ignores the wide range of other

MDROs, such as vancomycin-resistant enterococci (VRE)

and the increasingly prevalent antibiotic-resistant gram-neg-

ative bacilli (R-GNB) [2, 4, 8, 9]. In addition, quality of care

can suffer as a result of isolation practices. Studies in acute care

hospitals have shown that patients in contact precautions have

fewer vital sign measurements and fewer physician visits, com-

pared with the number of measurements and visits for patients

who are not in contact precautions [10–12]. Although similar

studies in SNFs are lacking, older adults are potentially at an even

greater risk of adverse psychosocial consequences as a result of

isolation practices.

Evidence-based, safe, and practical alternative approaches to

infection prevention are needed in SNFs, and at the same time

we must make institutional care safer for older adults. In this

article, we discuss the merits of one such approach – defining

a high-risk group, conducting a needs assessments to evaluate

health care workers’ (HCWs) knowledge and practices

pertaining to care of this high-risk group, and implementing

institutionally acceptable strategies to reduce the rate of

infections and MDRO colonization in that group. This approach

follows the theoretical framework derived from PRECEDE

(predisposing, reinforcing, and enabling factors in educational

and health diagnosis and evaluation), a health education model.

This model has been used in various studies and research

programs, with success in enhancing adherence to complex

health behaviors (Figure 2) [13].

MOVING FROM A PATHOGEN-BASED TO A

RISK FACTOR-BASED MODEL

Defining a High-Risk Group: Residents with Indwelling Urinary
Catheters and Feeding Tubes
SNF residents colonized with MDROs share several risk factors:

indwelling devices, prior antimicrobial usage, recent hospitali-

zation, and functional impairment [14, 15]. This section reviews

the epidemiology of infections, in general, as well as MDRO

colonization in one such high-risk group, those with indwelling

devices, such as urinary catheters and feeding tubes [16–21].

Figure 1. Pathway to antimicrobial resistance and infections in skilled nursing facilities.
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Urinary catheters are used both short term and long term in

SNF residents [13, 15, 17]. Recent studies involving all SNFs

from 4 states found indwelling catheters in 12%–13% of all

newly admitted patients [17]. Within VA Community Living

Centers, 14% of 11,500 residents have an indwelling urinary

catheter [17, 21]. The majority of patients with indwelling

urinary catheters have persistent bacteriuria [22, 23]. In most

SNFs, the leading infection site is the urinary tract, and infections

are often associated with having an indwelling urinary catheter

[24]. It is estimated that 50% of SNF residents with urinary

catheters will have symptomatic catheter-associated urinary tract

infections (UTIs) each year. SNF residents with indwelling

catheters are more likely to have UTIs or bacteriuria with

MDROs than are residents without these devices [25, 26]. These

residents are also commonly colonized with MDROs, including

MRSA, VRE, and R-GNB, at other body sites [27, 28], and

colonizing organisms may be transferred to other residents [29].

Oropharyngeal dysfunction, dementia, anorexia, and stroke

are frequently found in SNF residents. Enteral feeding tubes,

either nasogastric or percutaneous gastrostomy (PEG) tubes, are

often used to provide nutrition to these patients [30, 31].

Approximately 6%–8% of all SNF residents have a feeding tube,

with rates of 7%–41% in cognitively impaired SNF residents [18,

20]. Within VA SNFs, approximately 7% of all residents have

a feeding tube [21].

PEG tube sites are routinely colonized with organisms;

.90% become colonized [22, 32–35]. These organisms are

typically S. aureus, including MRSA, and gram-negative

organisms, such as Proteus mirabilis and Pseudomonas aerugi-

nosa. Data show that residents with PEGs are often colonized

with MDROs at other body sites, such as nares, oropharynx,

and groin, which increases the chances of transmission between

residents by means of the hands of HCWs [27]. Patients with

MRSA at other body sites are also more likely to have MRSA

infection at the PEG tube site [34]. Although nutritional re-

quirements are met, rates of reflux and aspiration of gastric

contents increase with the use of feeding tubes, which can lead

to aspiration pneumonia [36, 37].

Hands of HCWs can act as vectors in the transmission of

MDROs from one resident to another. In hospitals, hands of

staff have been found to be colonized with MRSA (3%–20%)

and VRE (13%–41%) [38, 39]. In one study in an SNF, 65% of

HCWs’ hands were colonized with GNB [35]. In another SNF in

which R-GNB were common, one-third of nurses carried similar

strains on their hands, suggesting horizontal transmission of

pathogens [40]. Although evidence is scant, HCWs may be

more likely to acquire organisms from SNF residents who are

colonized at multiple sites. Thus, an intervention to break the

chain of spread of microorganisms, especially MDROs, among

HCWs and residents of SNFs (Predisposing Aspects, PRECEDE

MODEL, Figure 2) is needed.

Healthcare Workers' Knowledge on Research-Proven Infection
Prevention Practices Pertaining to Device Care
Recommendations based predominantly on evidence from

acute care have been published by leading organizations, such

Figure 2. PRECEDE (predisposing, reinforcing, and enabling factors in educational and health diagnosis and evaluation) model to implement
interventions in high risk groups. HCW, health care worker.
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as the Centers for Disease Control and Prevention (CDC) and

Healthcare Infection Control Practices Advisory Committee

(HICPAC), for the prevention of infections and complications

associated with both urinary catheters and feeding tubes [24,

41, 42]. However, evidence suggests there may be gaps in

knowledge about some of these recommended practices

among HCWs in SNFs. For example, studies show that HCWs

were often unaware of research-proven recommendations to

not disconnect the catheter from its collection bag, to not

routinely irrigate the catheter, and to perform hand hygiene

even after casual contact [43, 44]. In a study of HCWs in long-

term care facilities in the United Kingdom, 35% reported

performing regular changes of catheter bags and 55% reported

routinely performing bladder irrigations, contrary to UK

National Institute for Clinical Excellence recommendations

[44]. This intervention compromises the closed-drainage

system, and routine irrigations can harm the patient by

causing more UTIs. HCWs in this setting are also often un-

aware of updated recommendations regarding indications

for hand hygiene, in particular the use of alcohol-based hand

rub [39].

HCWs in SNFs have been shown to learn infection prevention

and control practices both through formal didactic methods

and through informal methods, such as learning from their

nursing managers and supervisors [43]. This suggests that

a multipronged approach that includes structured educational

in-services, informal discussions with supervisors, and identifi-

cation of effective linkages, such as medical directors, infection

preventionists, long-term care organizations, and nursing

mentors, may be required to promote the use of recommended

infection prevention practices (Enabling Factors, PRECEDE

MODEL, Figure 2).

STRATEGIES TO PREVENT COLONIZATION

AND INFECTION WITH MULTIDRUG-

RESISTANT ORGANISMS IN HIGH-RISK

RESIDENTS

Several strategies, by themselves or in combination as a ‘‘bun-

dle’’ or ‘‘multicomponent intervention,’’ can be individualized

and implemented to reduce colonization and infection with

MDROs in high-risk residents in SNFs (Figure 3).

Preemptive Barrier Precautions and Active Screening To
Identify Asymptomatic Colonization with Resistant Organisms
The role of single pathogen-based active screening cultures to

identify asymptomatic carriers of MRSA with subsequent

institution of barrier or isolation precautions has been

a subject of much debate [45, 46]. This strategy has been

shown to be successful in several European countries. In

Denmark, after a 33% increase in bloodstream infections in

the 1960s, a comprehensive program including active sur-

veillance cultures was introduced [47]. The rate of MRSA

infections decreased to 1% and has remained so for .2

decades. Similar results have been reported from other

countries [48].

Nevertheless, several critical gaps and questions remain

regarding adoption of this practice in SNFs. Should SNFs con-

duct pathogen-based screening for all of their residents? Should

screening focus only on MRSA or also incorporate other

Figure 3. Proposed multicomponent bundle to reduce antimicrobial resistance and infections in high-risk residents of skilled nursing facilities. MDRO,
multidrug-resistant organism.
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MDROs, such as r-GNB? In SNFs, infections with r-GNB are

more common than infections with MRSA [26]. How often

should residents be re-screened? Should they be screened from

only 1 site? Research shows that single-site screening can miss

30% of patients colonized with MRSA at other sites [27]. Are

SNFs equipped to analyze the data in a timely fashion? What are

the unintended consequences of placing residents into contact

precautions? If there are a limited number of single occupancy

rooms in a facility, should the resident colonized with MDRO be

cohorted with someone else?

A risk factor-based approach, rather than a pathogen-based

approach, could be considered and could offer cost-effective

strategies to answer some of the preceding questions. In this

approach, it is assumed that residents with devices are either

already colonized with MDROs or at a high risk of acquiring

MDROs. As a result, SNFs would not have to wait for screening

culture results in order to institute enhanced barrier pre-

cautions. They can institute preemptive enhanced barrier pre-

cautions, without isolation, on all residents with indwelling

devices (Table 1). This could include diligent hand hygiene,

glove use, and gown use. Facilities may individualize enhanced

barrier precautions on the basis of the population that they

serve. However, in high-risk patients, glove use should be en-

couraged particularly during assistance with activities of daily

living, such as feeding and transfers. Monitoring adherence to

these practices by using device-specific care checklists or random

observations could also be incorporated. Although the hours

devoted to infection prevention vary by site, facilities can be

creative in implementing random observations, such as

observations during walking rounds or during hands-on

teaching demonstrations (Reinforcing Factors and Evaluate

Outcomes, PRECEDE MODEL, Figure 2).

Active Surveillance to Identify Infections and Dissemination of
Surveillance Results
Most data on the effectiveness of active surveillance for symp-

tomatic infections have come from acute care, where efforts

directed towards the prevention of UTI, pneumonia, bacteremia,

and surgical wound infection have led to significant reductions

in infection rates [49]. More recently, studies have shown that

introduction of alcohol-based hand gel for hand hygiene coupled

with a MRSA infection surveillance feedback program has led to

reduced rates of MRSA infection in patients in intensive care

units [50]. SNFs currently use many different infection defi-

nitions with variable feedback to their administration during

quality control meetings and no feedback of aggregate data to

HCWs who provide direct care. As one strategy, facilities could

conduct focused, active surveillance of infections using stan-

dardized definitions in SNF residents with indwelling devices

and rapidly disseminate these results to clinical staff, including

the infection preventionist, the medical director, SNF physicians

and nurse practitioners, and other HCWs (Reinforcing Factors

and Evaluate Outcomes, PRECEDE MODEL, Figure 2).

Hand Hygiene Promotion and Educational Interventions To
Reduce Infections
Alcohol-based hand rubs and antimicrobial soaps for hand

hygiene have been shown to prevent the transfer of pathogens

Table 1. Comparison of Preemptive Barrier Precautions for High-Risk vs General Residents of Skilled Nursing Facilities

Enhanced precautions for residents with indwelling devices Standard precautions for all residents

Place enhanced barrier precautions signs on clinical charts,
nursing stations, resident rooms.

None.

Hand hygiene before and after providing any patient care.
Hand hygiene performed before donning gloves and after
they are removed.

Hand hygiene before and after providing any patient care.
Hand hygiene performed before donning gloves and after
they are removed.

Gloves to be worn upon entry into rooms of patients with devices.
Glove use encouraged when providing any assistance with
activities of daily living, such as transfers, grooming, feeding,
during physical and occupational therapy and feeding. Gloves
must be changed before caring for different patients.

Gloves to be used when contact with blood or potentially
infectious materials could occur. Gloves must be changed
before caring for different patients.

Protective gown to be worn to protect skin and to prevent soiling
or contamination of clothing during procedures and patient care
activities when contact with body fluids, blood, secretions, or
excretions is expected.

Protective gown to be worn when
providing any morning and evening care. Morning and evening
care activities include dressing (clothing change, including donning
or removing shoes, socks, sweaters), bathing (sponge bath daily
and showering twice weekly), toileting, oral hygiene (mouth,
teeth, and denture care), and grooming (hair care and glasses).

Protective gown to be worn to protect skin and to prevent
soiling or contamination of clothing during procedures and
patient care activities when contact with body fluids, blood,
secretions, or excretions is expected.

When residents leave their rooms for any activities, their wounds
and other areas of drainage will be covered.

When residents leave their rooms for any activities, their
wounds and other areas of drainage will be covered.
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[51]. In one study, gram-negative organisms from a colonized

patient’s skin were transferred to a piece of catheter material by

means of the hands of HCWs in only 17% of the instances after

the HCW used alcohol-based hand rub, compared with 92% of

the instances after the HCW used plain soap and water for hand

cleansing [52]. In another study, which looked at the effective-

ness of alcohol-based hand rub in removing organisms from the

hands of HCWs, the alcohol-based hand rub was more effica-

cious in removing S. aureus, GNB, and yeast, compared with the

efficacy of plain soap and water [39]. In studies examining

MDROs, the use of alcohol-based hand rub for hand cleansing

reduced the number of MDROs on the hands of HCWs more

effectively than did hand-washing with soap and water in acute

care facilities [50, 52]. These studies emphasize the need for

hand hygiene with either antimicrobial soap or alcohol-based

hand rub to prevent transmission of microorganisms after car-

ing for high-risk patients.

Hand hygiene campaigns and educational initiatives have

been shown to enhance hand hygiene compliance and to reduce

MRSA infections in hospitals [39, 53, 54]. As a part of this

proposed bundle, facilities can promote the universal practice of

hand hygiene with either antimicrobial soap and water or al-

cohol-based hand rub by HCWs when caring for residents with

indwelling devices. Studies have shown that educational sessions

are beneficial in reducing device-related infections in acute care

when the sessions are incorporated within a multipronged

intervention [55, 56]. These interventions have used either

didactic training sessions or a combination of didactic and

hands-on training. Staff education as a part of multicomponent

intervention has been shown to improve patient care processes

with regard to prevention of SNF-acquired pneumonia, re-

duction of feeding tube use, and appropriate use of nonsteroidal

pain medication and antipsychotic medication in SNFs (En-

abling Factors, PRECEDE MODEL, Figure 2) [57–60].

IMPLEMENTING EVIDENCE-BASED

PRACTICES IN SKILLED NURSING FACILITIES

Designing and implementing evidence-based practices in SNFs

can be challenging on several fronts [61]. First, SNFs take care of

a population that carries a high risk of infection because of

higher rates of chronic diseases, increasing severity of illness,

impaired mental and functional status, and presence of in-

dwelling devices, such as feeding tubes and urinary catheters.

Second, SNFs often face numerous organizational challenges,

including suboptimal full-time equivalents for registered nurses,

nursing aides, and therapists; high staff turnover rates; changing

case mix; limited availability of information systems; and vari-

able availability of laboratory and radiologic services [62]. Third,

there is a paucity of infection prevention research in this setting.

Acquisition of informed consent from family, care-givers, or

other designated durable powers of attorney is very common.

Facility staff, residents, and their families often voice mistrust and

skepticism about research, in general. However, these barriers can

be overcome by involving SNF administrators, as well as resident

advocate groups and families, during the planning phase. Addi-

tionally, staff turnover may affect the efficacy of interventions.

Using information technology, such as DVDs and pod casts, as

well as developing infection prevention tool-kits to be provided

during new employee orientation can help train new staff.

Challenges notwithstanding, developing practical, transport-

able, and easily implementable models is crucial. Individualized

approaches to infection prevention that focus a multicompo-

nent intervention in high-risk populations may be a way to

incorporate evidence-based practices in this setting [63]. Such

interventions, if shown to be effective, can then be tested for

other risk groups, such as those who have wounds, severe

functional impairment, or recent hospitalization, and have the

potential to lead to substantial cost savings. Further research is

required to define and design interventions for groups at high

risk of acquiring other pathogens, such as Clostridium difficile.

Research in this setting will guide policy and legislative actions

to enhance the quality of life of SNF residents.
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