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Preface 
The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based 

Practice Centers (EPCs), sponsors the development of evidence reports and technology 
assessments to assist public- and private-sector organizations in their efforts to improve the 
quality of health care in the United States. The reports and assessments provide organizations 
with comprehensive, science-based information on common, costly medical conditions and new 
health care technologies and strategies. The EPCs systematically review the relevant scientific 
literature on topics assigned to them by AHRQ and conduct additional analyses when 
appropriate prior to developing their reports and assessments. 

This EPC evidence report is a Technical Brief. A Technical Brief is a rapid report, typically 
on an emerging medical technology, strategy or intervention. It provides an overview of key 
issues related to the intervention—for example, current indications, relevant patient populations 
and subgroups of interest, outcomes measured, and contextual factors that may affect decisions 
regarding the intervention. Although Technical Briefs generally focus on interventions for which 
there are limited published data and too few completed protocol-driven studies to support 
definitive conclusions, the decision to request a Technical Brief is not solely based on the 
availability of clinical studies. The goals of the Technical Brief are to provide an early objective 
description of the state of the science, a potential framework for assessing the applications and 
implications of the intervention, a summary of ongoing research, and information on future 
research needs. In particular, through the Technical Brief, AHRQ hopes to gain insight on the 
appropriate conceptual framework and critical issues that will inform future research. 

AHRQ expects that the EPC evidence reports and technology assessments will inform 
individual health plans, providers, and purchasers as well as the health care system as a whole by 
providing important information to help improve health care quality. 

If you have comments on this Technical Brief, they may be sent by mail to the Task Order 
Officer named below at: Agency for Healthcare Research and Quality, 5600 Fishers Lane, 
Rockville, MD 20857, or by email to epc@ahrq.hhs.gov. 
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Acting Director 
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Director 
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Stephanie Chang, M.D., M.P.H. 
Director 
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Resident Safety Practices in Nursing Home Settings 
Structured Abstract 

Background. Resident safety issues are common in nursing homes. Relevant literature reports a 
range of poor clinical outcomes thought to be preventable if specific care processes were 
consistently implemented. 

Purpose. To describe the state of the science around nursing home safety in order to establish a 
research agenda for moving the field forward.  

Methods. We developed Guiding Questions (GQs) broadly encompassing issues related to 
resident safety via discussions with Key Informants representing multiple stakeholder groups and 
expert clinicians and researchers. To address GQs related to identifying and characterizing 
contextual factors potentially affecting safety issues in the nursing home setting, applicability of 
hospital-based safety interventions to the nursing home, uptake of safety interventions, and 
future research areas related to safety in this setting and the overall long-term care landscape 
(GQs 1, 2, 4), we used input from conversations with Key Informants and conducted targeted 
literature searches to inform our discussion. To develop a high-level map of relevant evidence 
(GQ3), we conducted searches of the literature published between 2005 and October 2015 to identify 
systematic reviews of interventions addressing safety areas in nursing homes. We also searched the 
published literature for studies of interventions published after the completion of systematic reviews 
discussed in this brief.  
 
Findings. Key safety issues as defined by Agency for Healthcare Research and Quality Common 
Format criteria are adverse events such as falls, pressure ulcers, infection, and medication 
errors/adverse drug events, including inappropriate use. Thirty-six recent systematic reviews 
evaluated nursing home safety-related interventions to address these issues. Evidence is lacking 
on the degree to which national uptake of efficacious interventions targeting adverse events or 
factors that may lead to adverse events has occurred, with barriers including staffing costs 
needed to implement the interventions and low-quality evidence. Little evidence suggests that 
hospitals have significantly improved safety in many domains that are important to care of 
nursing home residents, whose vulnerability and complexity make them markedly different from 
most hospital patients. Future research needs include defining safety in the nursing home 
context, which differs considerably from that of hospitals. Defining safety must take into account 
the context of care and the interplay of resident characteristics and needs within the context of 
staffing and programmatic decisions that are influenced by various payment and regulatory 
models. Future research should also address understanding the relationship between adherence to 
quality-of-life and person-centered care standards and incidence of some types of adverse events, 
overcoming barriers to implementing proven interventions, and improving safety event reporting. 
Nursing homes must find the balance between preserving person-centeredness and resident 
autonomy while ensuring safety, quality of care, and quality of life for residents. Overall, safety 
outcomes per se have not been well studied in nursing homes; however, outcomes associated 
with quality of care and, in some cases, quality of life have been studied, and those outcomes 
may be inexorably linked to safety outcomes. These negative outcomes related to (and 
potentially contributing to) negative safety outcomes include catheter left in bladder and physical 
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restraints, as well as documented conditions, including unintentional weight loss, decline in 
activities of daily living, fecal/urinary incontinence, depressive symptoms, and pain. 
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Background 
Nursing Home Safety 

The Agency for Healthcare Research and Quality (AHRQ) defines safety as “a type of 
process or structure that reduces the probability of an adverse event.”1 An adverse event is 
defined as harm to a resident as a result of medical care or in a health care setting.2 Studying 
adverse events and interventions that may prevent them and/or promote safety is an important 
but complex undertaking, particularly in settings with vulnerable populations (typically, but not 
exclusively, defined as elders, people with economic disadvantages, the uninsured, low-income 
children, the homeless, racial and ethnic minorities, and those with chronic health conditions).3-5  

Nursing home residents are susceptible to adverse outcomes, including patient safety events, 
for a number of reasons. These reasons include a highly vulnerable population that is chronically 
frail and cognitively and or physically impaired. They often arrive debilitated and deconditioned 
after hospitalization for acute illness. This level of debilitation and impairment makes residents 
particularly vulnerable during transitions in care between providers and settings. Because of the 
uniqueness of the nursing home setting and its population, studying the effectiveness of safety 
interventions in the nursing home is critically important.  

Deficiencies in care provided in nursing homes are reported through programs, including the 
Centers for Medicare & Medicaid Services (CMS) Nursing Home Compare system, a publicly 
accessible database of quality of care-related information that compiles data from Medicaid- and 
Medicare-certified nursing homes. In 2014, an average of 7.96 deficiencies in care per nursing 
home was reported in State surveys. The most common deficiencies were for failures in infection 
control, environmental safety, food sanitation, quality of care, and unnecessary medication use. 
Not all deficiencies are associated with safety issues; however, over 20 percent of facilities had a 
deficiency for actual harm or jeopardy, which would constitute a safety issue. An estimated mean 
1.5 falls/bed/year occur in long-term care facilities, with 4 percent of these resulting in fracture 
and 11 percent resulting in serious injuries such as lacerations and head trauma.6, 7 Additionally, 
Federal deficiency data from 2012 (Table 1) demonstrate an average of 6.1 deficiency citations 
per facility. These data may include both short and long-term care residents (Table 1). Specific to 
short-stay residents, one in five older adults admitted to skilled nursing facilities (SNFs) after 
hospitalization experiences adverse events, and 60 percent of these are preventable.2 Per the 
2014 Office of the Inspector General (OIG) report, Adverse Events in Skilled Nursing Facilities: 
National Incidence Among Medicare Beneficiaries, among the 10 percent of residents harmed by 
adverse events, half were readmitted to the hospital for treatment, resulting in $2.8 billion in 
Medicare spending.2  
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Table 1. Facility characteristics 
Facility Characteristics* (n=15,683 Nursing Homes) Proportion Nationwide 
Percent dually certified (Medicare  and Medicaid) 91.4% 
Average occupancy rate 82.7% 
Percent 50-99 beds 36.5% 
Percent 100-199 beds 44.1% 
Percent for-profit status 69.0% 
Average total staffing hours per resident per day (HPRD) 4.12 
Average licensed nurse staffing (HPRD) 1.67 
Average nurse aide staffing Level (HPRD) 2.45 
Average number of health deficiency citations per facility 6.1 
Percent with citations for immediate jeopardy or actual harm 3.4% 
Percent with citations for substandard quality of care 3.4% 
Percent with citation for use of restraints 6.0% 
Percent with deficiency for failure to treat/prevent pressure ulcers 14.6% 
*Based on Centers for Medicare & Medicaid Services data for 15,683 nursing homes, Nursing Home Data Compendium 2012 
Edition.8 Staffing Data reflect 2015 national average based on medicare.gov/nursinghomecompare. 
Licensed Staff comprises Licensed Vocational Nurse (LVN), Licensed Practical Nurse (LPN), and Registered Nurse (RN). 
HPRD=Hours per resident per day. 

Technical Brief Objectives 
The goals of this Technical Brief are to describe the state of the literature focusing on 

interventions that address safety in the nursing home setting, to identify gaps and in so doing, to 
provide a research agenda for future work. A Technical Brief is not intended to be a systematic 
review and thus does not summarize results or conclusions of existing research. Rather, it should 
provide the reader with an overview of available data and perspective around a given clinical 
intervention or issues in an area of care.  

Because of the breadth of literature on this topic, we describe the availability of systematic 
reviews rather than primary studies. In addition, we provide an estimate of the number of new 
studies addressing nursing home safety practices in key areas of interest published after these 
systematic reviews that could potentially be available for an update. Finally, we also engaged 
stakeholders to augment the findings from the literature and inform the summary of contextual 
issues unique to the nursing home setting, barriers to implementation and/or broad uptake of 
safety-related interventions, and future areas of research. 

Report Organization 
We have organized the report by Guiding Questions (GQs) and summarized relevant 

literature and Key Informant perspectives. GQ1, GQ2, and GQ4 reflect information found in 
published and unpublished literature, including opinion pieces and general materials. They also 
include the perspectives of our Key Informants.  

GQ3 is limited to a high-level evidence map of systematic reviews and empirical studies. 
Thus, GQ1 and GQ2 describe issues of relevance, while GQ3 identifies empirical literature on 
those issues. GQ4 then addresses areas in which future research is needed based on the current 
state of the science. 

The following GQs provide the structure for this Technical Brief. 

GQ1. Describe interventions for resident safety practices in nursing home 
settings 
GQ1a. What are the safety issues of particular concern in the nursing home setting? 
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GQ1b. Are there important differences in safety issues for short-stay versus long-stay residents? 
GQ1c. Are there specific interventions that have improved patient safety in the hospital setting 

that could transfer to the nursing home setting, but have yet to be tested as such? 

GQ2. Describe the context in which interventions are used for safety 
practices in nursing home settings 
GQ2a. What characteristics and qualities of nursing homes and nursing home residents create 

unique settings for assessing safety and may affect choice of intervention and success 
rates? Considerations include: 

a. Staffing – type, education, numbers, turnover 
b. Particular vulnerability of the residents 
c. Resident mix, including short and long stay 

GQ3. Describe current literature assessing interventions for improving 
safety practices in nursing home settings 
GQ3a. What is the state of the current research based on the following criteria: 

a. Indication/resident inclusion criteria 
b. Type of intervention 
c. Study design/size 
d. Comparator  
e. Outcomes  

GQ4. Identify the important issues raised by interventions for safety 
practices in nursing home settings 
GQ4a. What is the uptake of evidence-based nursing home interventions beyond individual test 

sites? What are the most important barriers/facilitators to uptake of successful 
interventions? 

GQ4b. What major areas for future research remain regarding resident safety in nursing homes? 
GQ4c. In what ways is the field of long-term care changing such that resident safety 

interventions may need to adapt to a new environment, and what additional challenges do 
these changing conditions bring to increasing long-term care resident safety? 

Scope 
AHRQ has developed a Common Format for reporting safety events in nursing homes that 

focuses on four safety issues that served as the starting point for this report. Those events are: 
falls with injury, infection, pressure ulcers, and medication errors. However, studies of other 
undesired outcomes or lapses in care beyond these safety events (e.g., health and safety 
deficiencies identified by surveyors) point to the link between adverse events and what we term 
“potentially contributing events” (see GQ4).9-16 In practice, interventions to prevent the safety 
events identified in the Common Format are likely to prevent other negative outcomes as well 
since many interventions focused on the common format events are multifaceted. For example, 
pressure ulcer interventions often address incontinence care and nutrition since these are primary 
risk factors for pressure ulcer development. We also note that weight loss in nursing homes has 
been recently endorsed by the National Quality Forum as a long-term care safety indicator.17 
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While the presumptive link between the four safety events and other negative outcomes has 
some face validity, the mechanism of causality is not well understood. We address this gap in 
understanding in our discussion of future research needs (GQ4). 

 
Methods 

We used discussions with Key Informants and targeted searches of the published literature to 
identify resident safety issues and contextual factors related to safety in this setting. We used 
published systematic reviews, narrative reviews, meta-analyses, and primary and secondary 
research studies to address Guiding Questions (GQs) 1, 2, and 4. 

For GQ3, we identified existing systematic reviews via literature searches described below 
and supplemented the studies presented in each selected review with a tabulation of new 
prospective comparative intervention studies published since the most recent review’s conduct. 

Data Collection 

Discussions With Key Informants 
In consultation with the investigative team and the Agency for Healthcare Research and 

Quality (AHRQ), we assembled a list of individuals representing perspectives including nursing 
home safety, hospital safety, quality of care, assisted living administration, health services 
research, advocacy, policy, medication safety, and risk management. Seven of 20 invited 
individuals agreed to participate in three calls (details in Appendix A). Participants included a 
representative from the Centers for Medicare & Medicaid Services (CMS); the Administration 
for Community Living, academic researchers; the long-term care industry; and clinicians with 
expertise in nursing home staffing, nursing home and long-term care, organizational culture and 
workforce development, quality of care, patient-reported outcomes in nursing homes, outcomes 
in the frail older adults, and health care epidemiology and infection control.  

Published Literature Search 
We used a combination of controlled vocabulary terms and keywords to search the published 

literature for systematic reviews and studies that specifically evaluated interventions addressing 
the key safety areas identified above. Thus, other types of studies (e.g., descriptive, cross-
sectional) were excluded from our review even if focused on the key safety areas. We used two 
primary search strategies for GQ3: 

1. We searched MEDLINE and the Cumulative Index of Nursing and Allied Health 
Literature (CINAHL) using controlled and key terms for concepts including nursing 
home, long-term care, older adults, and the outcome areas (e.g., pressure ulcers, falls, 
infection) of interest, as well as related broad terms and descriptors. Our search 
strategies for this GQ focused specifically on the nursing home setting and the 
outcome areas of interest. We sought to identify recent existing systematic reviews and 
newly published literature. We searched these databases from 2005 to October 2015. 
We selected the 2005 start date to capture more recent literature published since the 
implementation of Nursing Home Compare in 1998 and the introduction of the CMS 
Five-Star quality rating in 2008. 
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2. We also updated the searches used in a sample of the systematic reviews we identified 
for GQ3 from the end search date of each selected review forward in order to identify 
newly published literature. 

We present the literature search details in Appendix B. 

Screening of Studies for GQ3 
We screened the included literature for systematic reviews and publications that addressed 

one or more GQs. Two investigators independently screened the full text of each publication 
identified in the literature search using the criteria outlined in Table 2. Any discrepancies 
between investigators were resolved via discussion to reach consensus or via a senior 
investigator. We used a simple categorization scheme to code the reasons for exclusion from 
GQ3. We used EndNote® to record and track the disposition of references identified. 

Table 2. Inclusion criteria for evaluation studies 
Category Criteria 
Study Population Residents in nursing home facilities (short stay and long stay) 
Publication 
Languages 

English only 

Timeframe 2005 to the present 
Admissible Evidence Study Design 

Systematic Reviews, Meta-analyses, Randomized controlled trials, Prospective intervention 
studies, including cohorts with comparison groups, and Pre-post studies 
 
Safety Outcomes Per Agency for Healthcare Research and Quality Common Format  
Falls with injury 
Pressure ulcers 
Infection, including healthcare-associated infection, urinary tract infection, and antibiotic 
stewardship 
Medication errors and adverse drug events (e.g., delirium), including inappropriate 
medication use and polypharmacy 

Quality Assessment for GQ3 
We used the Risk of Bias in Systematic Reviews (ROBIS) tool18 to assess the overall risk of 

bias of the included systematic reviews. As noted previously, we outlined reviews but we did not 
assess individual studies. The ROBIS tool is designed to assess relevance, potential for bias in 
the study eligibility criteria, identification and selection of studies, data collection and study 
appraisal, and synthesis and findings. One reviewer completed an assessment for each review 
after all reviewers initially completed scoring of the same set of test reviews in order to compare 
ratings and discuss any areas of discrepancy. 

Data Organization and Presentation 
We summarize information extracted from the published literature in the results and 

discussion sections of this report. We identified resident safety themes and contextual issues 
from expert input and the published literature and Key Informant discussions for GQ1 and GQ2. 
For GQ3, we provide an overview of existing systematic reviews and original research published 
since the end date of the systematic reviews. In addition to describing the available systematic 
reviews, we catalogued the numbers and designs of newer studies that could potentially inform 
the assessment of interventions for each of the resident safety outcomes identified in Table 3. 
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Peer Review 
A draft of this Technical Brief was posted to the AHRQ Web site for 4 weeks for public 

comments. During this time, the Scientific Resource Center (SRC) distributed the draft report to 
individuals who agreed to serve as peer reviewers. The SRC collected the feedback from peer 
reviewers and forwarded the compiled comments to report authors. We reviewed the comments 
and made appropriate changes to the final report. We documented the report revisions and 
provided a summary of responses to the individual comments received from public and peer 
reviewers in a disposition of comments table. The disposition of comments table will be 
available on the AHRQ Web site after publication of the final Technical Brief Report. 

 
Findings 

Guiding Question (GQ) 1a. What are the safety issues of particular concern 
in the nursing home setting? 

Current discourse and methods of capturing information on safety and adverse events in 
nursing homes have a strong basis in the study of patient safety in the hospital, and the four areas 
currently identified by the Agency for Healthcare Research and Quality (AHRQ) for measuring 
nursing home safety are taken directly from hospital-based concerns; Table 3 outlines the Patient 
Safety Organization Privacy Protection Center (PSOPPC) Common Formats for Event Reporting 
on Nursing Home Safety Version 0.1 Beta (PSOPPC Common Formats). In GQ4, we describe 
why these are likely inadequate and what additional measures might be considered safety issues 
as well in the development of a future research agenda on safety issues in the nursing home 
setting.  

Table 3. Nursing home resident adverse events represented across reporting systems 
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Falls with injury      
Pressure ulcers      
Infections, including healthcare-associated 
infection , urinary tract infection , and antibiotic 
stewardship 

     

Medication errors and adverse drug events 
(e.g., delirium), including inappropriate 
medication use and polypharmacy 

     

AHRQ=Agency for Healthcare Research and Quality; MDS=Minimum Data Set; CMS=Centers for Medicaid & Medicare 
Services 
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GQ1b. Are there important differences in safety issues for short-stay 
versus long-stay residents? 

Skilled nursing beds for short-term stays located within long-term care facilities represent the 
fastest growing segment of post-acute care, with 91 percent of nursing home beds dually 
certified for Medicare and Medicaid (Table 1).8 Both short- and long-stay populations experience 
falls and hospital readmissions thought to be preventable,2, 23 and both populations often require 
assistance with multiple activities of daily living (e.g., transfer out of bed, toileting, eating, 
walking), which increases their risk for care omissions (e.g., not receiving incontinence care in a 
frequent or timely manner) and functional decline. There are, however, at least two related 
aspects of care that differentiate short- and long-stay residents: (1) management of the care 
transitions from post-acute care to home since more (although not all) short stay residents 
transition home than is the case for long term stay residents and (2) the delivery of rehabilitation 
services in preparation for discharge home. 

Care Transitions and Safety 
Transitions between care settings (acute to post-acute care to home, long-term care to home, 

or transition to and from the emergency department) create vulnerability for multiple adverse 
outcomes. Older, hospitalized patients discharged to skilled nursing facilities (SNFs) are more 
impaired than those discharged home, and this population may experience an exacerbation of 
their clinical conditions (e.g., unintentional weight loss, depression, pain) as a result of the 
hospitalization event. In recent studies, the transition from acute to post-acute care has been 
shown to be fragmented with incomplete clinical information necessary to provide care safely.24, 

25 Recent data also suggest that at least some older adults are discharged from the hospital too 
soon with conditions that could be best treated by remaining in the hospital for a longer period of 
time26; however, the scope and severity of this problem is unknown. 

In short, the probability of adverse events during the transition from hospital to SNFs 
increases due to the stress of the hospitalization event and the care transition process, a lack of 
timely, accurate clinical information necessary to care for this complex patient population in the 
nursing home setting, and the possibility that some patients may not be ready to leave the 
hospital. For example, adverse events related to medication errors in the SNF cited in the OIG 
report2 may be associated with multiple medications, particularly new medications, being 
prescribed for older patients discharged from the hospital to this care setting. In a recent study, 
hospitalized patients discharged to SNFs had an average of 13 medications on their hospital 
discharge list.27 Thus, SNF providers face the challenge of starting complex new medication 
regimens with little knowledge of the patient or their medication history upon admission. These 
same safety issues exist for long-stay residents but to a lesser degree due to fewer care transitions 
and increased staff knowledge of the resident. 

 In view of evidence that many hospital readmissions may be avoidable, CMS is currently 
developing new quality indicators to monitor 30-day readmissions from the SNF as well as 
successful discharge from SNF to home. In addition, other evidence suggests that many 
emergency room visits from both the SNF and long-stay nursing home segments may be 
avoidable, even without hospitalization.28 Thus, separate measures of emergency room visits are 
also being planned for public reporting and quality monitoring in the nursing home setting.  
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Rehabilitation Services and Safety 
Another primary difference between short- and long-stay residents is the differential focus on 

rehabilitation services in preparation for discharge home. A major goal of skilled nursing care is 
to effectively rehabilitate residents to allow discharge to the least restrictive care environment 
possible which, in most cases, is a return to a community setting (e.g., own home residence or 
assisted living). Very few long-stay residents are expected to be discharged home or to another 
community setting. In contrast, 69 percent of SNF residents who were living at home prior to 
admission return home after their SNF stay.29 Similar to the acute care to post-acute care 
transition, safety concerns relate to the transition from skilled nursing care to home and include 
the need for comprehensive care planning; effective, timely communication with outpatient 
provider(s), scheduled followup visits within less than 30 days of SNF discharge, persons’ ability 
to safely manage their new medication regimen at home, and an accurate assessment of the need 
for other support services at home such as transportation, meals and home health).30 

Although short-stay residents are generally expected to return to community settings, one 
recent study reported that 33 percent of short-stay residents discharged home suffered an adverse 
medication-related event within 45 days of discharge, and only 28 percent of this group remained 
living at home 90 days after discharge.31, 32  Ten percent experienced a hospital readmission 
within 30 days.29 Based on these findings, new quality indicators are being developed by CMS 
and others for short-stay residents discharged home related to hospital readmission rates, with the 
rationale that this measure reflects the quality of the SNF discharge process. 

GQ1c. Are there specific interventions that have improved patient safety in 
the hospital setting that could transfer to the nursing home setting, but have 
yet to be tested as such? 

Although individual studies have been conducted and published on interventions to improve 
safety in hospitals, neither nationally representative data nor broad implementations of hospital-
based interventions to address safety issues are easily available. While prior systematic reviews 
have addressed safety interventions in hospitals,33-49most of the literature describes single 
hospital implementations under tightly controlled conditions. Sparse data are available on the 
potential for wider implementation, and even less for considering implementation across types of 
settings, such as nursing homes or the populations served by nursing homes. Such data would be 
required to correctly estimate the potential for these interventions to achieve target safety goals 
in nursing homes. A full review of hospital-based safety interventions is inappropriate for this 
Technical Brief, and without evidence of broader implementation or data on what is needed for 
implementation, it would be difficult to draw direct links to their potential for effectiveness in 
nursing homes.  

Nonetheless, we provide selected examples of interventions that have been studied in hospital 
settings as potential approaches below, while stressing that evidence is lacking specifically on 
generalizability of these interventions to the nursing home. We have no evidence of widespread 
adoption of these hospital-based interventions, and thus implementation data necessary to 
evaluate their potential for the nursing home setting are not presented. Furthermore, these studies 
do not focus on a population that matches that in the long-term care setting. We describe a 
selection of interventions here only to suggest approaches that might be studied further. This is 
followed by an assessment of national estimates that may be more representative. 
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Falls 
Multifaceted and individualized falls prevention programs that have demonstrated 

effectiveness in hospital studies include a focused patient history and physical; educational 
programs for patients and staff; toileting programs; providing walking aids and making sure they 
are accessible and used sufficiently; and/or supervised exercise programs, especially those that 
combine balance, strength and power training. These appear to be most effective when designed 
and delivered by multidisciplinary teams.49-53 

Medication Errors 
Medication review, either by pharmacists during the prescribing phase and/or by patients 

upon admission to the hospital and/or at discharge, has been associated with reduction in 
medication errors, including prescribing and dispensing errors; preventable adverse drug events; 
and adverse drug events (ADEs).54-60 Clinician engagement, multidisciplinary communication, 
and the review of medication lists and related risks for risk prevention and patient education, 
especially with older patients who are at risk due to higher acuity and/or actively take several 
medications, has also been shown to be effective and increase patient safety in the acute hospital 
setting.61-64 It would seem that these types of interventions may be useful in the nursing home 
setting, particularly among short-stay residents who will be discharged home, and several 
systematic reviews (GQ3) have addressed medication review in the nursing home. 

It is unclear whether technology intensive interventions, which are commonly seen in 
hospitals, could translate to the nursing home. Some nursing homes have implemented 
technologies including electronic medication administration systems, with outcomes including 
reduced errors and identification of key times or situations in which medication errors may 
occur.65-68 

Health information technology (HIT), such as computerized physician order entry (CPOE) 
and electronic health records (EHR) and databases that provide decision support (e.g., drug-drug 
interaction alerts, evidence-based guidelines, dosing alerts, etc.) have been shown to be effective 
and increase quality and medication safety as well as being more conducive and efficient for 
medication and chart reviews in the hospital setting.69-76 It is important to note that hospital 
resources for intervention implementation included an emphasis on bioinformatics and 
technological solutions, which may lessen the applicability of many of these interventions in the 
nursing home setting, or at least limit their generalizability, unless nursing homes also have 
active and rich informatics systems for health records and management.  

Pressure Ulcers 
Most individually reported studies regarding pressure ulcers in hospitals assess treatment of 

ulcers; however, quality indicators for nursing homes are related to the prevention of pressure 
ulcers. Therefore, a robust body of evidence on wound healing in hospitals provides limited 
guidance for long-term care beyond care practice guidelines to inform treatment of existing 
wounds.77-81 

Infection 
Catheter-associated UTIs (CAUTIs) may be the most avoidable type of hospital-associated 

infection (HAI).82 A variety of strategies and guidelines for prevention and reduction in catheter-
associated infections have been produced83-89 as well as some AHRQ evidence 
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reports/technology assessments on all healthcare-associated infections. These reports may 
provide some approaches applicable to use in nursing homes.90, 91 Strategies for CAUTI 
prevention include proper techniques for urinary catheter insertion, which is reinforced by staff 
training; minimizing urinary catheter usage; using a closed urinary drainage system; avoiding 
catheter usage for incontinent patients; using external catheters instead of indwelling catheters, if 
possible; documentation of key information related to urinary catheters; and stop orders or 
reminders to remove such catheters. These safety issues related to catheter use provide the 
rationale for the current quality indicator “catheter left in bladder” publicly reported by nursing 
homes via the CMS website.  

Other common infection control approaches in hospitals with applicability to the nursing 
home include hand washing, environmental cleaning, and antibiotic stewardship. A recent review 
of antibiotic stewardship interventions in the intensive care unit, which typically seek to optimize 
appropriate treatment with antibiotics and minimize inappropriate use and antimicrobial 
resistance, reported reductions in rates of antibiotic use and antimicrobial resistance but no 
benefits on survival.92 A 2013 Cochrane review evaluating clinical trials of interventions for 
antibiotic stewardship in inpatients similarly reported reductions in antibiotic prescribing and 
reductions in hospital-acquired Clostridium difficile, Methicillin-resistant Staphylococcus aureus 
(MRSA), and Enterococcus faecalis infections. Interventions also reduced pneumonia-associated 
mortality.93 Multiple reviews have reported on the effectiveness of hand hygiene approaches 
such as chlorhexidine bathing and alcohol rubs at reducing rates of infections or microbial 
activity,94-98  but sustained adherence to such approaches is challenging. Reviews of 
environmental cleaning have discussed the need for thoughtful cleaning practices, especially of 
high touch sites and sites near the patient, to control potential outbreaks.99  Overall, reviews 
addressing hospital infection control practices commented on a need for multifaceted 
interventions that combine elements of cleaning, hand hygiene, appropriate control of contacts, 
and behavioral and system approaches to promote adherence to infection control measures. 
These elements are equally applicable to nursing home settings, where infection control 
processes are variable and staff may not be adequately trained in prevention and control 
measures.100, 101 

Finally, in addition to individual studies, another and potentially more informative data 
source is national data available before and after large-scale payment reform. Specifically, in 
2008, Medicare implemented a no-payment policy for specific conditions thought to reflect 
safety problems with hospital care including new pressure ulcers, falls, and catheter-related 
infections. Each of these adverse events is also a significant safety issue of concern in the 
nursing home setting. If scalable interventions are available in the hospital setting, one could 
reasonably expect that rates should decrease as hospitals strove to implement services to prevent 
loss of income due to this policy. This should signal the true availability and potential scalability 
of purported positive intervention effects. In reality, data are mixed or negative on the degree to 
which improvements were seen after implementation of the no-payment policy in 2008. 

Contradictory results reported by studies of pressure ulcer incidence may serve as a good 
example of issues related to data sources and collection. One retrospective, observational study 
reported significant reductions but acknowledged that the approach to data collection, which did 
not necessarily include all diagnosis codes in a given discharge, had high specificity for stage II 
and IV health care acquired pressure ulcers (HAPUs), but low sensitivity.102 On the other hand, a 
quasi-experimental study of 1,381 hospitals participating in the National Database of Nursing 
Quality Indicators (NDNQI), which relied on trained nurses to assess HAPU prevalence, 
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reported no effect of the payment policy on HAPU incidence. The NDNQI pressure ulcer 
indicator used in this study is, in fact, that endorsed by the National Quality Forum (NQF).17 

A second study using a non-claims database reported no improvement in injurious falls when 
measured before and after the introduction of the no payment policy. Data on hospital-acquired 
infections were similarly mixed with some studies reporting improvements and others reporting 
no change. National data103 suggest substantial decreases since 2008 in many infections but not 
CAUTI, which have increased by about 6 percent. 

Some recent data suggest that this trend is reversing, and the increase in CAUTI is contrary 
to clearly evidenced reductions in other infections, including central line associated bloodstream 
infections and hospital-onset MRSA and C. difficile infections. In studies specifically intended to 
provide data before and after implementation of the policy, conclusions are mixed.104-107 Indeed, 
some studies suggest that analyses based on hospital coding data, intended for billing purposes 
and reported for quality may not provide objective or optimal sources of information. 

In general, hospitals have invested considerable resources in improving safety. Hospital 
safety has improved in many areas that were not the focus of this review (e.g., surgical adverse 
events). However, in our brief review for the purposed of this Technical Brief, we could not 
ascertain that hospital safety has improved for the areas of most relevance to long-term care, with 
the possible exception of medication errors. Mixed evidence about hospital-based improvements 
in falls, pressure ulcers and catheter-related infections, even after a “no payment” policy was 
implemented, suggest that interventions to improve safety that have specific relevance to the 
nursing home population may not be consistently implemented in the hospital.  

GQ2a. What characteristics and qualities of nursing homes and nursing 
home residents create unique settings for assessing safety and may affect 
choice of intervention and success rates? 

Individuals residing in nursing homes may be residents in the facility for a number of years, 
so safety issues occur in the context of their prolonged nursing home stay, not just during an 
acute hospitalization event. The goals of nursing homes in caring for residents are also not the 
same as that of a hospital, in which stabilization or treatment of an acute illness are typically the 
focus of care. Instead, nursing homes try to balance providing maximum independence with 
ensuring safety of an increasingly frail population. The fact that the population includes people 
aging in their fulltime place of residence, rather than patients who present for short term or 
targeted care means that the commonly accepted, narrow foci of hospital-based safety measures 
are likely insufficient to comprehensively address safety in the nursing home setting. Both short 
and long-stay nursing home residents are vulnerable populations for multiple reasons including 
advanced age (70.4 percent aged 70 or older), medical complexity, the prevalence of activities of 
daily living (ADL) impairments (66.6 percent with three or more ADL impairments) and 
dementia (64.8 percent moderate to severe impairment). Nursing home residents also need 
frequent, labor-intensive care (e.g., assistance getting in/out of bed, dressing, toileting, eating, 
walking) due to physical and cognitive deficits. Importantly, because nursing home residents 
remain in the facility for a prolonged period of time, the care environment must have adequate 
staffing and organizational management over time to ensure that all aspects of care are provided 
24-hours/day, seven days/week to all residents in need even as those needs change. The intensity 
of daily care needs and the prolonged length of stay of nursing home residents place this 
population at risk for care omissions which, in turn, may contribute to adverse events. 
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GQ3. Current literature assessing interventions for improving safety 
practices in nursing home settings 

Overview of All Systematic Reviews 
As a technical brief, the purpose of this report is not to describe outcomes, but to enumerate 

the number and types of studies available to contribute to an evidence base. We captured this 
information from existing systematic reviews, supplemented with newly published studies. 
Studies of interventions intended to improve safety outcomes among the nursing home 
population may be targeted interventions to change specific outcomes, or more general or 
multifaceted interventions with multiple outcomes. In this section, we provide an overview of 
literature on the safety outcomes noted in Table 3. The reviews meeting our inclusion criteria 
regarding the four safety targets outlined by AHRQ may have addressed multiple outcomes but 
typically focused on a primary outcome such as falls prevention.  

Some reviews also broadly targeted older adults and may only include a small number of 
studies that were conducted in nursing homes, but also include hospital-based or community 
based settings. We elected to include these reviews in the Technical Brief to provide a 
comprehensive picture of the literature potentially relevant to older adults rather than eliminating 
reviews with mixed care settings. All reviews included nursing home studies. Whenever 
possible, we focused on data from nursing home or long-term care settings (Appendix C). We 
also provide an estimate of new comparative studies of interventions published since the ending 
search date of the reviews addressed in each section and identified in our screening of the 
primary literature (Appendix D). The purpose of this estimate is to begin to identify areas of 
research that might warrant an updated or new review. We classified studies as randomized 
controlled trials (RCTs); prospective intervention studies, which included cohort studies with 
comparison groups and non-randomized trials; or pre-post studies with comparison groups.  

Interventions To Prevent Falls 
A wide range of interventions may be associated with falls prevention, including those 

interventions aimed at toileting, preventing delirium, ensuring appropriate medication use and 
use of physical restraints. Thus, the reviews included here, which focus specifically on falls 
prevention interventions represent a subset of potential studies on this topic. Tables 4 and 5 
outline the outcomes and intervention components addressed in studies included in the 14 
reviews of falls prevention approaches.51, 108-120 

Several reviews assessed multiple interventions or multimodal approaches.51, 108, 111, 112, 114, 117, 

120 Among those with low risk of bias, the most recent was published in 2015 and included 13 
RCTs published through 2013.108 Interventions assessed in the review included staff training, 
written materials, informatics tools for appropriate medication use, vitamin D supplementation, 
exercise programs, modifications to the environment, management of urinary incontinence and 
nutrition therapy. Outcomes included numbers of falls, numbers of fallers and numbers of 
recurrent fallers (individuals who had prior falls). A 2012 Cochrane review included 60 RCTs, 
also with a diverse set of interventions that were implemented in nursing homes and in 
hospitals.111 This review also examined number of falls and fallers, as well as fractures, 
complications and economic outcomes. A 2010 review addressing multiple interventions 
including Vitamin D, exercise, pharmacologic therapies, and hip protectors included 20 RCTs, 
most assessing Vitamin D or hip protectors.117 A 2007 review of 43 studies assessed multiple 
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interventions including Vitamin D supplementation and hip protectors to prevent fractures in the 
nursing home.51 

Other reviews specifically examined a single category of intervention such as exercise,109, 119 
environmental modification,113 hip protectors,115, 116, 118 and vitamin D supplementation.110 The 
most common outcomes studied in these systematic reviews were the number and rate of 
fractures and the number and frequency of falls (Table 4). 

Table 4. Outcomes addressed in systematic reviews for falls prevention 
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Vlaeyen et al. 
2015108         

Santesso et al, 
2014118         

Cameron et al. 
2012111*         

Anderson et al. 
2011113         

Howe et al. 
2011119**         

Sawka et al. 2010117         
Sawka et al. 2007115         
Sawka et al. 2005116         
Silva et al, 2013109         
Balzer et al, 
2012112*         

Chua et al. 2011110         
Cusimano et al. 
2008114         

Oliver et al. 200751         
 *Balzer et al. 2012112 also assesses legal, ethical, and social aspects of interventions 
**Howe et al. 2011119 also assessed measures of balance and walking speed. 

Table 5 outlines the most frequently evaluated interventions included in unique studies across 
reviews (individual studies were typically included in multiple reviews). Interventions evaluated 
in studies typically included multiple components, and we classified components of interventions 
broadly. We recognize that some elements could be categorized in multiple ways, but the table is 
intended to present a broad estimate of the approaches addressed in studies. We note also that 
residents frequently received elements of usual care that are not reflected in the tables reporting 
components.  

Table 5. Frequently reported components of falls prevention intervention studies 
Intervention Component Estimated Number of Studies 

Including Component* 
Exercise 22 
Hip protectors/protective aids 20 
Staff training/education 19 
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Intervention Component Estimated Number of Studies 
Including Component* 

Falls/safety risk assessment 12 
Vitamin D supplementation 13 
Environmental modification, including physical alerts to identify fallers (e.g., 
wristband, etc.) 

7 

Guidelines/treatment recommendations 6 
Medication review 6 
*72 unique studies set in nursing homes were included in the 14 systematic reviews; studies could include more than one 
component 

Pressure Ulcers 
Eight systematic reviews specifically focused on preventing and treating pressure ulcers.47, 80, 

121-126 One low risk of bias review focused on repositioning and included only three RCTs, with a 
final search date in 2013.121 Two low risk of bias reviews conducted by AHRQ EPCs addressed 
multiple interventions for pressure ulcer prevention125 and treatment.124 The prevention-focused 
review included roughly 20 comparative studies (including an intervention and comparison 
group) in nursing home or long-term care settings. The treatment-focused review included 
approximately 45 randomized or observational studies in nursing home or long-term care 
facilities.  

Two additional reviews (both high risk of bias) assessed multiple interventions.123, 126 Three 
other reviews with high risk of bias largely focused on education and process of care. Table 6 
outlines components frequently addressed in studies included in the reviews.  

 
Table 6. Frequently reported components of interventions described in reviews of pressure ulcer 
prevention and treatment 
Component Estimated N Studies Including 

Component*  
Support surfaces including overlays and specialized mattresses 
or beds 

26 

Wound dressings 19 
Repositioning/turning 12 
Topical wound treatments 11 
Nutrition/nutritional supplementation 11 
Risk assessment 8 
Staff education/training 7 
Guidelines/protocols 7 
Wheelchair cushions/pads/protective cushions 7 
External consultants 6 
Biologic agents/growth factors 4 
Skin champion 4 
Skin examinations 4 
*97 unique studies set in nursing homes were included in the 8 systematic reviews; studies could include more than one 
component 
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Infections, Including Healthcare-Associated Infection, Urinary Tract 
Infection, and Antibiotic Stewardship 

Three reviews addressed infection prevention.127-129 In one Cochrane review of methods to 
prevent transmission of MRSA in nursing homes, only one study, a cluster randomized trial of 
32 sites (16 matched pairs), was included. The intervention included providing baseline data and 
infection control education to the staff as well as infection control audits.127 Another review 
evaluated evidence for infection prevention interventions from 24 studies (16 
RCTs)129addressing therapeutic or educational interventions including oral hygiene education, 
antifungal medications, hand sanitizer, vitamin E or other supplements, chlorhexidine bathing, 
and pneumococcal vaccine across multiple infection sites. The final systematic review addressed 
the preventive effect of oral hygiene on pneumonia and respiratory tract infection (RTI) in older 
adults in nursing homes and hospitals. Table 7 lists components frequently included in 
interventions for infection control in the nursing home. 

 
Table 7. Frequently reported components of interventions described in reviews of infection 
prevention 
Component Estimated N Studies Including 

Component*  
Professional oral care (dental hygienist, nurse, or dentist delivered) 7 
Dental/oral cleaning tools/rinses and self-delivered oral care 7 
Staff education and training 4 
Vitamin/mineral or herbal supplements 3 
Antibiotic 2 
*25 unique studies set in nursing homes were included in the 14 systematic reviews; studies could include more than one 
component 

Medication Errors and Adverse Drug Events (e.g., Delirium), Including 
Inappropriate Medication Use and Polypharmacy 

Eleven systematic reviews focused on identifying interventions to prevent medication errors 
and adverse drug events through approaches to improve prescribing and reduce inappropriate use 
of drugs. Five reviews focused broadly on optimizing prescribing or medication safety.76, 130-134 
One addressed antibiotic prescribing specifically,135 two evaluated medication reconciliation or 
communication of medication regimens in care transitions,130, 136 and a third evaluated specific 
effects of medication reviews on mortality and hospitalization.137 A final review examined a 
computer-based approach to identify medications that may contribute to delirium.138To 
categorize approaches addressed in studies in these reviews further, Table 8 outlines frequently 
studied components of the interventions. 

One Cochrane review on polypharmacy included three studies conducted in the nursing home 
setting.76 Most studies evaluated multicomponent interventions (including education and 
medication review components) intended to promote appropriate medication use. Another review 
focused on medication reconciliation during transition to and from long-term care.130 A second 
review addressing communication of medication regimens in transitions between hospitals and 
nursing homes included three studies of medication reconciliation or transfer 
documentation/summaries.136 One review of third party medication reviews in nursing home 
residents to reduce mortality and hospitalization included seven RCTs and five non-RCTs.137 
Another review focused specifically on clinical decision support systems to improve medication 
safety in long-term care settings134 and included seven studies (5 RCTs).134 One Cochrane review 
identified two trials that focused on non-pharmacologic delirium prevention approaches.138 
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Across systematic reviews, medication review and clinician or pharmacist education were 
frequently the focus of interventions. Table 8 provides an estimated count of the intervention 
components frequently addressed across the nursing home studies included in the reviews. We 
note that reviews also included studies conducted in hospital or other non-nursing home settings. 
In addition, we classified components of interventions broadly. We recognize that elements 
could be categorized in multiple ways, but the table is intended to present a broad assessment of 
approaches addressed in studies. 

Table 8. Frequently reported components of interventions described in reviews of medication 
errors and adverse drug events* 
Intervention Component Estimated Number of Studies 

Evaluating Intervention Component  

Clinician/pharmacist education  19 
Pharmacist review of medications (care facility- or home-based) 13 
Information technology (CPOE, CDS, etc.) 7 
Academic detailing 5 
Multidisciplinary case conferences 4 
Interdisciplinary care/rounding team (typically including clinical 
pharmacist) 

3 

Clinician/multidisciplinary medication review or medication reconciliation 4 
Guidelines 3 
Transition coordination/documentation 3 
*52 unique studies set in nursing homes were described in 11 systematic reviews; studies could include more than one 
component; CPOE=Computerized physician order entry; CDS=Clinical decision support 

Primary Studies Published Since the Publication of the Included 
Systematic Reviews 

We identified an estimated 90 unique new comparative studies evaluating safety-related 
interventions in the nursing home (Table 9). A reasonable number of RCTs suggests a growing 
evidence base of potentially high quality studies. 

Table 9. Overview of estimated new studies of nursing home safety interventions 
Safety Area Addressed Randomized 

Controlled Trial (RCT) 
Prospective Intervention 
Studies, Including Cohorts 
With Comparison Groups 

Pre-Post Studies With 
Comparison Groups 

Falls with injury 33 2 3 

Pressure ulcers 22 5 2 

Infection, including healthcare-
associated infection, urinary tract 
infection, and antibiotic stewardship 

11 0 0 

Medication errors and adverse drug 
events (e.g., delirium), including 
inappropriate medication use and 
polypharmacy 

7 5 0 
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GQ4a. What is the uptake of evidence-based nursing home interventions 
beyond individual test sites? What are the most important 
barriers/facilitators to uptake of successful interventions? 

Research Evidence 
Perhaps due to mixed results and lack of consensus in the literature, uptake of specific 

interventions to enhance safety in the nursing home appears to be limited. That said, a fairly 
large body of primary literature published after the latest systematic reviews addressed in GQ3 is 
available, and this new literature could inform an update of existing findings for many safety 
areas in the nursing home care setting, such as the staffing resources necessary for intervention 
delivery. 

Barriers to Uptake 
Three primary barriers to uptake appear to be a) a lack of consensus related to the level of 

adverse events that may be acceptable and thus a target for interventions; b) lack of evidence that 
Federally-collected quality measures accurately reflect quality in the nursing home setting, and 
c) lack of implementation data from effective interventions that would support uptake, such as 
the staffing resources necessary for intervention delivery.  

 First, limited “natural history” evidence exists to provide expected levels of different safety 
outcomes absent intervention, given that some degree of decline and associated clinical events 
will certainly occur in this vulnerable and complex population. It is possible that nursing homes 
could more confidently adopt evidence-based care practices with realistic targets for achievable 
outcomes.  

Second, the current practice of comparing nursing homes on quality measures to identify 
variability (e.g., which homes are in top 10th percentile for falls) assumes that the variability in 
rates between homes is a true reflection of differences in the quality of care or safety practices 
within the facility. Empirically, however, the connection between quality measures and facility 
practices has not been well established for many quality measures and, thus, warrants further 
consideration.  

Third, most intervention studies that have demonstrated positive outcomes do not report 
either the resource needs or the specific care processes involved in the intervention. This lack of 
information makes it difficult to achieve the uptake of even successful safety interventions with 
any fidelity. In the few studies wherein the necessary resources, particularly staffing, have been 
reported, resources often exceed the typical operating capacity of the facility, suggesting that 
modifications of effective interventions may be necessary to support uptake in daily care practice 
in most nursing homes.139-141  
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GQ4b. What major areas for future research remain regarding resident 
safety in nursing homes? 

Refine Our Understanding of Safety Within the Nursing Home 
Context 

This report is based on the core measures already identified by AHRQ as safety indicators in 
the nursing home setting. However, team experts and key informants felt that this small set of 
four indicators, which were largely informed by hospital practices, did not fully capture the 
safety issues for nursing home residents.  

In reality, there are a number of contributing factors to pressure ulcers, falls, infections and 
medication errors that may also lead to events that cause injury and adverse events outside of 
these four safety domains, which are the focus of this report. These conditions and associated 
adverse events may also be improved with interventions, which suggests that they meet the 
AHRQ safety definition of a “process or structure that prevents adverse events.”  Thus, these 
domains may provide amenable targets for intervention.  

Potential domains that meet these criteria include unintentional weight loss (now a safety 
quality measure endorsed by the NQF17); dehydration; decline in ADLs, typically defined as 
basic tasks of everyday life (eating, bathing, dressing, toileting, transferring to different locations 
such as chair to bed ); functional independence; fecal and urinary incontinence, including 
constipation, depressive symptoms, moderate to severe pain, influenza vaccine; pneumococcal 
vaccine; physical restraints; and catheter left in bladder.111, 142-145 It is important to note that these 
factors may not be possible to mitigate or avoid entirely in the nursing home setting, particular 
for some segments of the population (e.g., reductions in ADL in severely impaired individuals).  

Many of these known factors are commonly referred to in the context of quality of care or 
quality of life, including those indicators that are tracked via the federally-required Minimum 
Data Set (MDS), described in Nursing Home Compare, captured through the annual survey and 
certification process, or identified through complaints. By comparing these sources as well as 
common litigation targets22 and consulting with key informants, we identified ten conditions 
(Table 10) that, if not addressed, have substantial potential to result in a safety issue. For 
example, decline in ADLs could lead to an increased likelihood of falling, and a catheter left in 
too long could lead to infection. Indeed, increasing support is coalescing around an expanded 
consideration of safety in this setting, including the recent addition to the NQF safety indicators 
of specific measures on weight loss and decline in ADLs.17 

Our research team and key informants have proposed that, to best understand and address 
safety in the nursing home setting writ large, the elements in Table 10 should also be targets for 
intervention and thus added to future research agendas. A central component of this research 
would be to identify and explicate any empirical link between these potentially contributing 
factors and clinical safety outcomes. We recognize that additional factors such as dementia also 
represent important factors to consider in future research; however, we focused in this brief on 
potentially preventable issues. Issues such as dementia or physical dependency are also prevalent 
among nursing home residents and therefore may set the stage for issues described in Table 10 to 
lead to safety events over time. In sum, future research efforts should consider which measures 
constitute the body of target outcomes relevant to nursing home safety – both final clinical 
outcomes and contributing factors.  These research efforts should also include understanding 
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what areas or factors are addressed in existing studies and the extent to which these studies offer 
insights into understanding safety in the nursing home and potential safety-related interventions.    

Table 10. Common contributing factors to safety events in nursing homes 
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Unintentional weight loss, including dehydration      
Decline in activities of daily living  – functional independence      
Fecal and urinary incontinence, including constipation      
Depressive symptoms      
Overuse or inappropriate use of antipsychotic medications      
Moderate to severe pain      
Influenza vaccine      
Pneumococcal vaccine      
Physical restraints      
Catheter left in bladder      
AHRQ=Agency for Healthcare Research and Quality; MDS=Minimum Data Set; CMS=Centers for Medicaid and Medicare 
Services 

Encourage Implementation Research Specific to Nursing Home 
Safety 

Many studies in this field, to date, have not included standardized, independent measures of 
safety outcomes, complete information on the care processes thought to be related to those 
outcomes, details about the staffing resources (number, time, equipment) necessary to provide 
the interventions, or leadership, regulatory, and payment characteristics that may affect 
implementation. Because these components are so often lacking in the literature, it is difficult to 
determine to what extent mixed results in prior systematic reviews for various outcomes are 
attributable to a lack of an intervention effect or lack of intervention fidelity or lack of resources 
to support the intervention. It is noteworthy that many of these same implementation issues were 
discussed in a recent AHRQ-sponsored report on non-pharmacological interventions for 
behavioral disturbance in long-term care settings.146 The weaknesses in implementation 
contribute to the weak/mixed evidence base, a dearth of incentives to change care practice, and 
questions about staffing resource requirements necessary to improve outcomes as well as what 
outcomes are even achievable in the nursing home setting. These are inter-related, important 
issues that should be addressed in future studies, and we provide more specific discussion of 
some of these implementation research issues in the remainder of this section. In addition, 
understanding of the sustainability of effects of intervention is lacking; future research should 
consider how to maximize durability of positive outcomes of interventions.  
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Develop Consensus Around Common Outcomes 
As noted above, specific outcome performance standards (e.g., absolute rather than relative 

performance) for acceptable quality of care and safety in nursing homes are absent and this likely 
impedes the uptake of interventions with demonstrated effectiveness. One way to achieve 
performance standards is to actively develop consensus among experts in the field. Another 
approach is to encourage the conduct of implementation science to help identify what is 
achievable under controlled conditions, and, in this context, describe fully the resources and 
circumstances needed to achieve those outcomes. Finally, better characterization of 
implementation research also could provide important clinical information about the resident 
characteristics that may modify the effectiveness of specific interventions.  
Specific research questions include:   

• What are the maximum achievable outcomes (e.g., fall or pressure ulcer incidence 
rate reduction) when specific care processes thought to be related to the outcomes are 
implemented with high fidelity?  

• What are the resources required to consistently implement the intervention to all 
residents in need within a given facility (e.g., number of staff, training, equipment)?  

• What resident characteristics modify intervention effectiveness such that clinically 
meaningful criteria can be used to best target interventions, especially in the context 
of limited staffing resources?   

Empirically Assess the Role of Performance Monitoring Approaches 
in Nursing Home Settings 

Outside of the Federal and State inspection process and recent targeted chart review 
protocols used in OIG studies,2 most research to date has relied solely on self-reported 
information from nursing facilities. Because discrepancies have been noted between self-
reported and externally collected data, validation research as well as direct observation studies 
would be informative.2, 147-149  

In particular, questions that have arisen about the accuracy of self-reported staffing 
information that is part of the current 5-Star reporting systems, staffing data submitted to CMS 
will soon be based on nursing home payroll data in lieu of facility self-report. As an example of 
changes in practice that may improve available data, CMS has now instructed survey staff to 
increase their audits during the survey process.150, 151  
Research questions include: 

• What auditing approaches are most efficacious and effective more broadly for verifying 
the accuracy of adverse event reporting in nursing homes?  

• Does the effectiveness of such auditing differ based on the frequency of the audits? 
• What are the most accurate information sources to identify safety issues in the nursing 

home setting?  

Rigorously Study the Role of Staffing Models, Levels, and Types of 
Staff in Achieving Safe Nursing Home Environments  

In contrast to hospitals and hospital care, nursing homes rely on many non-licensed personnel 
(e.g., nurse aides) who are responsible for the majority of labor-intensive and non-clinical ADL 
care (e.g., helping residents get in/out of bed, dressing, bathing, feeding, toileting, walking 
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assistance) delivered to residents over a longer period of time. Also in contrast to hospitals, 
nursing homes rely more on Licensed Practical Nurses or Licensed Vocational Nurses 
(LPNs/LVNs) as opposed to Registered Nurses (RNs), which may have implications for 
medication errors as well as overall clinical management. A mixed body of research has 
explicitly explored the association of staffing levels and quality of care issues that may 
contribute to safety, with most studies reporting positive outcomes and others not demonstrating 
any effect. Systematic and narrative reviews have identified substantial variation in the study 
methods and measurement of staffing interventions. Studies overall were considered 
methodologically flawed in the reviews that reported study quality, and reviews generally 
commented on variation in methods to measure staffing.152-156  

The largest and most standardized database on this topic is perhaps the five-star nursing 
home rating system, which catalogues staffing, survey deficiency and quality outcome data for 
all nursing home facilities in the U.S. on a routine basis using a standardized reporting format. 
Data from these reports also suggest positive associations between total staffing (i.e., licensed 
nurses plus nurse aides), survey deficiencies, 30-day hospital readmissions from SNF and 
successful community discharge from SNF.157-159 However, the mechanism through which 
staffing may be affecting care quality in these five star reports is unclear.  

Future studies should be used to determine the effects of specific staffing models on care 
processes related to safety outcomes. Concurrently, effectiveness studies should report details 
about staffing that can be used to assess this potential modifier of effectiveness.139-141 An 
increased focus on a more rigorous application of implementation science in the evaluation of 
nursing home interventions could provide a basis for understanding the role of staffing models in 
the future and would, in fact, reduce the need for minimum staffing standards in nursing homes 
by providing more nuanced information about models and staffing types that affect outcomes. 
Many nursing homes nationwide currently report total staffing levels that are consistent with 
expert consensus recommendations (Table 1). However, staffing levels and types of staff still 
vary significantly among facilities, with little evidence to suggest that any particular model is 
optimal for improving quality and safety.152, 160 A potential reason for the current variability in 
staffing levels is the absence of reliable and empirically established models describing an 
optimal level and mix of staffing resources based on resident acuity.  

Research questions include:  
• What are the staff-time requirements and type(s) of staff associated with interventions 

known to prevent adverse events?  
• Given staff time requirements and staffing skill mix, are any staffing models more 

efficient and effective than others in practice for preventing adverse events?  
• How can labor resource data be converted into an information system useful for planning 

the number and skill mix of staff necessary to prevent adverse events?  

Better Understand What Works for Staff Training and 
Management and Organizational Culture  

At a very practical level, methods of training and managing staff should be studied and 
reported, including operational research and rigorously conducted qualitative research to 
understand contextual factors with the nursing home setting and staff perspectives. It is 
conceivable that managers may not be cognizant of safety lapses in their facilities or the best 
approaches to training staff, documenting care, or implementing programs to improve safety. 
Recent studies from multiple hospital systems have shown that both nurses and patients report 
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frequent omitted care, particularly care related to pressure ulcer and fall prevention (e.g. 
repositioning and mobility assistance). Hospital nurse staffing levels have been shown to be the 
primary predictor of care omissions and there is no reason to believe that this is not also a 
potential issue in nursing homes161, 162  Rigorous evaluations of both staff training and 
management models would provide needed information for broader implementation. Potential 
examples include web-based approaches that would be continually available to new staff. 
Programs that do exist, including the Quality Assessment and Performance Improvement (QAPI) 
framework, should be rigorously evaluated. 

An intervention that currently lacks rigorous evaluation is the use of point of care 
documentation systems, which are commercially available, that may provide timely methods to 
identify care frequency and care omissions. A second solution that does not require technology is 
the use of standardized observational tools by managers to intermittently monitor daily care 
processes related to adverse events. Recent studies have demonstrated that standardized 
observations can be used by both nursing home staff and federal surveyors to monitor nutritional 
care quality and resident-centered care practices147, 163-168 but both technological and non-
technological approaches to management improvement need to be rigorously evaluated in future 
studies. 

Further, understanding of how management and leadership practices and work processes 
affect care and the safety-related climate of nursing homes is also needed, and some literature 
from the hospital setting may guide efforts in this area.169-171   

 Research questions include:  
• What is the effectiveness of various staff training and management models for improving 

staff ability to provide optimal care consistently? 
• What is the role of direct observation in multicomponent approaches to staff management 

of clinical care?  
• What is the effectiveness of point-of-care documentation systems for reducing adverse 

events? 
• What is the role of care process information (collected either through technology or 

standardized observations) for improving staff performance?  
• What are the costs of implementing new care process documentation systems or the staff 

training and management models based on the data generated by these systems?  
• How do leadership style, management practices, and work organization affect care and 

safety?  
• How do organizational and management factors contribute to a culture of safety? 

Understand the Effects of Care Omissions on Safety 
A number of researchers have suggested that the basis for safety issues may be identifiable 

omissions of care, and thus that omissions of care may be a focus of study. Care omissions can 
be defined as (1) care documented in a resident’s medical record but not actually provided by 
staff; and, (2) the presence of a clinical condition not identified by staff and thus not reflected in 
the care plan and/or treatment decisions. Finally, prolonged delays in care delivery wherein care 
is provided but not in a timely manner may occur (e.g., delayed incontinence care or 
repositioning). 

Care omissions may reflect a discrepancy between medical record documentation and direct 
observations of care delivery in the nursing home setting for incontinence care (e.g., toileting 
assistance and changing), feeding assistance during meals, nutritional supplement and snack 
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delivery between meals, repositioning and mobility exercise.148 Separate studies have shown that 
many clinical conditions go unrecognized and untreated by staff including depression, moderate 
to severe pain, inadequate food and fluid intake and unintentional weight loss.147, 172-175 
Similarly, other clinical conditions may be recognized by staff but not adequately addressed in 
resident care plans (e.g., incontinence and a toileting program). A recent Government 
Accounting Office (GAO) report indicated that fall risk, nutritional problems and incontinence 
are commonly experienced by nursing home residents but are not addressed in care plans.78, 159 
Prolonged and/or excessive omissions of care may increase a resident’s risk for harm and 
subsequently be deemed as neglect/abuse in litigation (e.g., recurrent episodes of inadequate 
feeding assistance can lead to weight loss/dehydration).  

Research questions include: 
• How can omissions of care be captured and measured?  
• How do omissions of care contribute to adverse events? 
• How do omissions of care for risk factors related to pressure ulcers and falls (e.g., 

exercise and incontinence care) affect these outcomes? 

 Rigorously Evaluate Person-Centered Care 
Key Informants added one additional concept to key safety and quality issues, that of person-

centered care as a way of supporting an environment less susceptible to safety lapses. A central 
tenet of person-centered care is staff compliance with residents’ preferences and/or the ability of 
residents to make choices about aspects of their daily care and lives. Person-centered care 
approaches may have a potential impact on resident wellbeing and quality of life, and anecdotal 
evidence suggests that some approaches (e.g., Eden Alternative, Greenhouses) may produce both 
clinical and quality of life benefits. However, the research literature is fairly limited, and most 
often does not explicitly describe the key components of person-centered care in a way that is 
measurable, and thus replicable, by other facilities. 

Given potential trade-offs between personal freedom (a common tenet of these approaches) 
and safety, good evaluations are needed to better understand the role and optimal implementation 
of person-centered care. Conversely, studies to evaluate clinical interventions to improve 
resident health status and other clinical outcomes also should consider the potential risks and 
benefits related to residents’ quality of life and wellbeing. Future studies also should define the 
specific daily care processes related to person-centered care and objectively measure associated 
outcomes to allow such models to be replicated in other facilities. Understanding the impact of 
the physical structure of the home, such as providing a more homelike environment, is also 
lacking. Research in this area may also include rigorously conducted qualitative research to 
better inform our understanding of contextual factors related to of care as well as staff, family, 
and resident perspectives. 

Research questions include:  
• How does daily care differ between facilities based on person-centered care models and 

other models (e.g. are residents offered more choices in their daily lives?)  
• What are the key, measurable daily care processes that define the person-centered care 

model, and how can these be replicated more broadly?  
• How do daily care differences relate to adverse events? 
• How does the physical environment of the nursing home affect care outcomes and safety 

of care?  
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Study Approaches to Managing Polypharmacy 
 Polypharmacy is common in both hospitalized older patients and nursing home residents and 
can be associated with a number of adverse events and other poor clinical outcomes. We do not 
know, however, to what extent it can be improved for this medically complex population, while 
managing challenging clinical conditions. For example, older adults discharged from the hospital 
to post-acute care (SNFs) have an average of more than 13 medications and new medications are 
prescribed during their hospital stay.27, 176 This high number of medications per patient may 
increase the probability of adverse medication-related events and also is related to multiple 
geriatric syndromes associated with safety outcomes (e.g., falls, urinary incontinence, weight 
loss, delirium, depression).27, 177-180 Literature on medication-related adverse events alludes to 
some of these issues. However, evidence that medications can be safely reduced for this frail 
older population or if improved health outcomes related to safety can be achieved with 
medication reductions is lacking for older hospitalized patients discharged to SNF but also for 
those discharged to home.76 Future research should evaluate interventions related to 
polypharmacy and medication reductions and should assess appropriate medication management 
to optimally balance reducing unnecessary prescriptions while also effectively managing clinical 
needs.  

Research questions include:  
• Is there evidence that polypharmacy is associated with adverse events in the nursing 

home population? 
• What interventions, including technology-based approaches, may safely reduce the 

number of prescribed medications for hospitalized older adults discharged to SNF and 
subsequently to the nursing home or home demonstrate promise?  

Establish What Lessons Can Be Learned From Hospital Safety for 
Older Patients 

The assumption that effective hospital safety interventions are transferrable to the nursing 
home setting is untested, as noted in this report. Furthermore, analyses of hospital discharge 
records highlight a lack of documentation for problems related to safety and experienced by 
geriatric patients in the hospital.25, 27, 31 A separate comprehensive literature review of hospital-
based safety practices specifically as they relate to older patients could identify aspects of 
hospital care and the discharge process that warrant improvement. 

Research questions include:  
• What is the evidence that hospital- based interventions to improve safety are transferrable 

to the nursing home population? 
• What barriers to generalizability exist? 
• What modifiers of effectiveness exist in the nursing home setting that are the same or 

different than those in the hospital?  
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GQ4c. In what ways is the field of long-term care changing such that 
resident safety interventions may need to adapt to a new environment, and 
what additional challenges do these changing conditions bring to increasing 
long-term care patient safety? 

Population Shifts and Clinical Challenges 
Our Key Informants suggested that several shifts in the target population are occurring 

rapidly and require that safety interventions and related research adapt as part of future efforts to 
improve safety outcomes. These include increases in the psychiatric needs of nursing home 
residents, individuals with HIV-AIDS living longer lives and moving to nursing home care, and 
the care of aging prisoners. Perhaps most significantly, a greater proportion of older adults who 
are higher functioning with fewer care needs are moving into assisted-living facilities (ALFs), 
rather than nursing homes, which changes the population still moving into nursing homes to be 
of significantly higher acuity. Thus, the nursing home population is becoming more medically 
complex with higher care needs. As this shift occurs, the dominant paradigm may shift  to 
palliative care, which has the potential to affect definitions of target safety outcomes as well. 
Also inherent in this shift is a need to focus increasingly on educating families and residents to 
make informed treatment decisions such that a resident’s life expectancy and quality of life are 
strongly considered. 

ALFs and Dementia Care Within ALFs 
ALFs are not only the fastest growing segment of older adult congregate living but ALFs 

also house residents with multiple ADL and cognitive impairments.181, 182 Some State-level 
regulations govern ALF staffing, but these vary by State and are less restrictive than those for 
nursing homes. In particular, the significant growth in dementia care services within ALFs 
makes this segment of the ALF population similar to those with dementia in nursing homes.182, 

183 This similarity suggests that safety issues for those with dementia in the ALF care setting may 
be comparable. One of the biggest challenges in ALFs is the lack of standardized quality or 
safety data; thus, the extent of care quality and/or safety problems in this care setting is largely 
unknown, with only a few studies examining ALF care quality.182-185 Future research in this area 
is needed for multiple reasons. 

First, the number of ALFs is growing with an estimated 36,000 facilities serving over one 
million older adults nationwide.181 A recent nationwide survey of 31,100 ALFs revealed 
dementia as one of the most prevalent chronic conditions.182 At least partially due to the 
prevalence of dementia, 74 percent of ALF residents require caregiver assistance with one or 
more ADLs, such as bathing (72 percent), dressing (52 percent), and toileting (36 percent).182 
Moreover, a longitudinal study showed that ALF residents and long-stay nursing home residents 
both experienced significant and comparable decline in their ability to independently perform 
ADLs.184 Functional decline is a quality indicator for both short- and long-stay nursing home 
residents, and evidence suggests that optimal care can prevent decline.141 Thus, safety issues 
related to functional decline may be similar in both the nursing home and ALF care settings. 
Because the ALF industry began as a hospitality industry, it is also likely that measures related to 
person-centered care and quality of life are also equally applicable across settings. 

One Key Informant who represented the ALF industry noted that resident acuity is increasing 
in this population, and current ALF staffing, both in terms of number and skill set, may be 
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inadequate to meet future needs. Some of the safety concerns raised by Key Informants included 
medication errors, at least partially due to the skill set of the staff responsible for medication 
management (e.g., use of medication aides as opposed to licensed nurses); falls; and accurate 
assessments of clinical conditions (e.g., delirium, dehydration, depression) in the absence of 
licensed nurses with this skill set to support timely treatment.  

 
Summary and Conclusions 

Summary of Patient Populations and/or Safety Issues Not 
Addressed in This Technical Brief 

Several areas are notably not included in this report. We did not review safety issues 
associated with home health care services, although these services are growing rapidly. We also 
did not review data on hospice and palliative care services, although we note the need for 
attention here. Issues related to staff-to-resident aggression or altercations or resident-to-resident 
aggression, especially in individuals with dementia, pose important potential safety concerns but 
were not in scope for this report. We also excluded transitional care units in hospitals and 
inpatient hospital rehabilitation facilities, as well as Veterans Administration (VA) community 
living centers (although some of the cited research may have included VA sites, we did not 
examine this setting specifically). Finally, as noted, assisted living facilities may be the fastest 
growing setting for the care of increasingly vulnerable residents but these were not the focus of 
our report. That said, it was challenging to determine which studies in the systematic review 
literature were truly conducted in nursing homes or may have taken place in residential care 
settings, given inadequate descriptions of settings as well as different terminology used, 
especially internationally. 

Conclusions 
Current discourse about safety and adverse events in nursing homes is largely based on the 

study of patient safety in the hospital. The four areas currently identified by the Agency for 
Healthcare Research and Quality for measuring nursing home safety (falls, pressure ulcers, 
infections, medication errors and adverse drug events) are taken directly from hospital-based 
concerns. As described here, these four areas alone are likely inadequate to capture the breadth 
of safety concerns in the nursing home as well as additional measures that might be considered 
safety issues in the development of a research agenda in this space. Nursing homes differ from 
hospitals in many ways, including individuals’ resident status and the complexity of their care 
needs. A large and growing body of literature related to nursing home safety exists, as evidenced 
by the available literature in this brief. As noted, however, the quality of that research is mixed. 
In a number of areas that have existing systematic reviews, enough new studies are available that 
new systematic reviews may be warranted. In terms of primary research, we have laid out not 
only the current state of the literature, but recommendations for future research. Those 
recommendations, available in Guiding Question 4, should be taken up by the research 
community and the funders should consider them as priorities for funding research.  
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Appendix A. Summary of Key Informant Calls 
 

Technical Brief Key Informant Discussion Call #1 
Vanderbilt Evidence-based Practice Center Technical Brief: Critical Analysis of 

the Evidence for Patient Safety Practices in Nursing Home Settings 
 
Patient Safety Technical Brief Discussion 
*Participant names have been redacted from these summaries  
 
Introduction to Guiding Questions (GQs) 
EPC began the discussion by introducing the first guiding question (GQ) and soliciting for 
general feedback from the key informants (KIs).  
EPC mentioned that the GQs help guide the discussion and would like the KI’s perspective on 
patient safety issues in the nursing home (NH) setting.  
 
Definition of patient safety discussion 
EPC inquired how broadly the patient safety construct should be defined. AHRQ defines patient 
safety broadly and asked the KIs to think about all the potential safety issues in NH settings 
across the CMS derived quality indicators: staffing, care omission, elder abuse and neglect. She 
solicited insight from the KIs on what the most silent issues are for NH patient safety. 
KI responded that some view patient safety very narrowly and need actual, measurable harm 
demonstrated rather than missed opportunities and wanted to be really careful about how 
patient safety is defined in the NH setting and KI agreed.  
 
Quality of life (QOL) and person centered care discussion 
KI advised the group to not let patient safety issues overwhelm quality of life (QOL) issues and 
would like to see important QOL issues included under the patient safety definition.  
EPC inquired if the KIs are speaking to issues like omitted care or missed care that may not 
result in an adverse event, but effects QOL, dignity, etc. and KIs agreed that this is extremely 
important. 
KI stated that there are some person-centered measures that capture QOL. Edvardsson, from 
Norway has done work on developing patient-centered measures, looking at the tradeoff 
between patient-centered care and safety or adverse events.  
EPC mentioned that Rosalie Kane has also written about person-centered care.  
EPC stated that one part of the technical brief is to summarize the gaps and point out areas for 
future research. There is a paucity of quality of life interventions, or person centered 
interventions so this would be a gap in the literature to highlight for future research.  
KI added that NH resident’s subjective experience should be counted here. Research in the NH 
setting needs to accommodate the experience of the residents in long-term care settings rather 
than defining quality of life formulaically and the EPC Team agreed.  
 
Staff educational training/changing staff behavior discussion 
KI added educational programs in long-term care settings as a potential patient safety issue and 
noted that there is intervention research on educational programs and sustainability of those 
programs over time and will email some references to the team.  
EPC inquired if KI meant there needs to be a different approach to staff training and education 
that is much more evidence-based in the education or training literature and she agreed. 
EPC asked the KIs what they see as some of the significant challenges in changing staff 
behavior?  
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KI noted that NH leadership (e.g., director of nursing) is generally inadequately trained in 
management and is a common problem across NHs. She also noted that nurses who work in 
NH units also lack management skills (e.g., managing the unit or managing people). There’s a 
paucity of staff education in managing people. 
KIs also noted that frontline staff are generally poorly trained, poorly resourced, and left out of 
decision making. Another key issue is the trend to hire more LPNs, fewer RNS and even fewer 
BSNs. If you look at the hospital literature, it suggests that there is a direct correlation to 
increased mortality, morbidity and costs. LPNs are not trained to assess and, by law in most 
states, shouldn’t be assessing. 
KIs also pointed out that the real patient safety issues are with staff skill mix (e.g., staff skills 
matched with the skills that are needed in different NH settings with different resident mixes). 
KI stated that Nurse Aides have very little training (state’s minimum number of hours, annual 
infection control, fire safety, compliance training). 
 
Overall staff mix/skill levels 
KI acknowledged that NH upper level management doesn’t differentiate between CNAs and 
RNs due to the lack of understanding of differences in skill training and scope of practice 
between the CNAs and RNs or BSNs.  
EPC agreed and added that the scope of practice in NHs is changing. More and more tasks that 
used to be done by licensed nurses that are now done by nurse aides. 
KI would like to see an intervention looking at staff mix in the NH setting. Linda Atkins 
conducted a staff mix study in hospital settings and those credentials (RN vs. LPN/CAN) 
actually made a big difference in patient outcomes.  
 
Staff turnover/staff to resident ratio issues 
KI brought up the issue of inadequate onboarding of staff with minimal orientation.  
KI suggested that one possible outcome measure would be employee turnover. 
EPC noted that patient to nurse aide ratio is between 10-15 residents to 1 nurse aid and 
suggested that increasing staffing numbers, education, training, and management of residents 
are key issues and the KIs agreed. 
 
Systems level issues 
KI suggested adding systems level issues as a patient safety issue.  
EPC Team agreed that when identifying intervention studies in this care setting they are often 
focused on an isolated aspect of care with one or two key outcomes and that a multifaceted, 
systems-level intervention is warranted. 
EPC agreed that a multicomponent intervention would need to go into a NH and change 
everything at the same time and implement it. 
KI reiterated the key issues are organizational change, including resident case mix changes and 
staff training. 
KI mentioned that the Robert Johnson Foundation funded 5 research groups to conduct a series 
of nested studies on the Greenhouse program that asked similar questions from different 
vantage points including large data sets, interviews, MDS and field work. She noted that an 
article was published in HSR last year on the mixed methods process and challenges, and a 
special issue that the WJ purchased in Health Services Research that is coming out in early 
2016.  
 
White House Conference on Aging Brief 
The EPC Team inquired if the KIs were familiar with the White House Conference on Aging 
brief about the changes to improve care and safety in NHs by HHS secretary Sylvia Burwell, 
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specifically the change to ensure that NHs take into consideration the health of residents when 
making decisions on the kinds of levels of staffing.  
KIs mentioned that the federal register report on staffing in NHs actually alluded to that as well. 
 
Patient Safety as a broader issue  
EPC inquired if the existing measures (e.g., falls, pressures ulcers, weight loss) are not 
adequate measures of quality or safety in the NH. 
KI agreed that the existing patient safety measures should take into consideration quality of life 
issues (e.g., restraining a resident so that he doesn’t fall and limiting his quality of life/dignity 
versus letting the resident have the freedom to move around and potentially fall but have quality 
of life).  
 
Hospital care of elderly 
KI stated that elderly patient safety is worse in the hospital (e.g., delirium, falls, pressure ulcers), 
due to hospital staff treating the condition without regard to the age of the patient.  
EPC agreed that the hospital treat patients based on the diagnostic codes. 
KI added that nurses and physicians tend to see the patient when they’re first admitted as their 
baseline status instead of how they were functioning two weeks prior to the admission. She also 
added that most of the infections come from hospitals which are a very different situation than in 
a nursing home. There’s an infectious disease specialist who is looking at how to keep other 
residents safe while not completely isolating a resident. 
 
Admissions/Transfers to NHs  
KI suggested that we look at admissions. Admissions to nursing homes are a huge issue. The 
transfer of care to NH setting is typically lacking in the information you get, who gets it, how that 
leads to a care plan, and if there was family involvement in the care planning process. 
 
Resident mix changing over time (patient acuity level is higher) 
KIs brought up the issue of changing resident mix and the increasing proportion of short and 
long stay residents. One of the challenges NHs face is how to effectively implement 
interventions and proper staff training/levels if you have a resident mix with different care needs. 
The issue of changing resident mix extends to new types of resident populations (e.g., ex-
prisoners and parolees, psych patients, AIDS and HIV patients, more trauma patients) leading 
to higher levels of patient acuity.  
The EPC Team agreed and added that this issue underscores the need for higher skilled 
workforce in NHs and the need for higher staff to resident ratios.  
KI added that even among short stay residents, the nature of the population is changing. 
Residents with hip or knees conditions are being replaced by more medically complex care 
residents even in the short stay NH settings. 
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Technical Brief Key Informant Discussion Call #2 
Vanderbilt Evidence-based Practice Center Technical Brief: Critical Analysis of 

the Evidence for Patient Safety Practices in Nursing Home Settings 
 
Patient Safety Technical Brief Discussion 
 
Introduction to Guiding Questions (GQs) 
EPC introduced the GQs to the Key Informants (KIs) and solicited their input based on their 
experiences and perspectives in the field.  
 
Scope/definitions of GQs 
KI pointed out that the term patient should be replaced with resident since that is the accepted 
term in the nursing home (NH) and assisted living communities. She also brought to the team’s 
attention that the GQs were medically oriented in scope rather than including person-centered 
quality of life issues.   
KI also inquired about dementia in the GQs and stated that roughly half of NH residents have 
some form of cognitive impairment, many of them with dementia and the comparative figure in 
assisted living is 40%. She also added that we should be inclusive of the broader category of 
cognitive impairment, not solely dementia residents in NHs and assisted living facilities.  
EPC solicited input from the KIs on how to handle the definition of patient safety for issues that 
are not measured by adverse events (e.g., quality of life issues for dementia care).  
KI inquired if the EPC team was aware of the dementia report that the National Quality Forum 
did recently? The report provides a conceptual framework for measurements and a literature 
review on quality measures and the measures that they went through cover the assisted living 
and NH environments.  
 
Gaps in the literature discussion 
EPC asked the KIs for input on other salient issues, gaps in the literature or issues for future 
research that are important to capture in this report.  
The KIs suggested that outcomes related to dementia: falls, wandering, use of antipsychotics, 
and inappropriate medication use that affect cognition should be included.  
 
Patient Safety issues in Assisted Living facilities discussion 
The EPC team inquired if safety problems for dementia residents are worse in assisted living 
than they are in NHs. 
KI was unsure, but reiterated that NHs are far more sophisticated in tracking patient safety 
issues (e.g., falls) than assisted living facilities. 
KI added that mild cognitive impairment is not the same as early stage dementia and there are 
many different types of dementia, many of which are diagnosed in error.   
EPC agreed that assisted living facilities have a lot of cognitively impaired people and creates 
additional safety issues.  
EPC inquired if there were other safety concerns dementia residents in either assisted living or 
nursing homes that the EPC team needed to include in the report 
KI added swallowing disorders as a significant patient safety issue for Parkinson’s and dementia 
residents.  
 
Dementia 
EPC inquired if the issue of medically focused definitions of safety from AHRQ needs to be 
expanded to include quality of life issues. 
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KI agreed that resident safety isn’t about medical approaches all of the time. For example, a 
person with dementia who wanders (as many as 60-80 percent of people with dementia will 
wander) isn’t particularly a medical issue, but it’s a safety issue.  Protocols need to be 
implemented to address unaccompanied wandering off property or into other resident’s room.  
EPC suggested starting the discussion in the area of safety issues for dementia care that are 
medically related or a central concern for that group of residents in both NHs and assisted living 
settings.  
 
Delirium 
KI added delirium as an important patient safety issue. Delirium, knowing whether or not 
someone has delirium is important. Pain is another clinical measure that is important with 
delirium residents and their ability to communicate their condition  
The EPC team agreed and noted that there’s literature that has repeatedly demonstrated that 
those with dementia or any type of cognitive impairment are at much higher risk and have 
poorer clinical outcomes. Accurate treatment of pain, depression, delirium, medication 
appropriateness, or medication errors should all be considered patient safety issues for the 
cognitively impaired population and they are going to be at higher risk.  
 
Medication errors 
EPC inquired if medication error is significant safety concern for assisted living facilities since 
there is such a low level of licensed nurses.  
KI agreed and stated that most of the assisted living facilities used medication aids (not CNAs). 
Her facilities use LBNs and LPNs, but even then LPNs and LBNs have minimal training. Safety 
is really a huge issue and it’s getting kind of alarming because the acuity levels are just so high.  
 
Regulating assisted living facilities 
KI noted that more states including California are looking into regulating assisted living facilities. 
The Assisted Living Association is trying to be proactive and develop regulations. The CALA 
association (California Assisted Living Association) has been collecting data precisely to track 
some of these safety issues. Other organizations are TALA (Texas Assisted Living Association) 
and the Alpha Group. 
 
Grey literature resources discussion 
EPC asked the KIs where they look to find interventions to implement on site.  
KI mentioned that The Alzheimer’s Association has a series of dementia care practice 
recommendations that have been around since the 2000’s in the grey literature that you 
wouldn’t necessarily find in a PubMed search. Dementia care practice recommendations 
provide an outline on how people can best take care of people with dementia, but how does the 
facility take that and translate it into an educational program for their staff and how did they 
implement it during the care planning process? That is where I think the most work probably 
needs to be done at least in the area of dementia. 
KI agreed and suggested looking at the assisted living trade associations (annual meeting, 
educational conferences). Look at the list of lectures and seminars and sessions they have 
devoted to safety issues as an indicator of what the trade itself is identifying as problems. 
And you’d also identify through those trade associations identify their own experts. 
 
Change in resident mix for assisted living facilities discussion 
The KIs brought up the resident mix is changing for assisted living facilities. NHs used to have 
residents with more complex medical needs, but now assisted living facilities are seeing an 
increase in this type of resident and the assisted living industry is aware it is happening, but just 
beginning to try to set up some regulations to help better deal with this type of complex resident. 
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Staffing mix/ratio/skill level in assisted living facilities and NHs discussion 
KI stated that her expertise is mostly with assisted living and the quality of the staff skills is an 
issue. One of the problems is that assisted living facilities are taking on higher and higher acuity 
residents that used to be handled in NHs almost exclusively. The assisted living facilities are not 
staffed with the skill level of a NH or a hospital.  The highest skilled staff is the director who 
might be an RN. Staff mix is mostly LPNs with no skill/competence in assessment, CNAs or 
aides. Outcomes- in assisted living the outcomes are not tracked- there’s no effort in assisted 
living to track these outcome measures as a way to improve quality. Assisted living is very 
primitive when compared to a NH setting. 
The KIs added that there is staffing difference between the NHs and assisted living facilities in 
terms of skill level (e.g., less RNS, aids). Care providers in assisted living don’t have to be 
certified nursing assistants and it’s unclear how they are trained. 
EPC also added that in nursing homes there are some regulations and consensus about what 
staffing levels should be, but there are little to no regulations in assisted living leading to a lot of 
assisted living facilities with very poor staff to resident ratios/mix. 
KI agreed and noted that the staff ratio varies by state (e.g., the state of California requires 
assisted living facilities to have one staff for 15 residents) and not all states regulate this. 
KI pointed out that assisted living was supposed to be more of a hospitality model for residents 
to have a gracious life with a little bit of assisted care. 
EPC reiterated that in terms of interventions to improve patient safety, everything comes back to 
staffing (training, staff mix/ratio) and the KIs agreed.  
KI added emphasis to the staff skill level and the staffing ratios are just not adequate for the 
levels of acuity in the NH or assisted living.  
 
Person-centered care in assisted living facilities 
KI stated that assisted living facilities tend to handle person centered care/dignity/quality of life 
issues better than NHs because assisted living started out as a hospitality model. Assisted living 
is an adjunct to independent living and that person-centered model of care has always been 
imbedded in the programs. The NH model is a nurse dominated model whereas assisted living 
really isn’t 
EPC inquired about the issues that might impede resident safety, including resident assessment 
and clinical information.  
KI responded that assisted living has care plans required in most states, but care plans are 
loosely put together and not at the level of sophistication found in NHs where monitoring and 
tracking takes place. The issue with NHs is that they are over regimented (over structured).  
KI reiterated that person-centered care is critical to the success of providing good quality of life 
for residents without or without dementia in assisted living (e.g., if someone likes to seep late 
they are able to wake up at 10 in the morning instead of 6 in the morning when the shift 
changes). Knowing the person’s background can help improve their quality of life and quality of 
care for other residents.  
 
End of life care/Hospice 
EPC also inquired about quality of end of life care at assisted living facilities and do you view 
that as a safety issue? 
KI stated that the majority of assisted living facilities partner with hospice services. Hospice has 
its own model, its own rules and expectations  
EPC inquired as to when the hospice service is initiated for a resident. 
KI stated that the person is typically in a state of decline and will have physician involvement to 
place the order for hospice services. The family is also involved at this point. Hospice has social 
workers and grief counselors, and other services for the family. The safety issue would be the 
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staff not having adequate skills. Moving forward, all of our aids need to be CNAs, which would 
be a new staffing model for assisted living.  
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Technical Brief Key Informant Discussion Call #3 
Vanderbilt Evidence-based Practice Center Technical Brief: Critical Analysis of 

the Evidence for Patient Safety Practices in Nursing Home Settings 
 
Patient safety definition and overview of Guiding Questions (GQs) 
The EPC team started out the discussion by introducing the Agency for Healthcare Research 
and Quality’s (AHRQ) broad definition of patient safety soliciting feedback from the KIs on their 
views of patient safety in the context of nursing home (NH) settings. 
 
KI stated that it would be challenging to cover every potential patient safety issue in one 
technical brief. 
KI added that safety is not a thing, but a result and it would be hard to imagine safety as a 
structure. 
 
The EPC team inquired if limiting the report to adverse events is the right course of action. 
Adverse events discussed in the literature include patient safety issues like falls, pressure 
sores, weight loss, and medication errors. 
 
EPC reiterated that this report is looking at adverse events as outcomes.  
 
KI added that from a hospital perspective, dealing with infections and reporting infection 
outcomes (e.g., surgical site infections), that we really don’t know preventability. We know what 
our rate should be compared to our peer hospitals and can examine process failures and 
adherence, but we may not know direct causality or preventability. Several patient safety issues 
of concern in a post-acute care facility (e.g., NH, skilled nursing facility [SNF], assisted living) 
would be the acquired urinary tract infection (UTI), respiratory tract infection, and gastroenteritis, 
level of vaccinated workers, hand washing practices, and safe injection practice. Some of these 
are measurable (e.g., process, outcome measures).  
 
EPC also inquired if preventability can be done in a nursing home not just in a hospital setting 
and KI stated that there’s pretty good evidence in hospitals that depending on the kind of 
anesthesia used during an operation it reduces or increases the likelihood that specific types of 
patients have delirium post-surgically. Now what are the causes of delirium and do they arise 
while people are in nursing homes and can they be addressed and prevented? It’s likely that it’s 
possible to the extent that it’s actually defined and documented.  
 
EPC inquired if hospitalizations and burdensome transitional care should be encompassed 
under patient safety? 
KI replied that there are a certain strata of patients with re-hospitalizations for hip fracture rehab 
which is a very different issue than re-hospitalizations of a NH resident with multiple chronic 
comorbidities and multiple medications. Those patients present a different set of clinical 
problems and a different set of clinical rates. Both can potentially be prevented and it depends 
of how you want to do that. 
 
Scope of patient safety Issues covered in the report 
KI stated that patient quality is a big issue and is subset of patient safety and need to define it in 
advance and focus on some of the most important patient safety areas because you can’t cover 
everything and the EPC team agreed. She also pointed out that the literature on even one of 
these patient safety issues could be a whole technical brief in itself. 
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EPC inquired what salient issues are the most important to focus on in this report and KI stated 
that pressure ulcers, infection, psychotropic drug use, weight loss, activities of daily living (ADL) 
decline, incontinence, and pain are the main patient safety issues. Re-hospitalization could be 
included, but really should be in a separate report and the other KIs agreed. 
 
EPC stated that some of the issues that have come up in our previous KI calls were aspects of 
safety and quality that have not been traditionally captured by the Nursing Home compare 
quality measures. She inquired if there other measures that are not necessarily clinical 
outcomes, but other types of outcomes that we should include in this report? 
 
KI suggested adding the issue of staffing (e.g., low staffing levels lead to bad safety practice) 
and the EPC team noted that this is an issue that is cross-cutting over all patient safety issues.  
The EPC team inquired if it is important to include quality of life or resident-centered care issues 
in the report (e.g., non-clinical events, hospital readmissions).  
 
KI suggested to not include quality of life under the concept of patient safety to help narrow the 
scope of how we are defining patient safety and the other KIs agreed that it would broaden the 
scope too far for this report. 
 
KI also suggested limiting the report by not taking on assisted living and just point out the issues 
around assisted living and KI agreed that the report needs to focus on the medical safety issues 
where there’s some institutional and societal obligation to keep people safe and the EPC team 
agreed.  
 
Antimicrobial stewardship and infection control 
KI noted that particularly in long-term care facilities, there is a need for antimicrobial 
stewardship for all uses of drug resistant organism infections (e.g., C. Diff.) and KI agreed that 
antimicrobial stewardship is a significant patient safety issue. The complications associated with 
antibiotic use in the face of infection whether they’re asymptomatic or even marginally 
symptomatic implies for the overall burden in the facility and its risk of increase in population 
rates of multi-organ resistant bacteria. There is reasonably good evidence to suggest that some 
hospitals and NHs, as they transfer patients back and forth, became pretty significant reservoirs 
of drug resistant organism infections that have the adverse effect on everyone else that passes 
through those hospitals and NHs in terms of their increased risk of a drug resistant organism 
diagnosis subsequently and the role of antibiotic use on the context of that is a significant issue. 
They might be viewed as medication errors but they are actually not a classic medication error.  
 
EPC inquired if hospitals are better at infection control and prevention than NHs and KI 
responded that hospital programs exist around the appropriateness of antimicrobials, in terms of 
indication (e.g., ensuring narrow spectrum antibiotics or treating colonization and appropriate 
diagnostic testing upfront) so there is not unnecessary use of antibiotics. The science is just 
starting as far as what interventions work, what is effective and that’s just in acute care settings.   
 
Short and long stay resident safety issues 
KI inquired about patient safety issues in short and long stay NH populations. He noted that 
there is rising pressure surrounding preferred provider selection due to penalties from Medicare 
Advantage and the insurer’s role in the contracting process. The differentiation between short 
and long stay is probably going to only be further differentiated in time and the safety issues for 
e.g., Alzheimer’s care unit in assisted living. There are increasingly more post-acute settings 
that are more like extensions of hospitals and there is an expectation that those people going to 
post-acute are intending to go home. The long stay patients, they live there. It does become a 
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quality of life issue in terms of whether they have more autonomy and control and are willing to 
take the risk of some adverse events. It will never be 100% clear but to the extent that quality or 
safety, it is multifactorial and those factors are not correlated. It’s even more so as you looked at 
that across short stay and long stay populations. 
EPC reiterated that he was referring to as quality of life for long-term stay residents that the 
patient safety issues might not be accurately measure quality and the KIs agreed. 
 
Increasing number of impaired assisted living residents 
EPC stated that assisted living is seeing an increase in more impaired residents, but the staff 
skill level and staff ratios in assisted living facilities are lower than NHs. He inquired if that poses 
bigger safety issues/problems in assisted living than in NHs? 
KI agreed and stated that the general trend has been that people in assisted living are more 
impaired than they were 10 years ago and people who are in assisted living now are people 
who were in NHs 10 or 15 years ago.  
The KIs also noted that outcomes aren’t tracked in assisted living facilities like they are in NHs 
and added that the median tenure in assisted living is only like 9-12 months before either dying 
or graduating to the NH. 
 
Palliative Care and Hospice 
KI noted another issue for both short term and long term care is the issue of residents in the 
facility for palliative care or hospice. When do you stop aggressive treatment and preventing 
infections during end of life care and questioned if the EPC team thought that would be 
considered a safety issue. 
EPC agreed that this could be a safety issue for end of life residents that may get excessive 
treatment that could lead to adverse events and KI added that people who come directly from 
hospital units to hospice units (in NHs and SNFs) across the country is a very high and fast 
growing number and that it’s an issue. He also added that Medicare Advantage (MA) patients 
typically enter hospice services about 5 days earlier than other patients. 
 
Polypharmacy and medication reconciliation issues 
KI brought up polypharmacy as a patient safety issue and stated that, for example, SNF 
patients take 15 medications on average. He also noted that some NH residents are treated for 
multiple comorbid conditions that require 3-4 medications per each condition resulting in high 
medication counts.   
EPC agreed and noted that there are long-term residents taking medications for indications that 
no longer exist because due to lack of medication reconciliation would be considered a patient 
safety issue. 
 
Staffing 
KI brought up the issue of regarding quality improvement programs and intervention studies on 
staffing that are conducted in facilities that don’t have adequate staffing so you don’t see the 
results and suggested that a clinical trial on RN staffing was needed to demonstrate that almost 
all these patient safety outcomes might be better if you had RN staffing and EPC agreed that 
there are muted effects on any intervention because of staffing limitations. 
KI suggested looking at staffing in the context of these outcomes and EPC agreed and 
mentioned that the issue of staffing, both in terms of number and kind of skill set, has come up 
several times as like an overarching issue that impacts all patient safety issues.  
KI agreed and stated that the majority of staffing studies in hospital settings show that higher 
RN staffing makes a bigger difference in patient safety than higher total staffing.  
 
Future Research Needs 
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EPC inquired if the KIs had any topics for potential future research in the NH setting. 
KI suggested three future research topics: 

1. What’s the benefit of an extra hour of therapy? 
2. Antibiotic stewardship affects both the short stay and the long stay in terms of the 

proclivity of a facility to actually engage in antimicrobial prescription and there is little 
evidence in the NH setting about how that’s used what the positive effects of reducing or 
more rationalizing the use of antimicrobials might be.  

3. What’s the effect of more rationalized medication prescription and de-prescribing 
medications in very elderly or very frail NH residents?  

 
Gray Literature 
KI suggested that there’s one area of evidence to look at which is the Quality Improvement 
Organizations (QIO) initiative about quality improvement which often does not lead to 
publications, but sometimes leads to reports and the EPC team agreed that this would be a 
good source for gray literature. KI also suggested reaching out to individuals in Denver who run 
the CMS QIO program across nursing homes.  
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Appendix B. Literature Search Strategies 

 

Table B-1. PubMed literature search strings for nursing 
home patient safety categories  

Falls Results 
#1 "Nursing Homes"[Mesh] OR "Long-Term Care"[Mesh] OR “Homes for the Aged”[Mesh] 54,850 
#2 "nursing home"[tiab] OR "long-term care"[tiab] OR "residential aged care"[tiab] OR "skilled nursing 

facility"[tiab] OR “aged care facility”[tiab] OR “aged care facilities”[tiab] NOT medline[sb] 
2,683 

#3 #1 OR #2 57,529 
#4 "Accidental Falls"[Mesh] 16,283 
#5 "fall prevention"[tiab] OR "preventing falls"[tiab] NOT medline[sb] 313 
#6 #4 OR #5 16,596 
#7 #3 AND #6 858 
#8 (((((("Controlled Clinical Trial" [Publication Type]) OR "Multicenter Study" [Publication Type]) OR 

"Randomized Controlled Trial" [Publication Type])) OR ((("randomized"[tiab] OR "cluster-
randomized"[tiab] OR "RCT"[tiab]) OR (("trial"[tiab]) AND ("controlled"[tiab] OR "clinical"[tiab]))) 
OR (“systematic review”[tiab] OR “systematic literature review” [tiab])))) 

879,376 

#9 #7 AND #8 148 
#10 #9 AND ("2005/01/01"[Date - Publication] : "3000"[Date - Publication]) 106 
Pressure Ulcer Results 
#1 "Nursing Homes"[Mesh] OR "Long-Term Care"[Mesh] OR “Homes for the Aged”[Mesh] 54,850 
#2 "nursing home"[tiab] OR "long-term care"[tiab] OR "residential aged care"[tiab] OR "skilled nursing 

facility"[tiab] OR “aged care facility”[tiab] OR “aged care facilities”[tiab] NOT medline[sb] 
2,683 

#3 #1 OR #2 57,529 
#4 "Pressure Ulcer"[Mesh] 9,954 
#5 "pressure ulcer"[tiab] OR “decubitus ulcer”[tiab] OR “bedsore”[tiab] OR “pressure sore”[tiab] NOT 

medline[sb] 
442 

#6 #4 OR #5 10,394 
#7 #3 AND #6 764 
#8 (((((("Controlled Clinical Trial" [Publication Type]) OR "Multicenter Study" [Publication Type]) OR 

"Randomized Controlled Trial" [Publication Type])) OR ((("randomized"[tiab] OR "cluster-
randomized"[tiab] OR "RCT"[tiab]) OR (("trial"[tiab]) AND ("controlled"[tiab] OR "clinical"[tiab]))) 
OR (“systematic review”[tiab] OR “systematic literature review” [tiab])))) 

879,376 

#9 #7 AND #8 92 
#10 #9 AND ("2005/01/01"[Date - Publication] : "3000"[Date - Publication]) 69 
#10 #9 AND ("2005/01/01"[Date - Publication] : "3000"[Date - Publication]) 30 
#9 #7 AND #8 9 
#10 #9 AND ("2005/01/01"[Date - Publication] : "3000"[Date - Publication]) 6 
Urinary Tract Infection Results 
#1 "Nursing Homes"[Mesh] OR "Long-Term Care"[Mesh] OR “Homes for the Aged”[Mesh] 54,870 
#2 "nursing home"[tiab] OR "long-term care"[tiab] OR "residential aged care"[tiab] OR "skilled nursing 

facility"[tiab] OR “aged care facility”[tiab] OR “aged care facilities”[tiab] NOT medline[sb] 
2,670 

#3 #1 OR #2 57,536 
#4 ("Catheter-Related Infections"[Mesh] AND urin*) OR “urinary tract infections”[mesh:NoExp] 32,703 
#5 "catheter-associated urinary tract infection"[tiab] OR “CAUTI”[tiab] or “UTI”[tiab] or “urinary tract 

infection”[tiab] NOT medline[sb] 
1,870 

#6 #4 OR #5 34,573 
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#7 #3 AND #6 359 
#8 (((((("Controlled Clinical Trial" [Publication Type]) OR "Multicenter Study" [Publication Type]) OR 

"Randomized Controlled Trial" [Publication Type])) OR ((("randomized"[tiab] OR "cluster-
randomized"[tiab] OR "RCT"[tiab]) OR (("trial"[tiab]) AND ("controlled"[tiab] OR "clinical"[tiab]))) 
OR (“systematic review”[tiab] OR “systematic literature review” [tiab])))) 

879,613 

#9 #7 AND #8 41 
#10 #9 AND ("2005/01/01"[Date - Publication] : "3000"[Date - Publication]) 26 
Medication error Results 
#1 "Nursing Homes"[Mesh] OR "Long-Term Care"[Mesh] OR “Homes for the Aged”[Mesh] 54,870 
#2 "nursing home"[tiab] OR "long-term care"[tiab] OR "residential aged care"[tiab] OR "skilled nursing 

facility"[tiab] OR “aged care facility”[tiab] OR “aged care facilities”[tiab] NOT medline[sb] 
2,670 

#3 #1 OR #2 57,536 
#4 "Medication Errors"[Mesh] 11,859 
#5 "medication reconciliation"[tiab] OR “medication error”[tiab] NOT medline[sb] 279 
#6 #4 OR #5 12,138 
#7 #3 AND #6 302 
#8 (((((("Controlled Clinical Trial" [Publication Type]) OR "Multicenter Study" [Publication Type]) OR 

"Randomized Controlled Trial" [Publication Type])) OR ((("randomized"[tiab] OR "cluster-
randomized"[tiab] OR "RCT"[tiab]) OR (("trial"[tiab]) AND ("controlled"[tiab] OR "clinical"[tiab]))) 
OR (“systematic review”[tiab] OR “systematic literature review” [tiab])))) 

879,613 

#9 #7 AND #8 44 
#10 #9 AND ("2005/01/01"[Date - Publication] : "3000"[Date - Publication]) 41 
Infection Results 
#1 "Nursing Homes"[Mesh] OR "Long-Term Care"[Mesh] OR “Homes for the Aged”[Mesh] 54,870 
#2 "nursing home"[tiab] OR "long-term care"[tiab] OR "residential aged care"[tiab] OR "skilled nursing 

facility"[tiab] OR “aged care facility”[tiab] OR “aged care facilities”[tiab] NOT medline[sb] 
2,670 

#3 #1 OR #2 57,536 
#4 "Infectious Disease Transmission, Professional-to-Patient"[Mesh] 1,555 
#5 "healthcare associated infection"[tiab] OR HAI[tiab] NOT medline[sb] 327 
#6 #4 OR #5 1,882 
#7 #3 AND #6 37 
#8 (((((("Controlled Clinical Trial" [Publication Type]) OR "Multicenter Study" [Publication Type]) OR 

"Randomized Controlled Trial" [Publication Type])) OR ((("randomized"[tiab] OR "cluster-
randomized"[tiab] OR "RCT"[tiab]) OR (("trial"[tiab]) AND ("controlled"[tiab] OR "clinical"[tiab]))) 
OR (“systematic review”[tiab] OR “systematic literature review” [tiab])))) 

879,613 

#9 #7 AND #8 7 
#10 #9 AND ("2005/01/01"[Date - Publication] : "3000"[Date - Publication]) 6 
Quality Improvement (system level) Results 
#1 "Nursing Homes"[Mesh] OR "Long-Term Care"[Mesh] OR “Homes for the Aged”[Mesh] 54,870 
#2 "nursing home"[tiab] OR "long-term care"[tiab] OR "residential aged care"[tiab] OR "skilled nursing 

facility"[tiab] OR “aged care facility”[tiab] OR “aged care facilities”[tiab] NOT medline[sb] 
2,670 

#3 #1 OR #2 57,536 
#4 "Quality Improvement"[Mesh] OR "Quality Indicators, Health Care"[Mesh] OR "Standard of 

Care"[Mesh] 
21,433 

#5 "workforce training"[tiab] OR "public reporting"[tiab] OR "patient hand-off"[tiab] OR "quality 
improvement"[tiab] OR "reducing error"[tiab]  NOT medline[sb] 

2,721 

#6 #4 OR #5 24,154 
#7 #3 AND #6 790 
#8 (((((("Controlled Clinical Trial" [Publication Type]) OR "Multicenter Study" [Publication Type]) OR 

"Randomized Controlled Trial" [Publication Type])) OR ((("randomized"[tiab] OR "cluster-
randomized"[tiab] OR "RCT"[tiab]) OR (("trial"[tiab]) AND ("controlled"[tiab] OR "clinical"[tiab]))) 
OR (“systematic review”[tiab] OR “systematic literature review” [tiab])))) 

879,613 

#9 #7 AND #8 71 
#10 #9 AND ("2005/01/01"[Date - Publication] : "3000"[Date - Publication]) 64 
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Medication polypharmacy/inappropriate prescribing Results 
#1 "Nursing Homes"[Mesh] OR "Long-Term Care"[Mesh] OR “Homes for the Aged”[Mesh] 55,088 
#2 "nursing home"[tiab] OR "long-term care"[tiab] OR "residential aged care"[tiab] OR "skilled nursing 

facility"[tiab] OR “aged care facility”[tiab] OR “aged care facilities”[tiab] NOT medline[sb] 
2,901 

#3 #1 OR #2 57,985 
#4 ("Inappropriate Prescribing"[Mesh] OR "Polypharmacy"[Mesh] OR "Prescription Drugs"[Mesh] OR 

"Prescriptions"[Mesh] OR "Drug Utilization"[Mesh]) 
47,840 

#5 Polypharmacy[tiab] OR “over-prescribe”[tiab] OR “over prescribe”[tiab] “overmedicate”[tiab] OR 
“over medicated”[tiab] OR “overmedicated”[tiab] OR “overprescribe”[tiab] OR “medication 
appropriateness”[tiab] OR “multi-drug”[tiab] OR “inappropriate drug”[tiab] OR “inappropriate 
medication”[tiab] OR “inappropriate prescription*”[tiab] OR “drug overuse”[tiab] OR “zhan 
criteria”[tiab] OR “beers criteria”[tiab] NOT medline[sb] 

1,148 

#6 #4 OR #5 48,988 
#7 #3 AND #6 1,322 
#8 (((((("Controlled Clinical Trial" [Publication Type]) OR "Multicenter Study" [Publication Type]) OR 

"Randomized Controlled Trial" [Publication Type])) OR ((("randomized"[tiab] OR "cluster-
randomized"[tiab] OR "RCT"[tiab]) OR (("trial"[tiab]) AND ("controlled"[tiab] OR "clinical"[tiab]))) 
OR (“systematic review”[tiab] OR “systematic literature review” [tiab])))) 

891,435 

#9 #7 AND #8 147 
#10 #9 AND ("2005/01/01"[Date - Publication] : "3000"[Date - Publication]) 109 
Resident Centered Care Results 
#1 "Nursing Homes"[Mesh] OR "Long-Term Care"[Mesh] OR “Homes for the Aged”[Mesh] 55,089 
#2 "nursing home"[tiab] OR "long-term care"[tiab] OR "residential aged care"[tiab] OR "skilled nursing 

facility"[tiab] OR “aged care facility”[tiab] OR “aged care facilities”[tiab] NOT medline[sb] 
2,902 

#3 #1 OR #2 57,987 
#4 “patient-centered care”[Mesh] OR “Green House”[tiab] OR “Eden Alternative”[tiab] OR “Wellspring 

Innovative Solutions”[tiab] OR “Planetree”[tiab] 
12432 

#5 “Culture change”[tiab] OR “individualized care”[tiab] OR “resident centered”[tiab] OR “person-
directed”[tiab] OR “resident-directed”[tiab] OR “Person-centered”[tiab] OR “Resident-
centered”[tiab] OR “Person-centered”[tiab] NOT medline[sb] 

530 

#6 #4 OR #5 12,962 
#7 #3 AND #6 470 
#8 (((((("Controlled Clinical Trial" [Publication Type]) OR "Multicenter Study" [Publication Type]) OR 

"Randomized Controlled Trial" [Publication Type])) OR ((("randomized"[tiab] OR "cluster-
randomized"[tiab] OR "RCT"[tiab]) OR (("trial"[tiab]) AND ("controlled"[tiab] OR "clinical"[tiab]))) 
OR (“systematic review”[tiab] OR “systematic literature review” [tiab])))) 

891,706 

#9 #7 AND #8 46 
#10 #9 AND ("2005/01/01"[Date - Publication] : "3000"[Date - Publication]) 40 
Note: Searches conducted in June 2015 

Table B-2. CINAHL literature search strings for nursing 
home patient safety categories  

1 "nursing home" OR "long-term care" OR "residential aged care" OR "skilled nursing facility" 
OR “aged care facility” OR “aged care facilities”  

(33,522) 

2 "randomized" OR "cluster-randomized" OR "RCT" OR "trial" OR “systematic review” OR 
“systematic literature review” OR “cochrane” OR “meta-analysis” OR “comparative 
effectiveness”  

(147,681) 

3 #1 AND #2 (1,358) 

4 #2 Limited to  - Published Date: 2005-2015; Exclude MEDLINE records (216) 
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8 ("nursing home" OR "long-term care" OR "residential aged care" OR "skilled nursing facility" 
OR “aged care facility” OR “aged care facilities”) AND ("Accidental Falls" OR "fall prevention" 
OR "preventing falls") AND ("randomized" OR "cluster-randomized" OR "RCT" OR "trial" OR 
“systematic review” OR “systematic literature review” OR “cochrane” OR “meta-analysis” OR 
“comparative effectiveness”)  
Limiters - Published Date: 2005-2015; Exclude MEDLINE records 

 (10) 

9 ("nursing home" OR "long-term care" OR "residential aged care" OR "skilled nursing facility" 
OR “aged care facility” OR “aged care facilities”) AND "pain" AND ("randomized" OR "cluster-
randomized" OR "RCT" OR "trial" OR “systematic review” OR “systematic literature review” OR 
“cochrane” OR “meta-analysis” OR “comparative effectiveness”)  
Limiters - Published Date: 2005-2015; Exclude MEDLINE records 

 (12) 

10 ("nursing home" OR "long-term care" OR "residential aged care" OR "skilled nursing facility" 
OR “aged care facility” OR “aged care facilities”) AND ("randomized" OR "cluster-randomized" 
OR "RCT" OR "trial" OR “systematic review” OR “systematic literature review” OR “cochrane” 
OR “meta-analysis” OR “comparative effectiveness”) AND (• "pressure ulcer" OR “decubitus 
ulcer” OR “bedsore” OR “pressure sore”)  
Limiters - Published Date: 2005-2015; Exclude MEDLINE records 

 (15) 

11 ("nursing home" OR "long-term care" OR "residential aged care" OR "skilled nursing facility" 
OR “aged care facility” OR “aged care facilities”) AND ("randomized" OR "cluster-randomized" 
OR "RCT" OR "trial" OR “systematic review” OR “systematic literature review” OR “cochrane” 
OR “meta-analysis” OR “comparative effectiveness”) AND ("Catheter-Related Infections" OR 
“urinary tract infections” OR "catheter-associated urinary tract infection" OR “CAUTI” or “UTI” 
or “urinary tract infection”)  
Limiters - Published Date: 2005-2015; Exclude MEDLINE records 

 (2) 

12 ("nursing home" OR "long-term care" OR "residential aged care" OR "skilled nursing facility" 
OR “aged care facility” OR “aged care facilities”) AND ("randomized" OR "cluster-randomized" 
OR "RCT" OR "trial" OR “systematic review” OR “systematic literature review” OR “cochrane” 
OR “meta-analysis” OR “comparative effectiveness”) AND ("Medication Error" OR "medication 
reconciliation" OR “reducing error”)  
Limiters - Published Date: 2005-2015; Exclude MEDLINE records 

(0) 

13 ("nursing home" OR "long-term care" OR "residential aged care" OR "skilled nursing facility" 
OR “aged care facility” OR “aged care facilities”) AND ("randomized" OR "cluster-randomized" 
OR "RCT" OR "trial" OR “systematic review” OR “systematic literature review” OR “cochrane” 
OR “meta-analysis” OR “comparative effectiveness”) AND ("Infectious Disease Transmission" 
OR "healthcare associated infection" OR “HAI” OR “infection control”)  
Limiters - Published Date: 2005-2015; Exclude MEDLINE records 

(4) 

14 ("nursing home" OR "long-term care" OR "residential aged care" OR "skilled nursing facility" 
OR “aged care facility” OR “aged care facilities”) AND ("randomized" OR "cluster-randomized" 
OR "RCT" OR "trial" OR “systematic review” OR “systematic literature review” OR “cochrane” 
OR “meta-analysis” OR “comparative effectiveness”) AND ("Quality Improvement" OR "Quality 
Indicator" OR "public reporting" OR "patient safety" OR “resident safety”)  
Limiters - Published Date: 2005-2015; Exclude MEDLINE records 

(14) 
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Cochrane Search String  
 ((“nursing home” OR “aged care” OR “elderly care” OR “long-term care” OR “long term care” OR elderly OR “older 
people” OR “older adults”) AND (falls OR “pressure ulcer” OR “pressure ulcers” OR “infection” OR “HAI” OR 
“healthcare-associated infection” OR “urinary tract infection” OR “UTI” OR “medication error” OR “adverse drug 
event” OR “ADE” OR polypharmacy OR “weight loss” OR dehydration OR “activities of daily living” OR “ADL” OR 
“fecal incontinence” OR “urinary incontinence” OR incontinence OR “depressive symptoms” OR “antipsychotic 
medication” OR pain OR “influenza vaccine” OR “pneumococcal vaccine” OR “physical restraint” OR “physical 
restraints” OR (catheter AND bladder) )) AND limit to Cochrane Review =173 
Conducted July 30,2015
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Appendix C. Summary Tables of Recent Systematic Reviews Addressing 
Interventions for Common Format Safety Events 

Table C-1. Overview of systematic reviews for falls 
Title, Author, Year of 
publication 
 
ROBIS score 

Population, Setting, Search 
Dates, Included study 
type/counts 

Interventions Included Outcomes Assessed Conclusions Reported in 
the Review  

Characteristics and 
effectiveness of fall 
prevention programs in 
nursing homes: a systematic 
review and meta-analysis of 
randomized controlled trials 
(Vlaeyen et al. 2015)1 
 
ROBIS: Low 

Population: Nursing home 
residents 
 
Setting: Nursing home 
 
Search dates: Up to 
September 2013 
 
Included study type/ counts: 
13 RCTs (2 individual RCTs; 
12 cluster RCTs) 

Single intervention: 
1. Staff training 
2. Staff Knowledge 
3. Medication Informatics tool 
to analyze and review 
medication use  
4. Assessment of medication 
needs 
5. Vitamin D supplementation 
6. Exercise 7.Environmental: 
Furnishings and Adaptations 
Body-worn aids; protection 
Aids for personal mobility 
8.Other: Management of 
urinary incontinence; Fluid or 
nutrition therapy; Advice on 
correction of orthostatic 
hypotension; Optician referral 
Multiple interventions: 
Incontinence care and a low-
intensity, 
functionally oriented exercise 
program 
Multifactorial intervention: 

Number of falls, fallers and 
recurrent fallers 

Fall prevention programs did 
not reduce the number of falls 
or fallers, but significantly 
reduced the number of 
recurrent fallers by 21%. 

Hip protectors for preventing 
hip fractures in older people 
(Santesso et al. 2014)2 
 
ROBIS: Low 

Population: older age (>65)  
 
Setting: Living in community 
or residential care 
 
Search Dates: Up to 2012 
 
Included study type/counts: 
19 RCTs and non-randomized 
comparative trials 

Hip protector Risk of hip or pelvic fracture; 
Rate of fracture; Rate of falls  

For nursing home resident hip 
protectors were associated 
with a small reduction in hip 
fracture risk and a slight 
increase in pelvic fracture 
risk. There was no significant 
effect on other fracture or 
falls. The strength of evidence 
was moderate quality. 
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Title, Author, Year of 
publication 
 
ROBIS score 

Population, Setting, Search 
Dates, Included study 
type/counts 

Interventions Included Outcomes Assessed Conclusions Reported in 
the Review  

Interventions for preventing 
falls in older people in care 
facilities and hospitals 
(Cameron et al. 2012)3 
 
ROBIS: Low 

Population: Older patients 
 
Setting: Long-term care and 
hospitals 
 
Search dates: 1946 to August 
2012 
 
Included study type/ counts: 
60 RCTs 

1. Exercises 
2. Physiotherapy 
3. Medication review by a 
pharmacist 
4. Vitamin D supplementation 
5.Environment/assistive 
technology 
6. Social environment (staff 
training and service model 
change) 
7. Resident education 

Rate of falls; Number of 
fallers; Number of participants 
sustaining fall-related 
fractures; Complications of 
the interventions; Economic 
outcomes 

Vitamin D supplements 
reduced the rate of falls. 
Exercise interventions 
showed inconsistent results. 
The evidence for multifactorial 
interventions was also 
inconclusive. 

Interventions designed to 
prevent healthcare bed-
related injuries in patients 
(Anderson et al. 2011)4 
 
ROBIS: Low 

Population: Patients in 
residential healthcare 
 
Setting: Residential 
healthcare setting 
 
Search dates: Up to 
December 2010 
 
Included study type/ counts: 2 
RCTs 

1.Low height beds 
2.Bed exit alarms 

Frequency of patient injuries 
from their beds; Frequency of 
patient falls out of bed 
Frequency of patient injuries 
due to falls out of bed  
Frequency of patient injuries 
due to the intervention; 
Frequency of all falls  
Frequency of patient injuries 
due to all falls 

No effectiveness of low height 
beds or bed alarms in 
reducing injuries or falls from 
beds. Evidence was limited. 

Exercise for improving 
balance in older people 
(Howe et al. 2011)5 
 
ROBIS: Low 

Population: Adults age 60 or 
older 
 
Setting: Community or 
institutional settings 
 
Search dates: Up to 2011 
 
Included study type/counts: 
94 RCTs 

Exercise programs, including 
gait and balance, 
strengthening exercises, 3 
dimensional exercise 
programs, general physical 
activity, computerized balance 
training, vibration platform 

Balance Limited evidence that 
exercise programs are 
effective in improving balance 
outcomes. 

A scoping review of strategies 
for the prevention of hip 
fracture in elderly nursing 
home residents 
(Sawka et al.2010)6 
 
ROBIS: Low 

Population: Elderly (≥ 65 
years) nursing home 
residents  
 
Setting: Long-term care 
setting 
 
Search dates: 1975 to 2009) 

1.Vitamin D or calcium 
2. Non-hormonal 
pharmacologic therapies for 
osteoporosis 
3. Hormonal therapies 
(or hormone analogues) 
4. Oral or parenteral 
alternative 

Number of hip fractures; 
Fracture risk 

Vitamin D supplementation 
reduced hip fracture risk. 
More research is needed on 
other interventions including 
pharmacologic treatment, 
exercise, multi-modal 
strategies and hip protectors. 
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Title, Author, Year of 
publication 
 
ROBIS score 

Population, Setting, Search 
Dates, Included study 
type/counts 

Interventions Included Outcomes Assessed Conclusions Reported in 
the Review  

 
Included study type/ counts: 
20 RCTs 

medicines 
5. Exercise, behavioral 
interventions, physiotherapy, 
education, or multimodal 
interventions 
6.Hip protectors 

Hip protectors decrease hip 
fracture risk in elderly nursing 
home residents: a Bayesian 
meta-analysis 
(Sawka et al. 2007)7 
 
ROBIS: Low 

Population: Elderly (≥ 65 
years) nursing home 
residents  
 
Setting: Nursing home 
 
Search dates: 1996 to 2006 
 
Included study type/ counts: 4 
RCTs (including 3 cluster 
RCTs) 

Hip protectors Hip fractures Hip protectors decreased the 
risk of hip fractures. 

Do hip protectors decrease 
the risk of hip fracture in 
institutional and community-
dwelling elderly? A systematic 
review and meta-analysis of 
randomized controlled trials 
(Sawka et al, 2005)8 
 
ROBIS: Low 

Population: Elderly (≥ 50 
years) 
 
Setting: Institutional 
and community-dwelling 
 
Search dates: 1998 to 2004 
 
Included study type/ counts: 7 
RCTs 

Hip protectors 
Educational co-interventions 

Hip fractures More research needed to 
assess effectiveness of hip 
protectors in reducing hip 
fractures in nursing home 
residents. 

Exercise for falls and fracture 
prevention in long term care 
facilities: a systematic review 
and meta-analysis 
(Silva et al. 2013)9 
 
ROBIS: High 

Population: Older adults 
 
Setting: Long-term care 
 
Search dates: January 1974 
to June 2012 
 
Included study type/ counts: 
RCTs = 12 

Physical exercise regime: 
Balance and resistance 
training exercises 

Falls and fracture prevention Exercise programs work for 
fall prevention but were not 
effective in preventing 
fractures. 

Falls prevention for the elderly 
(Balzer et al. 2012)10 
 
ROBIS: High 

Population: 60 years or older 
 
Setting: Home or long-term 
care settings 

Exercise, instruments and 
assessments for fall risk, 
assessment and correction of 
visual acuity, surgical 

Prevention of falls and fall-
related injuries 

Lack of evidence to support 
fall prevention 
recommendations. 
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Title, Author, Year of 
publication 
 
ROBIS score 

Population, Setting, Search 
Dates, Included study 
type/counts 

Interventions Included Outcomes Assessed Conclusions Reported in 
the Review  

 
Search dates: January 2003 
to January 2010 
 
Included study type/ counts: 
184 studies 

interventions, educational, hip 
protectors, gait stabilizing 
footwear, Vitamin D, dietary 
supplements, multiple and 
multifactorial interventions 

Effectiveness of intervention 
programs in preventing falls: a 
systematic review of recent 
10 years and meta-analysis 
(Choi et al. 2012)11 
 
ROBIS: High 

Population: Older adults 
 
Setting: Nursing home and 
community settings 
 
Search Dates: 
2000 to 2009 
 
Included study type/counts: 
17 RCTs 

Interventions with a goal of 
Ffall prevention including 
components such as 
comprehensive medical 
exam, occupational 
therapy assessment,  home 
environmental 
and behavioral assessment, 
cognition assessment, gait 
stability, 
medication review, staff 
training, and education for 
residents 

Number of falls and fall rate Fall-prevention programs 
effective in reducing fall rates 
by 14%. There was a 54% fall 
reduction in nursing homes (3 
studies) 

Association Between Vitamin 
D Dosing Regimen and Fall 
Prevention in Long-term Care 
Seniors 
(Chua et al. 2011)12 
 
ROBIS: High 

Population: 75 years or older 
 
Setting: Long-term care 
settings 
 
Search dates: 2000 to 2010 
 
Included study type/ counts: 4 
RCTs 

Vitamin D Rate of falls and number of 
fallers 

Vitamin D supplementation 
reduced the rate of falls but 
not the number of fallers. 

Effectiveness of multifaceted 
fall-prevention programs for 
the elderly in residential care 
(Cusimano et al. 2008)13 
 
ROBIS: High 

Population: 60 and older  
 
Setting: Residential care 
 
Search dates: Up to 2007 
 
Included study type/ counts: 5 
RCTs 

Multifaceted fall programs 
(included more than 1 
intervention such as 
staff/resident education on 
falls prevention, 
environmental 
modification, exercise 
programs, medication review, 
hip protectors, and  
mobility-related aids such as 
wheelchairs) with at least 6 
month follow-up 

Number of residents 
sustaining a fall; Number of 
falls; Number of injuries 
resulting from falls; Number of 
recurrent fallers 

Multifaceted programs have 
shown some evidence of 
efficacy (three studies report 
significant reductions in 
number of recurrent fallers, 
two reported significant 
reductions in number of falls) 
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Title, Author, Year of 
publication 
 
ROBIS score 

Population, Setting, Search 
Dates, Included study 
type/counts 

Interventions Included Outcomes Assessed Conclusions Reported in 
the Review  

Strategies to prevent falls and 
fractures in hospitals and care 
homes 
and effect of cognitive 
impairment: systematic review 
and 
meta-analyses 
(Oliver et al. 2007)14 
 
ROBIS: Unclear 

Population: Nursing home 
patients with cognitive 
impairment and depression 
 
Setting: Nursing home 
 
Search dates: Up to January 
2005 
 
Included study type/ counts: 
16 RCTs; 12 cluster RCTs; 2 
prospective; 2 retrospective 
observational 
cohort; 2 prospective 
observational cohort; 1 
prospective case-control 
study; 1 quasi-experimental 

Single interventions: 
1.Hip protectors 
2.Removal of physical 
restraint 
3.Fall alarm devices 
4.Exercise 
5.Environment 
6.Calcium and Vitamin D 
7.Medication review 

Number or rate of falls; 
Number or rate of fallers; 
Number or rate of fractures 

Hip protectors in care homes 
reduced hip fractures. There 
was insufficient evidence to 
evaluate other single or 
multifaceted interventions. 

ROBIS=Risk of Bias in Systematic Reviews; RCT=Randomized controlled trial 
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Table C-2. Overview of systematic reviews for pressure ulcers 
Title, Author, Year of 
publication 
 
ROBIS score 

Population, Setting, Search 
Dates, Included study 
type/counts 

Interventions Included Outcomes Assessed Conclusions Reported in 
the Review 

Repositioning for pressure 
ulcer prevention in adults 
(Gillespie et al. 2014)15) 
 
ROBIS: Low 

Population: Older patients 
 
Setting: Acute & long-term 
care 
 
Search dates: 1948 to 
September 2013 
 
Included study type/ counts: 1 
RCT; 2 cluster RCTs 

1. 30 degree vs. 90 degree tilt 
positions 
2. Two-hourly and 3-hourly 
repositioning on standard 
hospital mattresses and 4 
hourly and 6 hourly 
repositioning on viscoelastic 
foam mattresses 

Proportion of participants with 
a new pressure ulcer of any 
stage, grade, or category; 
HRQoL; Procedural pain; 
Patient satisfaction; Cost of 
ulcer prevention and cost per 
event avoided 

No benefits associated with 
mattress titltilt angles or 
increased repositioning 
frequency. Limited and low 
quality evidence. 

Pressure Ulcer Risk 
Assessment and Prevention: 
Comparative Effectiveness 
(Chou et al. 2013)16 
 
ROBIS: Low 

Population: Adults 
 
Setting: Any 
 
Search Dates: Up to 2012 
 
Included study type/counts: 
120 studies 

Risk assessment scales to 
identify high risk and 
prevention interventions 
(including support surfaces 
and overlays, bed systems, 
cushions, nutritional 
supplementation, 
repositioning, and cleansers) 
to decrease incidence or 
severity 

Pressure ulcers Some evidence supports the 
use of risk assessment scales 
to identify individuals at risk 
for ulcers but effects on 
incidence of ulcers are not 
clear. Advanced static support 
surfaces were more effective 
in ulcer prevention compared 
to standard mattresses in 
higher risk populations. 
Evidence was unclear for 
other prevention 
interventions. 

Pressure Ulcer Treatment 
Strategies: Comparative 
Effectiveness 
(Saha et al. 2013)17 
 
ROBIS: Low 

Population: Adults 18 and 
older treated for existing 
pressure ulcers 
 
Setting: Any 
 
Search Dates: 1985 to 2012 
 
Included study type/counts: 
143 trials, 31 observational 
studies including cohort 
studies, case-control, case 
series, and cross-sectional 
studies 

Surface supports, nutrition 
supplementation, wound 
dressings, topical therapies, 
biologic agents, surgical 
repair 

Effectiveness and safety of 
pressure ulcer treatment 
strategies 

Moderate strength evidence 
that air-fluidized beds, protein 
containing nutritional 
supplements, radiant heat 
dressings, and electrical 
stimulation associated with 
wound improvement. Limited 
evidence regarding best 
treatment for pressure ulcers. 

Preventing in-facility pressure 
ulcers as a patient safety 

Population: Hospital patients 
(acute & long-term care) 

Multicomponent initiatives 
including education, 

Improvement 
in pressure ulcer rates; 

Multicomponent interventions 
improved care and reduced 
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Title, Author, Year of 
publication 
 
ROBIS score 

Population, Setting, Search 
Dates, Included study 
type/counts 

Interventions Included Outcomes Assessed Conclusions Reported in 
the Review 

strategy: a systematic review 
(Sullivan et al. 2013)18 
 
ROBIS: High 

 
Setting: Hospital (acute and 
long-term) 
 
Search dates: 2000 to 2012 
 
Included study type/ counts: 
26 studies (including 3 RCTs) 

documentation, audit and 
feedback, protocols, use of 
risk assessment tools, 
support surfaces, 
repositioning, moisture 
management, nutrition and 
hydration  

Process of care quality 
measures 

rates of pressure ulcers. Few 
studies addressed 
effectiveness of  individual 
components of prevention 
programs but most included 
elements of risk assessment, 
skin examination, support 
surfaces, moisture control, 
repositioning/mobility, 
nutrition, and hydration. 

Comprehensive programs for 
preventing pressure ulcers: a 
review of the literature 
(Niederhauser et al. 2012)19 
ROBIS: High 

Population: Patients in acute 
care and long-term care 
 
Setting: Acute care and long-
term care 
 
Search dates: January 1995 
to December 2010 
 
Included study type/ counts: 
24 case series (1 longitudinal 
group pretest-posttest design) 

Multifaceted, multidisciplinary 
interventions (Pressure Ulcer 
prevention best practices, 
staff education, 
clinical monitoring and 
evaluation, skin care 
champions, 
other campaign elements, 
and strategies to ensure 
sustainability) 

Pressure Ulcer prevalence or 
incidence rates; Care process 
measures 

Multi-disciplinary, bundled 
approaches can reduce 
pressure ulcer prevalence or 
incidence rates.  

Pressure ulcer prevention: an 
evidence-based analysis 
(Ontario, 2009)20 
 
ROBIS: High 

Population: 60 to 80 year olds 
 
Setting: Long-term care 
homes 
 
Search dates: Up to 2003 
 
Included study type/ counts: 2 
RCTs; 3 Non-RCTs 

Risk assessment 
Distribution devices 
Nutritional supplements 
Repositioning Incontinence 
management 

Incidence of pressure ulcers Moderate evidence of 
effectiveness of alternative 
foam mattress compared to 
standard hospital foam 
mattress for preventing PU. 
Lack of evidence to support 
most other preventive 
interventions. 

Pressure ulcers 
(Cullum et al. 2008)21 
 
ROBIS: High 

Population: NR 
 
Setting: NR 
 
Search Dates: Up to 2007 
 
Included study type/counts: 
60 studies including 
systematic reviews, RCTs 

Interventions including 
alternative mattresses, low-
air-loss beds, overlays, 
alternating pressure surfaces, 
cushions, heel supports, 
nutritional supplements, 
repositioning, skin 
conditioning 

Incidence and severity of 
pressure ulcers; Time to heal; 
Adverse effects of treatment 

Alternative foam mattresses 
reduce incidence of pressure 
ulcers. 
Air-fluidized supports and 
hydrocolloid dressings may 
improve healing  
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Title, Author, Year of 
publication 
 
ROBIS score 

Population, Setting, Search 
Dates, Included study 
type/counts 

Interventions Included Outcomes Assessed Conclusions Reported in 
the Review 

and observational studies 
Treatment of pressure ulcers: 
a systematic review 
(Reddy et al. 2008)22 
 
ROBIS: High 

Population: Adults 
 
Setting: Any 
 
Search Dates: Up to 2008 
 
Included study type/counts: 
103 RCTs 

Treatments for pressure 
ulcers including support 
surfaces, nutritional 
supplements, wound 
dressings, biological agents, 
and adjunctive therapies such 
as ultrasound and light 
therapy 

Pressure ulcers No evidence favored one 
support system over another. 
One study found protein 
supplementation improved 
healing. No benefits shown in 
21 RCTS evaluating 
adjunctive therapies 

ROBIS=Risk of Bias in Systematic Reviews; RCT=Randomized controlled trial; NR=Not reported 

Table C-3. Overview of systematic reviews for infections, including healthcare-associated infection, urinary tract infection, and 
antibiotic stewardship 
Title, Author, Year of 
publication 
 
ROBIS score 

Population, Setting, Search 
Dates, Included study 
type/counts 

Interventions Included Outcomes Assessed Conclusions Reported in 
the Review 

Infection control strategies for 
preventing the transmission of 
methicillin-resistant 
Staphylococcus aureus 
(MRSA) in nursing homes for 
older people 
(Hughes, 2013)23 
 
ROBIS: Low 

Population: Nursing home 
residents 
 
Setting: Nursing home 
 
Search dates: Up to 2013 
 
Included study type/ counts: 1 
RCT (cluster in 32 homes) 

Infection prevention and 
control, including staff 
education, audit and 
feedback, and infection 
control champions 

MRSA prevalence No change in MRSA 
prevalence between 
intervention and control sites 
reported in a single study. 

Infection prevention in long-
term care: a systematic 
review of randomized and 
nonrandomized trials 
(Uchida et al. 2013)24 
 
ROBIS: High 

Population: Elderly (≥ 65) 
 
Setting: Nursing homes 
 
Search Dates: 2001 to 2011 
 
Included study type/counts: 
24 studies (16 RCTs; 8 non 
randomized comparative 
studies) 

Non pharmacological 
infection-prevention 
interventions, including 
antimicrobial soaps or 
ointments, cleaning agents, 
oral care/hygeine, hand 
sanitizers, vitamin or herbal 
supplements, ultraviolet light, 
and staff education 

Infection rates and reduction 
in risk factors related to 
infections 

Primary purpose for most 
RCTs was to reduce 
pneumonia. 13 out of 24 
(54%) reported statistically 
significant results for at least 
one outcome. No 
standardized definition to 
examine infection rates 

A systematic review of the 
preventive effect of oral 
hygiene on pneumonia and 
respiratory tract infection in 

Population: Elderly population 
 
Setting: Hospitals and nursing 
homes 

Oral hygiene Frequency of pneumonia or 
lower respiratory tract 
infection 

RCTs showed positive 
preventive effects of oral 
hygiene on pneumonia and 
RTI 
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Title, Author, Year of 
publication 
 
ROBIS score 

Population, Setting, Search 
Dates, Included study 
type/counts 

Interventions Included Outcomes Assessed Conclusions Reported in 
the Review 

elderly people in hospitals 
and nursing homes: effect 
estimates and methodological 
quality of randomized 
controlled trials 
(Sjogren, 2008)25 
 
ROBIS: High 

 
Search dates: 1996 to 2006 
 
Included study type/ counts: 5 
RCTs; 10 other including: 
case-control, cross sectional, 
retrospective longitudinal 

ROBIS=Risk of Bias in Systematic Reviews; RCT=Randomized controlled trial; MRSA=Methicillin-resistant Staphylococcus aureus; RTI=Respiratory tract infection  

 

Table C-4. Overview of systematic reviews for medication errors and adverse drug events  
Title, Author, Year of 
publication 
 
ROBIS score 

Population, Setting, Search 
Dates, Included study 
type/counts 

Interventions Included Outcomes Assessed Conclusions Reported in 
the Review 

Interventions for preventing 
delirium in older people in 
institutional long-term care 
(Clegg et al. 2014)26 
 
ROBIS: Low 

Population: Older patients  
 
Setting: Long-term care 
 
Search dates: Up to April 
2013 
 
Included study type/ counts: 2 
cluster RCTs 

1.Hydration-based 
interventionIntervention to 
assess hydration needs and 
provide adequate fluids 
 
2.Computer program which 
searched prescriptions for 
medications that might 
increase the 
chance of developing delirium 

Prevalence, incidence, and 
severity of delirium 

Very limited evidence (only 2 
studies) Computerized 
system to identify medications 
and trigger pharmacist review 
reported a reduction in 
delirium incidence in a single 
study. A small hydration study 
was negative. 

Interventions to improve the 
appropriate use of 
polypharmacy for older 
people 
(Patterson et al. 2014)27 
 
ROBIS: Low 

Population: Adults > age 65 
with more than one long-term 
medical condition 
 
Setting: Any 
 
Search dates: Up to Nov 2013 
 
Included study type/counts: 
12 RCTs 

Interventions to improve 
polypharmacy, including 
professional/educational, 
organizational, financial and 
regulatory 

Primary Outcomes: 
Appropriateness of prescribed 
medications; Prevalence of 
appropriate medication; 
Hospital admissions 
 
Secondary outcomes: 
Medication-related problems 
(adverse drug reactions, drug-
drug interactions, medication 
errors); Medication 
adherence; Quality of life 

Interventions helped reduce 
inappropriate prescribing, but 
no evidence of corresponding 
clinical improvement 

Medication reviews for Population: Nursing home Medication reviews conducted Mortality; Hospitalization Medication reviews for 
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Title, Author, Year of 
publication 
 
ROBIS score 

Population, Setting, Search 
Dates, Included study 
type/counts 

Interventions Included Outcomes Assessed Conclusions Reported in 
the Review 

nursing home residents to 
reduce mortality and 
hospitalization: systematic 
review and meta-analysis 
(Wallerstedt et al. 2014)28 
 
ROBIS: Low 

residents 
 
Setting: Nursing home 
 
Search dates: January 1990 
to June 2012 
 
Included study type/ counts: 7 
RCTs; 5 non-RCTs 

by pharmacists, physicians, 
geriatricians and geriatric 
nurses, or multidisciplinary 
teams 

nursing home residents were 
not effective in decreasing 
mortality or hospitalization 

Interventions to optimise 
prescribing for older people in 
care homes  
(Alldred et al. 2013)29 
 
ROBIS: Low 

Population: Older patients in 
care homes 
 
Setting: Care homes 
 
Search dates: 1966 to 
November 2012 
 
Included study type/ counts: 2 
RCTs; 6 Cluster RCTs 

1. Professional interventions 
(educational programs aimed 
at prescribers)  
2. Organizational  
interventions (medication 
review 
services or specialist clinics, 
case conferencing, 
information and 
communication technology 
interventions) 

Adverse drug events; Hospital 
admissions; Mortality; Quality 
of life; Medication related 
problems; Medication 
appropriateness; Medicine 
costs 

No evidence of effect of 
interventions on adverse drug 
effects, hospital admissions, 
and mortality. 

The effect of interventions to 
reduce potentially 
inappropriate antibiotic 
prescribing in long-term care 
facilities: a systematic review 
of randomised controlled trials  
(Fleming et al. 2013)30 
 
ROBIS: Low 

Population: Older patients in 
care homes 
 
Setting: Care homes 
 
Search dates: Up to August 
2012 
 
Included study type/ counts: 4 
RCTs 

1.Educational material and 
sessions for physicians and 
nurses 
2.Prescribing feedback 

Rate or proportion of 
antibiotics prescribed; Rate of 
antibiotics prescribed that 
were in accordance with 
recommended guidelines. 

Education for medical staff 
may improve antibiotic 
prescribing but evidence was 
limited in this review. 

Medication reconciliation 
during the transition to and 
from long-term care settings: 
a systematic review (Chhabra 
et al. 2012)31 

 
ROBIS: Low 

Population: Older patients 
transferred to and from long-
term care settings 
 
Setting: Long-term care 
 
Search dates: 1950 to August 
2010 
 
Included study type/ counts: 4 

Medication reconciliation 
interventions 

Drug discrepancies; 
Discrepancy related ADEs; 
Potential drug related 
Problems 
Within 60 days of 
Discharge (Mortality, 
Rehospitalizations, 
Ambulatory clinic Visits, ED 
visit, Length of stay, 
Unspecified Medications, 

All studies reported 
improvement associated with 
the intervention. However, 
methodological flaws limited 
the ability to draw conclusions 
about the effectiveness of 
these interventions. 
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Title, Author, Year of 
publication 
 
ROBIS score 

Population, Setting, Search 
Dates, Included study 
type/counts 

Interventions Included Outcomes Assessed Conclusions Reported in 
the Review 

quasi experimental 
design; 2 RCTs; 1 
observational study 

Medication errors, Quality of 
prescribing, Falls, Worsening 
mobility, Worsening 
behaviors, Increased 
confusion, Worsening pain) 

Effect of interventions to 
reduce potentially 
inappropriate use of drugs in 
nursing homes: a systematic 
review of randomised 
controlled trials (Forsetlund et 
al. 2011)32 
 
ROBIS: Low 

Population: Nursing home 
patients 
 
Setting: Nursing home 
 
Search dates: Up to April 
2010 
 
Included study type/ counts: 
20 RCTs 

1.Educational outreach 
initiatives 2.Educational 
meetings 3.Educational 
meetings with at least one 
additional 
intervention  4.Medication 
review 5.Geriatric assessment 
and care teams 6.Early 
psychiatric intervention 
7.Activity program 
interventions for residents 

Proportion of residents with at 
least one fall in the past 12 
months; Use of physical 
restraint; ‘Interactional’ 
physical restraint (force or 
pressure in medical 
examination, treatment or in 
activities of daily living); 
Mortality;  
Number of admissions to 
hospital; Number of days 
alive; Number of falls; 
Number of patients that fell 

Educational interventions, 
alone or in conjunction with 
pharmacist review, may 
reduce inappropriate drug 
use. Evidence quality is low. 

Computerised clinical 
decision support systems to 
improve medication safety in 
long-term care homes: a 
systematic review 
(Marasinghe et al. 2015)33 
 
ROBIS: High 

Population: Residents of long-
term care 
 
Setting: Long-term care 
homes 
 
Search Dates: Up to 2014 
 
Included study type/counts: 7 
studies (5 RCTs; 2 pre-post) 

Computerized clinical 
decision support systems 

Medication safety Five studies reported 
improved medication safety 
and 2 found no improvement 

Studies to reduce 
unnecessary medication use 
in frail older adults: a 
systematic review  
(Tjia et al. 2013)34 
 
ROBIS: High 

Population: Frail older adults 
 
Setting: Long-term care, 
nursing homes and hospitals, 
home care, hospice and 
community 
 
Search dates: January 1966 
to September 2012 
 
Included study type/ counts: 
15 RCTs; 4 Non RCTs; 6 Pre-

1. Pharmacist review of drug 
list and diagnoses and 
discontinuation processes 
2. Academic detailing to 
physicians  
3. Staff education 
4. Audit and feedback reports 
about medication overuse 
5. Physician-led medication 
reviews 

Reductions in explicitly 
defined unnecessary 
medications; Number of 
recommendations to 
discontinue unnecessary 
medications; Reductions in 
composite measures of 
inappropriate medications that 
include unnecessary 
medications 

Majority of controlled studies 
reported significant reductions 
in unnecessary medications 
with an intervention 
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Title, Author, Year of 
publication 
 
ROBIS score 

Population, Setting, Search 
Dates, Included study 
type/counts 

Interventions Included Outcomes Assessed Conclusions Reported in 
the Review 

post; 11 Case series 
Interventions to optimise 
prescribing in care homes: 
systematic review 
(Loganathan et al. 2011)35 
 
ROBIS: Unclear 

Population: Older patients in 
long-term care 
 
Setting: Long-term care 
 
Search dates: 1990 to April 
2010  
 
Included study type/ counts: 
11  
cluster RCTs; 2 RCTs; 2 
controlled before-after; 1 
before-after 

1.Staff education, 2.Multi- 
disciplinary team meetings 
3.Pharmacist medication 
reviews 4.Computerized 
clinical decision 
support systems 

Proportion, number and total 
drug use; Composite 
behavioral disorders; Change 
in percentage of falls 

Limited evidence for 
effectiveness, but education 
intervention showed the most 
promise. 

Interventions to Improve 
Transitional Care Between 
Nursing Homes and 
Hospitals: A Systematic 
Review 
(LaMantia et al. 2010)36 
 
ROBIS: High 

Population: Patients aged 65 
years or older 
 
Setting: Transitioning 
between nursing homes and 
hospitals in either direction 
 
Search dates: Inception to 
June 2008 
 
Included study type/counts: 1 
RCT; 2 pre/post studies; 2 
descriptive 

Interventions to improve 
communication of medication 
lists, including transfer 
summaries and standardized 
documentation and  
medication reconciliation 

Appropriate use of 
medications (by using 
Medication Appropriateness 
Index), adverse drug effects 

Standardized patient transfer 
documentation assists in the 
successful communication of 
medication lists; pharmacist-
developed review of 
medication lists help identify 
omitted or indicated 
medications on patient 
transfer 

ROBIS=Risk of Bias in Systematic Reviews; RCT=Randomized controlled trial; QOL=Quality of life 
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Appendix D. Comparative Studies of Interventions 
Addressing Common Format Safety Events in the 
Nursing Home Published After the Publication of 

Systematic Reviews Included in This Technical Brief 
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