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Summary  

 

As a growing number of persons live longer, the proportion of those reaching very old 

age and requiring 24h professional medical and social care in the last months or years of their 

life is rising. This puts increased pressure on nursing homes (NHs), which already face 

considerable challenges. Controversies about care quality offered by NHs are commonplace. 

Yet, what constitutes quality of NH care is not well-defined and the existing definitions are 

broad, multidimensional and difficult to operationalize.  

In practice, quality of care in NHs is often measured with quality indicators (QIs). QIs 

can be measured in different ways (e.g., using standardized data) and can target a broad variety 

of quality of care aspects (e.g., physical restraint use, occurrence of pressure ulcers). QIs are 

used to determine and monitor the level of quality of care provided by NHs and can support 

increased transparency and regulatory efforts. QIs can also stimulate quality improvement by 

enabling consumers to choose higher-performing NHs and incentivizing NHs to improve their 

care. QIs’ measurement properties (e.g., validity, reliability) should be thoroughly assessed 

before they are implemented to ensure their validity and usefulness. While robust quality 

measurement is needed, it is not sufficient to improve the quality of care provided by NHs. 

Measuring quality of care does not necessarily lead to the improvement of the care quality: QI 

results are often not used by NHs for quality improvement, NHs often do not know how to act 

to improve suboptimal QI results, and quality improvement efforts do not necessarily lead to 

better resident outcomes. Furthermore, the processes that lead to the provision of high quality 

of care are complex and influenced by various interconnected factors, beyond quality 

measurement and improvement efforts (e.g., leadership, staffing levels, organizational culture, 

expertise).  

Overall, this thesis has 8 chapters, which address gaps in the literature regarding the 

measurement and improvement of quality of care in NHs. The overall aim of this thesis is to 

provide evidence to contribute to answer the question: “How can quality of care be measured, 

maintained and developed in NHs?”. It is guided by a theoretical framework from Berwick and 

colleagues exploring the links between quality measurements and improvement. This 

dissertation is a multi-study research project that includes a systematic review as well as a 

qualitative and multiple quantitative studies. It uses data from four different studies, which are 

all (except for the review) grounded in the Swiss NH setting.  

Chapter 1 provides an introduction to the main themes of this dissertation. It starts 

with a short summary of the societal achievements and challenges linked to the current aging 
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of the society and highlights the on-going need for NHs. It then discusses different definitions 

of quality of care, and provides an introduction to the theme of NH QIs as a way to measure 

and ultimately improve quality of care. QIs are defined and data collection, purposes and 

measurement properties are shortly discussed. Then, Berwick and colleagues’ theoretical 

framework for quality improvement is presented as the guiding framework of this thesis. It 

demonstrates that quality measurements are necessary but not sufficient for quality 

improvement. The theme of quality improvement in NHs is then briefly tackled. An overview 

of the Swiss NH setting, in which the majority of this thesis’ results are rooted, is presented. 

Finally, the introduction highlights the research gaps that the articles included in the thesis 

aimed to fill as well as the rational for this thesis. 

Chapter 2 presents the aims of this thesis. This dissertation aimed to investigate the 

use of QIs and the improvement of quality of care in NHs. Particularly, this thesis aimed 1) to 

provide an overview of QIs used in the LTC sector and of their quality, both internationally 

and in Switzerland, 2) to explore the definition and the development of quality of care in NHs 

and NHs’ engagement in quality improvement activities, and 3) to investigate the influence of 

modifiable factors on one of the most widely-used NH QIs, the use of physical restraints.  

The first article, presented in Chapter 3, systematically reviews the grey and peer-

reviewed literature on publicly reported QIs for the LTC sector with the aims to report up-to-

date information on the quality of care themes measured as well as on the quality of the 

currently used LTC QIs. Eight countries were reporting NH QIs, for a total of 94 QIs covering 

31 themes. Most frequently measured themes were pressure ulcers, falls, physical restraints 

and weight loss. Using the Appraisal of Indicators through Research and Evaluation (AIRE) 

instrument, we showed that only one QI set (i.e., the Australian set) reached high 

methodological quality. Overall, we concluded that only little information is available to the 

public and to researchers to correctly assess the QIs in use in the LTC sector. A more robust 

development, assessment and reporting of NH QIs are needed to strengthen the potential usages 

of such measurements for quality improvement of care in LTC facilities.   

In Chapter 4, we aimed to report the reliability and between-provider variability of the 

first six Swiss NH QIs. These cover four themes: pain, polypharmacy, physical restraint use 

and weight loss. We also aimed to report the prevalence rate of each QI. Using a convenience 

sample of 152 Swiss NHs from a cross-sectional study, two methods not yet applied to NH QIs 

– intraclass correlation and rankability – were employed to assess these QIs’ measurement 

properties. Our findings show that all QIs have fine reliability and between-provider variability 

properties, except for polypharmacy and self-reported pain, which are less able to reliably 
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distinguish care differences between NHs, limiting their usability for public reporting and 

provider comparison. The methods used worked well and can be used to evaluate other NH QI 

sets. This chapter was published in 2020 in the International Journal of Environmental and 

Public Health. 

Chapter 5 examines qualitatively how managers from top-performing Swiss NHs 

define, maintain and improve quality of care. Using a sub-sample of facilities having 

participated in the Swiss Nursing Homes Human Resources Project study (SHURP 2018), a 

cross-sectional study aiming at exploring quality of care and work environment in Swiss NHs 

(2018-2019), we interviewed upper- and middle-management of top-performing NHs to 

explore the role of leadership regarding quality of care provision and improvement. This study 

confirms that a person-centered approach for both residents and staff is essential for the 

provision of high quality of care and that the most effective managers seem to personify 

“person-centeredness”, lead with commitment and promote quality-focused working 

conditions. Improving quality is an active, continuous and participative process, rooted in 

everyday practice and it is regularly and consciously checked. This study provides evidence on 

how NH leaders contribute to the provision and improvement of high quality of care. This 

chapter was published in 2021 in BMC Health Services Research. 

Chapter 6 describes the involvement in quality improvement activities of NHs and of 

nurses in expanded roles, i.e., nurses with skills and a role beyond those of regular registered 

nurses (RNs). A sample of n = 115 NHs and n = 104 nurses in expanded roles from the SHURP 

2018 study was used. While quality improvement interventions are the subject of much 

research, evidence on the engagement of NHs in daily quality improvement activities is 

lacking. Especially, we aimed to investigate the extent to which Swiss NHs were using data to 

improve their care. Most Swiss NHs stated that they were involved in a large number of quality 

improvement activities and minority of NHs had a low involvement. We further showed that 

nurses in expanded roles contribute substantially to quality improvement programs in Swiss 

NHs, but that a higher involvement is seen in nurses with a higher educational level, especially 

in data-driven activities. This article provides first evidence on the level of engagement and 

about the types of quality improvement activities done by both Swiss NHs and nurses in 

expanded roles, contributing to an emerging field.  

The final article of this thesis, presented in Chapter 7, focuses on one of the quality of 

care aspects most frequently measured in NHs: physical restraint use. Using routinely collected 

resident data and data from the SHURP 2018 study, a socio-technical approach was applied to 

explore the relationship between physical restraint use in NH units and the use of surveillance 
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technologies (e.g., GPS, camera) as well as staff opinions about the appropriateness of using 

restraint use. Surveillance technologies have been hypothesized to reduce physical restraint use 

in NH residents and they are already broadly used in NHs, but evidence is scarce. Our findings 

show that the use of physical restraints was not related to the use of surveillance technologies 

in NH units. As such, further research is needed to guide broader implementation of 

surveillance technologies in NHs. Additionally, it has also been hypothesized that negative 

staff opinions regarding the appropriateness of using physical restraints was correlated with a 

lesser use of restraints. Contrary to this hypothesis, we found that staff opinion that their units’ 

physical restraint use was inappropriate was associated with higher odds of residents being 

restrained. This shows that staff might know and assess correctly when they are overusing 

restraints or using them too quickly.  

Chapter 8 synthesizes and discusses this dissertation’s major findings in light of 

relevant literature. Discussion points include the concept of quality of NH care, the relevance 

of using QIs in the NH sector and ways residents can and should be further included in the 

quality discussion. Furthermore, the use of QIs for quality improvement as well as the lack of 

expertise in NHs to deal with such data is tackled. Finally, methodological weaknesses and 

strengths of all studies included are presented and implications for future research, policy and 

practice are discussed. This thesis contributes to the field of NH quality measurements and 

improvement by providing new insights regarding several aspects related to these themes. 
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1.1. Introduction 

Nursing homes (NHs) are residential facilities that provide medical care and social 

services for older people requiring 24h professional care. The number of very old adults with 

complex geriatric needs – who are the most likely to be needing such care – is growing 

internationally, including in Switzerland. This presents NHs with mounting challenges to 

provide their residents with a high level of quality of care, something that has been a long-

standing struggle and a topic of controversy in the sector. In order to determine, monitor and 

improve the quality of care provided in NHs, quality indicators (QIs) have been increasingly 

measured in recent years and Switzerland has recently joined the list of countries collecting 

and reporting on such NH QIs.  

The overall aim of this thesis was to contribute to answer the question: “How can 

quality of care be measured, maintained and developed in NHs?”. In this introduction, after 

discussing the global aging of the society and its associated challenges, NHs are defined and 

the reason they remain a needed institution in the foreseeable future is highlighted. The concept 

of NH quality of care and its measurement via QIs is discussed and an overview of the topic of 

NH QIs is presented (i.e., methods of data collection, types, purposes, measurement 

properties). Quality improvement in NHs is then tackled, especially in regards to the use of QIs 

for improvement. Finally, the Swiss NH context in which most of this thesis’ results are 

grounded is introduced and the development and measurement of the first set of Swiss NH QIs 

is presented. This introduction ends by exposing the research gaps and the rational for this 

dissertation.  

 

1.2. An ageing society 

1.2.1. Increased life expectancy: a major achievement of modern society  

Better health and longer lives have long been major goals of our modern society and 

both have largely been achieved, especially in the northern hemisphere (1-3). People are overall 

growing older, surviving diseases and conditions which would have previously ended their 

lives prematurely (4, 5). Between 1840 and the 2000s, life expectancy increased by up to 40 

years: a staggering pace of almost 3 months per year (6). Given the pace of increased life 

expectancy observed over the past 200 years, the majority of babies born today in high-income 

countries will likely reach 100 years old (7). This demographic trend has many causes (e.g., 

reduced child mortality, improved living conditions, hygiene and health care) but the declining 

rate of mortality of older people has been a major driver of the recent increase in life expectancy 

(8, 9). At the moment, no clear upper limit of longevity to human lifespan exists (7, 10). 
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Concretely, this means there were 703 million persons aged 65 years and over in the 

world in 2019, i.e., 9% of the global population (2). This number is set to more than double by 

2050 to a forecasted 1.5 billion older persons globally, reaching 16% of the global population 

(2). By 2100, this proportion will have increased to 22.6% (3). In Switzerland, life expectancy 

is forecasted to be over 85 years old for both females and males by 2040 (11), while the number 

of people aged 80 years old and older is set to more than double between 2020 and 2050, from 

0.5 to 1.1 million older persons (with the overall Swiss population rising from 8.7 to 10.4 

million) (12).  

 

1.2.2. Healthy ageing or disability pandemic?   

This global increase in life expectancy is a major accomplishment, but it has raised 

many questions and challenges of various natures (e.g., ethical, societal, medical) (13-16). A 

major discussion point revolves around the health of older persons: does increased life 

expectancy means that issues typically seen in older age will also be postponed to later years 

in life, or will this population live longer but with depreciated health? In other words, will we 

see a global healthy aging or a “disability pandemic” in the upcoming years? (7, 17). The 

answer to this question has major implications on how to address the challenges – societal, 

medical, economic, etc. – of an aging and longevity society (e.g., how to ensure sustainability 

of the welfare state and equitable healthy longevity, how to manage healthcare costs and 

housing in older age) (3, 7, 18). While research findings suggest that people up to 85 years can 

live without severe medical issues or disabilities, the situation is less clear for the group of 

people aged over 85 years (i.e., the most rapidly growing population group in developed 

countries) (7). This age group is the most susceptible to various diseases, disabilities and to 

death, but there is contrasting evidence and scarce data on their overall health status (7, 19). 

All in all, given our current policies and healthcare approaches, it might be that people of 

advance age will have better functional status than they used to, but with a longer morbidity 

period (20). 

 

1.2.3. The need for nursing homes 

This demographic trend means that the number of older adults requiring some kind of 

care will grow in the upcoming decades. This care can be provided in various ways, for instance 

via home care agencies, by living in assisted living facilities or in NHs (21-24). The existence 

and functioning of NHs has been heavily debated and NHs have come to the forefront of 

discussions recently in light of the COVID-19 pandemic (25-27). Indeed, NHs face mostly 



Chapter 1 – Introduction  

 

 19 

negative public and staff perceptions as well as stigma, although research has shown that living 

in a NH does not necessarily lead to worse health outcomes or a worse quality of life than 

living at home or in community-based settings (22, 23, 28). While most people prefer to age at 

home and new, alternatives models of care are being developed (25, 29), long-term care 

facilities such as NHs are still needed as a significant and growing number of very old adults, 

because of their health status (i.e., with severe functional and/or cognitive impairments), will 

have to live and receive 24h professional care in NHs during the last months or last years of 

their lives (29-31). 

The international definition states that NHs are socio-medical facilities that “(i) provide 

24-h functional support for people who require assistance with activities of daily living and 

have identified health needs, (ii) may or may not be staffed with health care professionals, (iii) 

provide long-term care and/or rehabilitation as part of hospital avoidance or to facilitate early 

hospital discharges (iv) do not function as a hospital ward and are not hospital based, and (v) 

may play a role in providing palliative and/or hospice care at end of life” (32). NHs are typically 

staffed mainly with unqualified or low-qualified healthcare workers, supervised by higher-

educated nurses, working together with professionals from various backgrounds to provide 

care and social services addressing a wide array of residents’ needs (33). In addition, NHs 

house people who do not only receive care, but for which the care facility is also their home 

and living place (28). There can be important differences in what NHs look like and a lot of 

variation can be seen between NHs and countries regarding aspects such as staffing (e.g., grade- 

and skill-mix), medical organization, architecture (e.g., rooms),  environment, financing and 

regulations (33). 

 

1.3. Quality of care in nursing homes  

One of NHs’ main aims is to provide high quality of care to residents. Yet, this has long 

been a challenge for NHs. A number of quality of care issues have been reported in the 

literature, such as the use of physical restraints (34, 35), polypharmacy (36), occurrence of 

pressure ulcers (37), falls (38), and many others (39, 40). A large number of potentially 

influencing factors have been investigated in relation to these quality of care issues. These 

include work environment, staff behaviors, leadership, staffing levels and skill-mix, 

organizational culture, infrastructure and equipment, regulations, policies, or financing, among 

others (41-51). Overall, it appears that quality of care is influenced by a multitude of factors 

interacting at different levels.  
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Providing a high level of quality of care has become an important policy and research 

priority of the NH sector (52). However, defining what providing high quality of care 

encompasses is complex. Quality of care is a broad, multidimensional concept, which is 

difficult to define (53). No international consensus definition exists and the operationalization 

of existing definitions remains vague at best. The Institute of Medicine (IOM) defines health 

care quality as "the degree to which health care services for individuals and populations 

increase the likelihood of desired health outcomes and are consistent with current professional 

knowledge" (54). The World Health Organization (WHO) provides another definition and 

describes quality of care as «the degree to which health services for individuals and populations 

increase the likelihood of desired health outcomes» (55). WHO further states that quality of 

care should be effective (i.e., «providing evidence-based healthcare services to those who need 

them»), safe (i.e., «avoiding harm to people for whom the care is intended») and people-centred 

(«providing care that responds to individual preferences, needs and values») (55). Thus, NHs 

that consistently meet such criteria might be considered to be providing high quality of care 

(56).  

Parallelly to the provision of high quality of care, the mission of NHs also importantly 

includes fostering the highest quality of life possible for residents (28, 57). Quality of life, and 

other conceptually close concepts such as “health-related quality of life” or “good life”, are 

addressed by several conceptual frameworks, and are defined and operationalized in various 

ways (28, 58-60). WHO defines quality of life as the “individuals' perceptions of their position 

in life in the context of the culture and value systems in which they live and in relation to their 

goals, expectations, standards and concerns” (61). Quality of life has also been defined as “the 

extent to which persons enjoy a good life by achieving a balance in their relations with 

themselves and with others through creating and sustaining adequate conditions and own 

potentials over the life course» (62). Regarding older adults specifically, an integrated model 

based on a systematic literature review conceptualized quality of life as being composed of six 

life domains: social, physical, psychological, cognitive, spiritual and environmental well-being 

(63). Quality of care is conceptually different from quality of life (62) but the two concepts are 

linked, according to the majority of the literature on the topic (64-66). In this thesis, the focus 

is on examining quality of care in NHs, hypothesizing that it will ultimately influence residents’ 

quality of life.  

 

1.4. Nursing home quality indicators 

1.4.1. Measuring quality of care in nursing homes using quality indicators  
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Not only is NH quality of care difficult to define, it is even more difficult to measure. 

Still, measuring quality is important and quality of care measurements have become a central 

element of many healthcare policies. Because the operationalization of quality of care as a 

whole is difficult, quality has been operationalized via the measurement of QIs. QIs are proxy 

measures that help assess different aspects of care but do not aim to measure the concept of 

quality of care itself (53, 67). QIs have been defined in different ways. For instance, the Agency 

for Healthcare Research and Quality (AHRQ) as well as the Organisation for Economic Co-

operation and Development (OECD) define QIs as “measures of health care quality that make 

use of readily available national hospital inpatient administrative data and other data sources» 

(68, 69). However, this definition is hospital-focused and QIs have also been defined more 

broadly, for instance as «measures that assess a particular health process or outcome» or as 

«quantitative measures that can be used to monitor and evaluate the quality of important 

governance, management, clinical, and support functions that affect patient outcomes» (70).  

Driven by increased demands for accountability, transparency and high quality of care, 

concerns about healthcare costs and the increased availability of data (71), many countries are 

now measuring NH QIs (e.g., U.S., Canada, the Netherlands, Switzerland) and more will start. 

QIs’ measurement allows stakeholders to have information to determine and monitor the 

quality of care provided, Furthermore, measurement is needed for systematic improvement of 

the NH sector (e.g., allowing NHs to make data-driven assessments and decisions) (53, 70). 

Measuring QIs has potential advantages, such as stimulating positive change and increasing 

transparency (72), but it also comes with challenges and criticisms regarding the value of 

currently-used NH QIs have been formulated before (e.g., not relevant or influenceable enough 

by service providers, leading to paper compliance, data collection burden (67, 73, 74)).  

 

1.4.2. Data collection methods and types of nursing home quality indicators  

NH data that are already being routinely collected in daily practice can be used to 

measure QIs (e.g., residents’ documentation or care needs assessment instruments) or by 

setting up dedicated data collections (e.g., ad-hoc surveys, observations) (75). Both of these 

data collection methods have distinctive advantages and disadvantages. For instance, using 

available data to build QIs allows to choose from a variety of set topics without adding much 

data collection burden, in terms of time, efforts, or resources (53, 76). It is advantageous in a 

context of limited resources but it comes with some constraints (e.g., set measurement points 

and themes). Many countries have opted for that option for feasibility and practicality reasons 

(76). Other countries have opted to organize ad-hoc data collections, which can allow for more 
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targeted or accurate data collection but requires logistical, financial, and organizational 

investment from NHs and other stakeholders (77, 78).  

QIs can measure different aspects of health care quality, whether desirable or 

undesirable. The Donabedian model (1985), an important conceptual basis for the literature on 

quality of care, states that information about quality of care can be drawn from structures, 

processes and outcomes of care (79). The framework divides QIs into three types, that reflect 

interlinked components of healthcare delivery: structural variables include organizational 

characteristics (e.g., staffing levels, staff turnover, case-mix), process variables refer to the 

activities performed by the staff to deliver care (e.g., use of urinary catheters, use of feeding 

tubes) and outcomes variables are the results of the care provided (e.g., residents in pain, 

residents with weight loss, injuries, hospitalizations) (53, 79-81).  

The Quality Health Outcomes Model (QHOM) model, developed not long after the 

Donabedian model, aimed to go beyond the linearity of the Donabedian’s framework by 

incorporating “multiple, dynamic feedback loops among the healthcare delivery system, 

interventions, client [or resident], and outcomes, allowing more sensitivity to nursing care” 

(82), which is particularly relevant to NH care. NH QI sets either measure a mix of structural, 

process and outcome indicators, or only one type of indicators, such as resident outcomes. NH 

QI sets can also include the measurement of a small or large number of aspects of care quality 

(53, 79-81). All in all, a large amount of QIs can be measured and choices of which themes to 

measure are usually made by national or regional governments based on several factors, such 

as the type of data available, the goals of the QI set, experts’ evaluation and policy requirements 

(83, 84). 

 

1.4.3. Purposes and measurement properties of nursing home quality indicators  

QIs can be collected to fill one or several purposes, including monitoring quality and 

tracking changes over time, comparing and ranking service providers, identifying problematic 

facilities, testing the impact of improvement interventions or policy changes, or contributing 

to the overall transparency of the healthcare system (76, 85). QI purposes are decided upon by 

stakeholders such as governmental agencies and insurance companies based on a variety of 

factors, such as legal requirements, political priorities and strategies (83).  

To be useful and usable, QIs need to be carefully developed and evaluated to ensure 

that they meet certain measurement standards (86, 87). QIs should measure topics of interests, 

be defined precisely, and be feasible to collect. QIs themes should be influenceable by NHs 

(i.e., relevant to stakeholders, measuring aspects truly indicative of care quality and sensitive 
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to clinical practice) (86-88). QI measurement properties should be carefully assessed. For 

instance, QIs need to accurately and consistently measure what they are meant to measure, i.e., 

they need to show adequate validity and reliability (89-94). If QIs are not assessed and 

interpreted correctly, their use could lead to unwanted consequences (e.g., misleading ranking 

of NHs, leading to inappropriate policies or misguiding quality improvement projects) (95-98). 

QI results should also be understandable to NHs so that the information can be interpreted and 

used correctly.  

In order for QIs to be used in comparisons (national or international), information about 

QI selection, development, and assessment needs to be publicly reported (99). If QIs are meant 

for provider comparison (e.g., through benchmarking) or for quality improvement purposes, 

QIs must be able to differentiate among NHs, i.e., the QI measurements must be able to show 

actual differences, beyond chance, in the care provided by different service providers (67, 95, 

97). Finally, risk-adjustment should be considered to account for differences between 

providers, e.g., in residents’ case-mix (100, 101).  

In 2009 and 2010, two reviews assessed selected measurement properties of NH QIs. 

Nakrem and colleagues (2009) examined evidence regarding nursing sensitive NH QIs from 

seven countries while Hutchinson and colleagues (2010) analyzed the validity and reliability 

of U.S. QIs from the Resident Assessment Instrument – Minimum Data Set (RAI-MDS) 2.0 

(91, 102). Nakrem and colleagues concluded that there were concerns about the validity and 

reliability of nursing sensitive NH QIs and that sound development, assessment and reporting 

of QIs was lacking (102). Hutchinson and colleagues determined that evidence for reliability 

and validity was inconclusive (91). Yet, as many countries started to measure NH QIs or 

updated their NH QI sets in the last decade, the evidence about the current measurement 

properties of NH QIs is no longer up to date. 

 

1.5. Quality improvement in the nursing home setting  

One of the main reasons to measure quality by collecting NH QIs is to use them to 

improve the level of quality of care offered by NHs. The links between quality measurement 

and quality improvement have been explicitly theorized in a framework by Berwick and 

colleagues (2003) (72). The authors theorized two different but linked pathways that lead from 

measurement to improvement of quality: improvement through selection processes and 

improvement through NHs’ changes in care processes (72).  

The first pathway is the “improvement through selection” pathway and it theorizes how 

the public reporting of QI results can drive consumers (i.e., future residents and their relatives) 
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to choose higher-performing providers, hence increasing the likelihood that they will receive 

high quality of care. Concretely, taking physical restraint use as an example, it is likely that 

when reporting e.g., a region’s NHs’ results, a majority of facilities will perform near the 

average while few NHs will have much higher or lower rate than the average. On that basis, 

following Berwick and colleagues’ theory of selection, consumers should make rational 

choices and choose facilities that perform better (i.e., that have lower use of restraints), or at 

least decide against choosing facilities that are low-performing (i.e., NHs with high use of 

restraints) (72). Yet, such decisions are not based on one single QI and consumers take into 

account many different aspects to make decisions. Some countries provide overall ratings of 

NHs, where the globality of the information available is taken together to build a score. For 

instance, the Five-Star Quality Rating System exists in the U.S., where an overall five-star 

rating for each NH is built based on health inspection score, staffing scores and QIs’ score) 

(103, 104). 

This mechanism of selection is the theoretical basis driving the public reporting of QI 

results for quality improvement: with time, lower-performing NHs would theoretically be 

either forced to improve to regain residents, or would go out of business because only few 

consumers would choose them (72, 105). In practice, however, barriers exist to the realization 

of this pathway, such as consumers’ lack of interest in QI results, the limited number of care 

providers to choose from, or the fact that factors other than quality are important to consumers’ 

decisions (e.g., price) (72).  

The second pathway, “improvement through changes in care”, theorizes how quality 

measurements are used by NHs themselves to understand and improve their internal care 

processes, leading to the provision of higher care quality (72). On one side, a relatively large 

body of scientific literature exists on quality improvement in the NH setting, mostly from the 

U.S. (106, 107). The majority of the literature reports on a variety of quality improvement 

interventions, i.e., projects supported and guided by research teams, aimed at improving a 

broad range of health care processes and outcomes (106). For instance, quality improvement 

interventions aimed at reducing falls (108), physical restraint use (109), urinary tract infections 

(110) or hospitalizations (111), or at improving pain management (112), and interdisciplinary 

work (113) have been reported. Publications on quality improvement interventions in NHs 

have reported mixed results (106, 107). 

On the other side, research on the extent to which NHs are engaged in various quality 

improvement activities in their daily practice, using their own QI results to drive changes, is 

limited (114, 115). Literature on the use of QIs for quality improvement by healthcare facilities 
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exists, especially from the hospital setting (116-118), but literature specifically from the NH 

setting is scare and not much is known (119, 120). Overall, quality improvement remains 

difficult to achieve in the NH sector (56). 

 

1.6. The Swiss context 

1.6.1. Swiss nursing homes 

This thesis – except for the review – is based on data from Switzerland. As such, it is 

important to take the Swiss context into consideration when interpreting the results. In 2019, 

1’565 privately or publicly-owned Swiss NHs (average size: 62 long-term care beds) were 

providing social and medical services for over 158’000 older adults, aged on average 81.7 years 

old at the moment of admission, and residing around 2.4 years in the facility. In 2019, NHs’ 

residents represented 4.7% of the total number of adults aged 65 and over, and 35.5% of those 

aged 90 years old and over (121-123). There is some variety in how Swiss NHs operate. For 

instance, Swiss NHs can work exclusively with one or more in-house physicians, exclusively 

with residents’ individual general practitioners, or with both types of physician (124). Grade- 

and skill-mix also vary across NHs but on average, in 2018, 30.3% of the Swiss NH staff had 

a tertiary-level education (i.e., RN), 40.9% a secondary level of education (i.e., licensed 

practical nurses) and 28.9% were from lower education levels (i.e., nursing aids) (125). 

Overall, the number of highly-qualified nursing personal working in NHs remains scarce and 

difficult to recruit (124).  

 

1.6.2. The introduction of nursing home quality indicators in Switzerland  

While a number of structural indicators (e.g., related to staffing levels, occupancy rate, 

residents’ case mix) have been collected in Swiss NHs since 1997 (126, 127), the measurement 

of process and outcome resident QIs only started recently in Switzerland, as part of the national 

Health 2020 strategy and as set by the revisions of the Swiss Federal Law on Compulsory 

Health Care (LAMal) (i.e., article 59a) (128). The measurement and publication of Swiss NH 

QIs are meant to support transparency, inform stakeholders, monitor the level of quality of care 

provided, help NHs identify potential areas for improvement and track quality improvement 

progresses, similarly to the aims of the Swiss hospital QIs (129).  

A steering committee which consisted of the Swiss Association of Nursing Homes 

(CURAVIVA), together with the Swiss Federal Office of Public Health, the Swiss Conference 

of the Cantonal Ministers of Public Health and the Swiss Federal Statistical Office was set up. 

This steering committee defined and operationalized NH QIs based on a literature review, a 
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contextual analysis, as well as experts and stakeholders’ consultations, taking into account 

criteria such as feasibility, influenceability, or relevance, to choose QI themes (130-134). Some 

of the QIs’ measurement properties were assessed (i.e., in this case the reliability, validity and 

between-provider variability) to ensure that the QIs could be implemented and would be 

informative as well as fit for purpose (e.g., QIs needed to be able to reliably assess differences 

in quality of care between NHs).  

As a result, a first set of health-related QIs started to be collected in 2019 in most Swiss 

NHs. The set consists of six QIs at resident level, covering four aspects of care in NHs: pain, 

polypharmacy, physical restraint and malnutrition. Two QIs measure pain (self-reported and 

observed pain), one polypharmacy, two physical restraint (bedrails and trunk fixation or seating 

option that does not allow to stand up) and one malnutrition (130). Exact definitions of the QIs 

are provided later in Chapter 4 and 5 of this thesis.  

 

1.6.3. Physical restraint use as a nursing home quality indicator 

Physical restraint use is one of the NH QIs measured in Switzerland as well as in several 

other countries. Physical restraint has been defined as “any action or procedure that prevents a 

person’s free body movement to a position of choice and/or normal access to his/her body by 

the use of any method, attached or adjacent to a person’s body that he/she cannot control or 

remove easily” (135). Physical restraint use has been shown to negatively affect residents’ 

quality of life, to be ineffective and even dangerous to residents’ health (34, 136, 137). Its use 

also raises ethical questions concerning residents’ autonomy, self-determination and dignity 

(138, 139). Nowadays, as a result, a least-restraint policy is considered standard of care in long-

term care settings by researchers and practitioners (140). Yet, physical restraint is still widely 

used on NH residents for safety reasons (e.g., falls prevention) or to deal with certain behaviors 

(e.g., wandering) (141-144). A recent meta-analysis reported a pooled prevalence of physical 

restraint use in NHs of 33%, noting important variations depending on countries, 

operationalization and data collection methods used (35).  

Because physical restraint is still being used in NHs, but impacts residents negatively, 

it is often measured as a QI in the NH sector. It is considered as a safety-related indicator and 

a nursing-sensitive indicator of suboptimal care quality (81). At the end of 2021, most countries 

that publicly reported their NH QIs were measuring physical restraint as part of their NH QIs 

set (145-150). In Switzerland, it is measured since 2019 through two QIs: 1) the percentage of 

residents with daily use of bedrails or other devices on all open sides of the bed that did not 

allow the resident to leave the bed independently in the last 7 days and 2) the percentage of 
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residents with daily fixation of the trunk or with seating that prevented the resident from rising 

in the last 7 days (101).  

The measurement of physical restraint use allows to identify facilities or units which 

use too many restraints. NHs are able to influence the number of physical restraints they apply. 

When NHs know their results, they have an opportunity to make changes to improve the care 

they provide by preventing or decreasing their use of restraints (e.g., by reviewing procedures 

leading to restraints, increasing staff’s training to deal with behaviors known to trigger 

restraints) (151). Several factors that may influence physical restraint use have been 

investigated, such as staff attitudes, staffing levels, organizational characteristics and culture, 

and institutional or national policies (143, 151-156). A large body of literature exists on 

improvement interventions aimed at preventing or reducing physical restraint use. These are 

mostly complex interventions with multiple components, often based on an educational 

approach (e.g., including consultation, education and guidance of nursing staff) (151). The 

results of these interventions have been mixed (151). 

 

1.7. Research gap and rationale for this dissertation 

Following Berwick and colleagues’ theorization of measurement and improvement 

(72), this thesis starts by exploring the first step necessary for quality improvement: the 

measurement of quality. Second, elements related to the pathway of internal quality 

improvement are further explored. Ultimately, this thesis addresses gaps in the literature 

regarding the measurement and improvement of quality of care in NHs. The overall aim of this 

thesis was to contribute to answer the question: “How can quality of care be measured, 

maintained and developed in NHs?” 

As previously introduced, the NH sector is facing important challenges in all countries 

and quality of care issues are often highlighted. Adequate measurement is necessary to 

determine, monitor and improve quality of care. As such, to tackle quality of care issues, an 

increasing number of countries, including Switzerland, measure QIs in NHs. However, up-to-

date evidence about the types of QIs being measured and their measurement properties is 

lacking, even though this knowledge could help guide researchers and policy-makers make 

informed decisions about quality measurements. As a first step, we aimed to bridge this gap by 

reviewing which publicly reported QIs are internationally used in LTC facilities, and the 

quality of these QIs.  

Measurement can lead to improvement in quality through two different pathways, 

according to Berwick and colleagues: through consumers’ selection of best providers or 
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through NHs’ internal changes in care processes. Swiss NH QIs are meant to be publicly 

reported, theoretically leading to improvements through selection. Based on evidence that 

robust assessment of new QIs is needed before they can be implemented and on the findings 

from the review highlighting that many NH QIs meant for provider comparison are not well-

evaluated, we proceeded to assess the new set of Swiss NH QIs for reliability and between-

provider variability. We assessed these two criteria important for provider comparisons by 

using methods that have proven effective in the hospital setting, providing researchers with 

alternatives to evaluate measurement properties of the increasing number of NH QIs. 

The remainder of the thesis focuses on Berwick’s second pathway to improvement: 

internal quality improvement. Because we know that measurement is needed but not sufficient 

to improve quality of care, we aimed to explore how managers of top-performing Swiss NHs 

define, maintain and improve quality of care in their NHs. Despite the interest of knowing more 

about how high quality of care is achieved in NHs, NH managers’ perspectives have not been 

well-explored yet. There is as well only limited evidence on how and to which extent NHs are 

actually using quality measurements internally to improve their daily care. To help fill this gap, 

we explored the extent to which NHs used QI results to carry out quality improvement 

activities. Finally, taking the case of one of the most commonly measured NH QIs, physical 

restraint use, we investigated factors associated with better care results (i.e., less use of 

restraints) that NHs can act upon in order to improve quality. The results contribute to the body 

of evidence informing NHs on where to intervene to improve their approach to the use of 

restraints.  

By using three different methodologies and data from four different studies, this 

dissertation aims to take different approaches to help bridge the gaps highlighted. The evidence 

generated will contribute to the tools NHs and policy-makers have to measure adequately and 

improve efficiently the quality of care provided to NH residents.  
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The overall aim of this thesis was to contribute to answer the question: “How can 

quality of care be measured, maintained and developed in NHs?”. To achieve this, based on 

the gaps identified in the literature, the thesis was embedded in a multi-study research project 

using various methodological approaches. The thesis consists of five articles: a systematic 

review (Chapter 3), a quantitative cross-sectional pilot study using routine resident data 

(Chapter 4), a qualitative study (Chapter 5) and two quantitative cross-sectional studies 

(Chapter 6 and Chapter 7) using data from the Swiss Nursing Homes Human Resources Project 

(SHURP) 2018, a study aimed at investigating quality of care and work environment in Swiss 

NHs. The specific aims of the five articles included in this thesis were as follows: 

 

Evidence for publicly reported quality indicators in residential long-term care: a systematic 

review (Chapter 3): 

• To review and report the currently internationally publicly reported resident health-

related quality indicators in long-term care  

• To report on these quality indicators’ methodological quality  

 

Assessing nursing homes quality indicators’ between-provider variability and reliability: a 

cross-sectional study using ICCs and rankability (Chapter 4): 

• To report on the between-provider variability of the Swiss nursing home quality 

indicators using intraclass correlation 1 and rankability 

• To report on the reliability of the Swiss nursing home quality indicators using 

intraclass correlation 2 

 

Quality of care is what we make of it: a qualitative study of managers’ perspectives on quality 

of care in high-performing nursing homes (Chapter 5) 

• To explore how nursing home managers in high-performing Swiss nursing homes 

define, maintain and develop quality of care 

 

Nursing homes working with nurses in expanded roles and their engagement in safety and 

quality activities: a multi-center cross-sectional study (Chapter 6) 

• To report the engagement of Swiss nursing homes in quality improvement 

activities, exploring differences in engagement based on whether they work with a 

nurse in an expanded role 
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• To report the engagement of nurses in expanded roles in quality improvement 

activities, exploring differences based on educational level 

 

Associations of surveillance technologies and staff attitudes with physical restraint use in 

nursing homes: cross-sectional multicenter study (Chapter 7) 

• To describe the prevalence of physical restraint use in Swiss nursing homes 

• To explore the association between physical restraint use and surveillance 

technology use, hypothesizing that less restraint use is associated with more 

surveillance technology use 

• To explore the association between physical restraint use and staff opinion towards 

the appropriateness of restraint use, hypothesizing less restraint use is related with 

more negative opinion regarding its appropriateness 
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Abstract  

 

Background: An increasing number of countries are using or planning to use quality indicators 

in residential long-term care. Knowledge regarding the current state of evidence on usage and 

methodological quality of publicly reported health-related indicators of quality in long-term 

care settings is needed. The study aimed to answer the questions: 1) Which resident health-

related long-term care quality indicators are currently publicly reported internationally? and 2) 

What is the methodological quality of these indicators? 

Methods: A systematic search was conducted in the electronic databases PubMed, CINAHL 

and Embase in October 2019 and updated on July 12th 2021. Grey literature was also searched. 

We used the Appraisal of Indicators through Research and Evaluation (AIRE) instrument for 

the methodological assessment of the identified quality indicators. 

Results: Twenty-three of the 21’207 articles identified met the inclusion criteria. Twelve more 

documents meeting inclusion criteria were found in the grey literature. A total of 35 documents 

were included in the review. We identified eight countries publicly reporting health-related 

quality indicators, with a total of 94 quality indicators covering 31 themes. Each country used 

between six and 31 resident health-related quality indicators. The most frequently reported 

indicators were on pressure ulcers, falls, physical restraints and weight loss. For most QI sets, 

we found basic information regarding the purpose, definition, and risk-adjustment of the 

indicators, as well as stakeholders’ involvement in quality indicators’ selection. Little up to 

date information was found regarding validity, reliability and discriminative power of the 

quality indicators. Only the Australian indicator set reached a high level of methodological 

quality, defined as scores of minimum 50% in the four AIRE instrument domains. 

Conclusions: Little information is available to the public and to researchers for the evaluation 

of a large number of publicly reported quality indicators in the long-term care sector. Better 

reporting is needed on the methodological quality of quality indicators in this setting, whether 

they are meant for internal quality improvement or provider comparison. 

 

Keywords: Nursing Homes; Long-Term Care; Quality Indicators; Public Reporting of 

Healthcare Data; Review 
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Background 

Due to demographic changes, residential long-term care (LTC) facilities are 

increasingly challenged by growing numbers of older residents with complex care needs and 

dwindling supply of trained workforce (1). The share of people aged over 80 years is expected 

to double by 2050 (2). Simultaneously, the number of LTC workers per 100 people aged 65 

and over has stagnated or decreased in many countries, raising concerns about the ability to 

meet the care needs in the coming years (3). These challenges make monitoring and assessing 

of quality in LTC crucial. Moreover, considerable public and private spending on health care 

resulted in an increased demand for transparency and accountability for the quality of care 

provided (4, 5).  

Quality indicators (QIs) are increasingly used internationally to measure, report and 

track quality of care over time. They can be used to identify potential quality problems or to 

guide quality improvement initiatives, among other things (6, 7). Their public reporting allows 

benchmarking between health care facilities or against established thresholds. Therefore, QIs 

can be a valuable source of information for health care providers, residents, insurers, 

governments and researchers. Although they are not absolute measures of quality, they can 

reflect aspects of it by describing desired or undesired structures, processes and outcomes (7). 

QIs need to meet minimum some standards to be usable and useful. They need to be carefully 

developed to ensure that they accurately and consistently measure what they are supposed to 

measure. In order to be accepted as valid measures (8), they should cover relevant subjects and 

be feasible to use in practice. If intended for provider comparison, it is important that QIs show 

sufficient discriminative power and that risk-adjustment is applied to account for between-

provider differences, e.g., in residents’ case-mix (9). Finally, QIs need to be comprehensible to 

the public, so that the information can be correctly interpreted. Considering its importance, 

information regarding the selection, development, definition, measurement properties, risk-

adjustment and overall quality of QIs should be publicly available to allow for correct 

interpretation of the results and international comparisons.  

 Two published reviews considered the quality of QIs used in residential LTC. In 2009, 

Nakrem at al. (10) investigated descriptions of development of QIs and evaluated their validity. 

National QIs obtained from peer-reviewed and grey literature in a convenience sample of seven 

countries were included. This review included indicators considered nursing sensitive, but they 

were not necessarily publicly reported. Hutchinson at al. (11) systematically examined in 2010 

the evidence for the validity and reliability of QIs based on Resident Assessment Instrument - 
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Minimum Data Set (RAI-MDS) 2.0. Although several countries use RAI-MDS data for their 

QIs, other indicators are now in use and both the publicly reported indicators from RAI-MDS 

and the instrument itself have evolved over the last 10 years.  

With the launching of national QIs in 2019, Switzerland is one of the countries that has 

recently started to measure quality in residential LTC facilities and results are yet to be 

published. A total of 6 QIs were included in the initial set, which is expected to be expanded 

(9). Since an increasing number of countries are using or planning to use QIs in residential 

LTC, knowledge regarding the current state of evidence on usages and quality of publicly 

reported health-related QIs in LTC is needed. In order to inform choices regarding possible 

themes of QI measurements and to provide an update of the current state of evidence, we 

conducted a literature review to answer the following questions: 1) Which resident health-

related QIs for LTC are currently publicly reported internationally? and 2) What is the 

methodological quality of these indicators? 

 

Methods 

Search strategy 

A systematic search was conducted in the electronic databases PubMed, CINAHL and 

Embase in October 2019 and updated last on July 12th 2021. We constructed a search string 

including Medical Subject Headings (MeSH) and key words related to the concepts of 

residential LTC, QIs or public reporting, connected with appropriate Boolean operators (see 

Appendix 1). We also tracked references of included articles for unidentified relevant studies. 

Additionally, we searched for grey literature on organizational websites mentioned in identified 

studies, as well as on websites recommended by experts or identified when screening published 

reports. Grey literature was searched in English, German and French and an electronic 

translation to screen websites in other languages was used. If the published literature on 

publicly reported QIs was scarce or unclear we contacted reports’ authors or website owners 

via e-mail for further information. Appendix 2 provides a list of consulted websites. 

 

Inclusion and exclusion criteria 

We included peer-reviewed studies and grey literature (e.g., government reports) which 

described the development, measurement or evaluation of publicly reported health-related QIs 

in residential LTC facilities. QIs were included if we found information that QI results were 

publicly reported at the time of the review at any level (i.e., facility, regional, national) on 
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mandatory or voluntary basis. QIs had to be related to the process of nursing care or to resident 

outcomes. We excluded studies reporting only on structural indicators of quality, such as 

staffing levels or financing, and studies describing QIs designed specifically for short-term or 

specialized care, such as rehabilitative or palliative care, as they cannot be applied to the 

general population of LTC residents. We also excluded editorials, comments and readers’ 

letters.  

 

Screening and data extraction 

Identified articles were entered and managed in Endnote (version X9) and duplicates 

were removed. One author (MO) screened by title and abstract for relevance based on the 

inclusion criteria and non-eligible studies were removed. Potentially eligible articles underwent 

full-text screening (MO) for inclusion. Doubts about inclusion were clarified with the third 

author (FZ). Reference lists of included studies were also screened (MO) for further relevant 

literature. Eligible grey literature (e.g., reports and manuals) found on websites were translated 

into English with DeepL Pro or Google Translate translation service before being screened 

(MO). Definitive inclusion was agreed on by two authors (MO and FZ).  

 

Methodological assessment 

We used the validated Appraisal of Indicators through Research and Evaluation (AIRE) 

instrument for the methodological assessment of the identified QIs (12). The AIRE instrument 

has been used before to critically assess QIs (13-16). AIRE includes 20 items in four domains: 

1) purpose, relevance and organizational context, 2) stakeholders’ involvement, 3) scientific 

evidence, and 4) additional evidence, formulation and usage (12). The three authors (MO, FZ, 

LF) appraised independently the QIs with the AIRE instrument using available information 

from included studies, grey literature and emails from consulted organizations. The assessment 

of each item is based on a 4-point Likert scale, ranging from 1 ‘strongly disagree or no 

information available’ to 4 ‘strongly agree’. Differences of more than 1 point in assessment 

were resolved through discussions between authors. We calculated standardized scores per 

domain, which can range from 0 to 100%, with a higher score indicating a higher 

methodological quality. 

 

Results 

Search results 
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The systematic review identified 21’207 potential articles. After removing duplicates, 

15’665 were screened by title and abstract, 144 articles underwent full-text screening and 24 

met inclusion criteria. Additionally, 11 relevant documents were found on websites. A total of 

35 documents were included. Figure 1 presents the PRISMA flow diagram for the selection 

process and Appendix 3 gives an overview of the articles excluded based on full-text screening 

(Appendix not included in the manuscript, on demand). 

 

Description of included studies and documents from the grey literature  

 Twenty-three peer-reviewed articles (6, 17-38), including one systematic review 

(11), described 21 original studies. Included articles were published between 1995 and 2021. 

Nineteen studies were conducted in the U.S., one in Canada (21), one in the Netherlands (19) 

and the review was from Australia (11). Eleven studies described the development or 

evaluation of whole QI sets and the other studies evaluated single QIs or QIs pertaining to one 

theme. Apart from the study from the Netherlands (19), all studies considered QIs derived from 

the MDS. The included studies are described in Table 1. Further information regarding all QI 

sets were found on websites. Twelve documents from the grey literature, i.e., manuals and 

development reports, were also included (39-43, 59-63, 71-72, 76). We found manuals or 

guides on QI definitions, measurements, collection, reporting and interpretation in the U.S. 

(40-42), Canada (43), Australia (59-60), the Netherlands (61), Belgium (62), and New Zealand 

(63). Two of these manuals included some information on QI selection and development (61, 

62). Development and validation reports were available for the QI sets from the U.S. (39), 

Canada (71) and Australia (72). QI results from all countries were published on websites 

accessible by the public (63, 73-80).  
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Figure 1. PRISMA flow diagram of study selection 
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Table 1. Description of included peer-reviewed studies  

Author (year) Country Aim Study population (sample size) QIs assessed Methods and measurements 

Bates-Jensen et al. (2003) 

(17) 

U.S. To determine whether nursing 

homes that score in the extreme 

quartiles of pressure ulcer 

prevalence based on MDS QIs 

provide different pressure ulcer 

care 

 

329 residents at risk for pressure 

ulcer development in 16 nursing 

homes 

Pressure ulcers  Sixteen care process QIs specific to pressure 

ulcer care processes, nutrition and incontinence 

management “were scored using medical record 

data, direct observation, interviews, and data 

from wireless thigh movement monitors” 

Berg et al., (2002) (18) U.S. To summarize work done to 

identify and evaluate LTC QIs 

MDS assessments from all nursing 

facilities in 5 states (1995-1997) 

143 QIs “Review of existing QIs, preliminary analyses 

that examined the incidence and prevalence of 

selected QIs in nursing facilities and the 

stability of the QI rates over time” 

 

Bours et al. (1999) (19) Netherlands To describe “the development of 

a national registration form to 

measure the prevalence of 

pressure ulcers” 

 

34 experts in Delphi panel; 

1 hospital, 1 nursing home and 1 

home healthcare agency  

Pressure ulcers  Literature review and Delphi panel, a pilot 

study with interrater reliability and feasibility 

assessment 

Cadogan et al. (2004) (20) U.S. “To compare pain-related care 

processes between nursing homes 

that scored in the lower 25th 

percentile (low pain prevalence) 

or upper 75th percentile (high pain 

prevalence) based on pain 

indicator” 

 

255 residents in 16 nursing homes (8 

with low and 8 with high pain 

prevalence) 

Pain  “Care processes related to pain assessment, 

documentation, and treatment were 

independently evaluated” by trained research 

staff “using standardized resident interview and 

medical record review protocols” 

Estabrooks et al. 2013 (21) Canada To identify RAI-MDS 2.0 QIs 

supposed to be the most sensitive 

to clinical practice 

2 experts on QI and 16 informants 

(physicians, nurses and decision/ 

policy-makers)  

35 MDS 2.0. QIs 13 QIs chosen by the experts were rated 

individually by the informants for 

overall “practice sensitivity”. The informants 

were also asked “to identify the domain to 

which the QI was most sensitive (nursing care, 

physician care, or policy maker)” 

 

Hill-Westmoreland & 

Gruber-Baldini, 2005 (22) 

U.S. “To assess the agreement between 

falls as recorded in the MDS and 

fall events abstracted from chart 

documentation”  

462 residents in 56 nursing homes Falls  “Falls were abstracted from resident charts and 

compared with MDS falls variables”: fell in the 

past 30 days and fell in the past 180 days 



Chapter 3 – Review of LTC QIs 

 52 

Author (year) Country Aim Study population (sample size) QIs assessed Methods and measurements 

Hutchinson et al., 2010 

(11) 

Australia “To assess the state of the science 

regarding the validity and 

reliability of the RAI-MDS 2.0 

QIs” 

 

-- RAI-MDS 2.0 QIs A systematic review of published and grey 

literature research, in English, prior to 

December 2008 

Jones et al., 2010 (23) U.S. To describe a method for 

adjustment of nursing home MDS 

QIs 

5’738 residents in 209 nursing 

homes; MDS data from 3’294 U.S. 

facilities and 92 Canadian facilities 

 

79 MDS QIs Development of new risk-adjustment, 

assessment of validity and stability of QIs over 

time 

Karon et al., 1999 (24) U.S. To examine the stability of MDS 

QIs over two 3-month periods and 

one 6-month periods 

512 nursing facilities 30 MDS QIs “QI stability was assessed using Pearson 

correlation coefficients, Spearman rank order 

correlation coefficients, and Cohen's Kappa, as 

appropriate for the metric”: “the proportion of 

residents in the facility with the QI condition; 

the facility's percentile rank in its state; and a 

variable indicating whether the facility's rank 

exceeded the 90th percentile in its state” 

 

Mintz et al., 2021 (35) U.S. To validate the MDS 3.0 items on 

falls and injuries using chart 

review 

251 residents in 2 nursing homes Falls with major 

injury 

“Fall and injury agreement between the MDS 

and chart review was assessed using Cohen's 

Kappa test. Sensitivity, specificity and positive 

predictive value were calculated” 

 

Mor et al., 2003 (26) U.S. To assess inter-rater reliability of 

nursing home assessments which 

generate data used for publicly 

reported QIs 

5’758 residents in 219 nursing 

homes 

22 MDS QIs Research nurses assessed residents “on 100 

clinical assessment elements in MDS and 

compared these with the most recent assessment 

in the record done by facility nurses. Kappa 

statistics were generated for all data items and 

derived for 22 QIs” 

 

Phillips et al., 2007 (36) U.S. To assess the impact of facility 

and resident characteristics on 

ADL change 

 

36’584 residents in 1’334 nursing 

homes 

Change in ADL 

function 

Multivariate models estimated at the individual 

level 

Ranz et al., 1997 (28) U.S. To verify the accuracy of MDS 

QIs  

10 nursing homes 14 QIs Comparison of facilities performing well with 

those performing poorly on QIs 
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Author (year) Country Aim Study population (sample size) QIs assessed Methods and measurements 

Rantz et al., 2004 (27) 

 

U.S. To examine cost, staffing, and 

quality of care information from 

the MDS and Medicaid cost 

report 

92 nursing homes 23 MDS QIs Facilities were grouped based on their 

performance on the MDS-derived QIs: good, 

average and poor. Stability of facility 

performance on QI and sensitivity of QIs to 

discriminate between groups was examined 

Sanghavi et al., 2020 (37) U.S. “To assess the accuracy of 

nursing home self-report of major 

injury falls on the MDS” 

MDS assessments and Medicare 

claims data from 2011-2015 

Falls with major 

injury 

“The proportion of claims-identified falls 

reported for each fall-related MDS item and the 

correlation between fall rates based on claims” 

versus the MDS was calculated 

 

Schnelle et al., 2004 (29) U.S. To investigate “whether the use of 

restraining devices and related 

measures of care quality are 

different in nursing homes that 

score in the upper and lower 

quartiles on the MDS “prevalence 

of restraint”” 

413 residents 

in 14 nursing homes 

Restraint “Eight care processes related to the 

management of restraints, gait and balance 

problems were defined and operationalized into 

clinical indicators. Research staff conducted 

direct observations (…) to determine the 

prevalence of restraining devices and identify 

resident and staff behaviors that may be 

affected by restraint use” 

 

Schnelle et al., 2003 (30) U.S. To determine if nursing homes 

that score in the lower 25th 

percentile (low prevalence) versus 

the upper 75th percentile (high 

prevalence)” on the MDS QI 

incontinence “provide different 

incontinence care processes” 

347 long-term residents in 14 skilled 

nursing facilities for the MDS 

"prevalence of incontinence" 

indicator and 432 residents in 16 

skilled nursing facilities for the 

MDS "prevalence of incontinence 

without a toileting plan" indicator 

 

Incontinence  “Nine care processes related to incontinence 

were defined and operationalized into clinical 

indicators. Research staff assessed 

implementation of each care process on 3 

consecutive days (…). The assessment included 

resident interviews, physical performance 

evaluations, and chart abstraction using 

standardized protocols” 

Simmons et al., 2003 (34) U.S. “To determine whether nursing 

homes that score differently on 

prevalence of weight loss (MDS 

QI) provide different processes of 

care related to weight loss” 

400 long-term residents in 16 

nursing homes 

Weight loss “Sixteen care processes related to weight loss 

were defined and operationalized into clinical 

indicators. Trained research staff conducted 

measurement of nursing home staff 

implementation of each care process during 

assessments on three consecutive days, which 

included direct observations during meals, 

resident interviews, and medical record 

abstraction using standardized protocols” 
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Author (year) Country Aim Study population (sample size) QIs assessed Methods and measurements 

Stevenson et al., 2004 (31) U.S. “To determine the validity of the 

MDS to detect cases of urinary 

tract infection that meet specific 

evidence-based criteria” 

16 nursing homes Urinary tract 

infection 

“Data from prospective surveillance of all types 

of infection, including urinary tract infections, 

and data on clinical manifestation, 

microbiology, and treatment were compared 

with MDS data on identification of urinary tract 

infections” 

 

Wu et al., 2005 (32) U.S. “To examine facility variation in 

data quality of the level of pain 

documented in the MDS as a 

function of level of hospice 

enrolment in nursing homes” 

3’469 nonhospice residents from 

178 nursing homes 

Pain Study nurses’ and “nursing home staff’s pain 

rating was compared across nursing homes with 

high, medium, or low hospice use. Multilevel 

models were built to assess the effect of nursing 

home hospice use levels on the occurrence of 

false positive and false negative errors in 

nursing home-rated “severe pain”” 

 

Wu et al., 2009 (38) U.S. To examine “the association 

between measurement 

errors in 8 MDS-derived 

measurement scales and the 

characteristics of residents and 

nursing homes” and MDS-derived 

QIs 

5’174 pairs of MDS 

assessments from 206 nursing 

homes 

Pressure ulcers 

Cognitive function 

Incontinence 

Restraints 

Pain 

ADL 

“Multivariate multilevel models were used to 

identify nursing home and resident 

characteristics associated with the data quality 

of MDS QIs.” “Outcomes were coding 

differences between nursing home staff and 

study nurses”. Authors also “investigated the 

pattern between the state averages of QIs and 

predicted averages of measurement bias with 

consideration of observed measurement bias 

and adjustments for differences in resident case 

mix and facility characteristics” 

 

Zimmerman et al., 1995 

(33) 

 

Zimmerman, 2003 (6) 

U.S. To report on the development and 

testing of RAI-MDS QIs 

 31 of 175 QIs were 

pilot-tested, and 24 

were included in a 

final set 

Clinical review, pilot testing of accuracy, 

feasibility and predictive power, description of 

risk-adjustment 

Legend: ADL: Activities of Daily Living, LTC: Long-term care, MDS: Minimum Data Set, QI: Quality indicator, RAI: Resident Assessment Instrument, U.S.: United States, UTI: Urinary tract 

infection. 
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Purpose, data collection and reporting characteristics of the QI sets 

 We identified eight countries publicly reporting health-related QIs. They are 

selected, collected and reported in different ways based on feasibility, practicality and stated 

purposes. In the U.S., Canada, New Zealand, Norway and Sweden all or most QIs are built 

from already available data (i.e., routine assessments or national registries), whereas Australia, 

Belgium and the Netherlands use separate collection methods (i.e., surveys). The U.S. and 

Canada (44-58) focus the most on comparing individual service providers. Australia and 

Belgium concentrate rather on supporting LTC facilities in monitoring and improving care (59, 

62). The main purpose of the QIs in the Netherlands is stimulating learning and improvement 

in care teams (61). QIs in Norway aim at meeting the information needs of the health care 

sector and the government (64-70). The purpose of the QIs influences the level (i.e., facilities, 

regional, national) and art of reporting. For instance, the U.S. and Canada developed rating 

systems and specifically dedicated websites intended to make comparison easier for the 

consumers and almost only use resident outcome indicators (e.g., prevalence of falls) (75, 78). 

Countries focusing on supporting LTC facilities in improving care rather than on provider 

comparison use more process indicators (e.g., medication review) and do not risk-adjust QIs. 

Table 2 presents an overview of data collection methods, measurement frequency and reporting 

characteristics.  

 

Publicly reported health-related QIs 

 We identified eight countries publicly reporting health-related QIs, for a total of 94 QIs 

covering 31 themes. Each country reported between six and 31 health-related QIs. The most 

frequently reported QIs were related to pressure ulcers, falls, physical restraints and weight 

loss. Table 3 presents the identified QIs themes. In some cases, more than one indicator is used 

for the same theme.  
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Table 2. Data collection, measurement and reporting of quality indicators for each country. 

Country Type of 

data 

collection 

Data 

source 

Measurement 

frequency 

Reporting 

frequency 

Website Lowest level 

of publicly 

reported data 

Risk-

adjustment 

U.S. routine MDS 3.0, 

CMS 

claims 

quarterly yearly Nursing Home 

Compare 

 

facility partly 

CA routine RAI-MDS 

2.0 

quarterly yearly Your Health 

System 

facility yes 

NZ routine interRAI 

LTCF 

quarterly quarterly interRAI New 

Zealand 

District Health 

Board 

no 

AU separate survey quarterly quarterly GEN aged care 

data 

region no 

BE separate survey yearly yearly Vlaams Instituut 

voor Kwaliteit 

van Zorg 

region no 

NL separate survey yearly yearly Zorginstituut 

Nederland 

facility no 

NO routine, 

separate 

registers / 

on-site 

survey 

yearly/ half-

yearly 

yearly/ 

half-yearly 

Helsedirektoratet municipality no 

SW routine registers 

 

yearly yearly Senior Alert 

Kolada 

municipality no 

Abbreviations: AU: Australia, BE: Belgium, CA: Canada, CMS: Centers for Medicare & Medicaid Services, LTCF: Long-

Term Care Facilities, MDS: Minimum Data Set, NL: Netherlands, NO: Norway, NZ: New Zealand, QI: Quality Indicator, 

RAI: Resident Assessment Instrument, SW: Sweden, US: United States.   

 

 

 

  

https://www.medicare.gov/nursinghomecompare/search.html
https://www.medicare.gov/nursinghomecompare/search.html
https://yourhealthsystem.cihi.ca/hsp/indepth?lang=en&_ga=2.259284042.1390645241.1584620109-180361114.1584620109#/.
https://yourhealthsystem.cihi.ca/hsp/indepth?lang=en&_ga=2.259284042.1390645241.1584620109-180361114.1584620109#/.
https://www.interrai.co.nz/data-and-reporting/quality-indicators/
https://www.interrai.co.nz/data-and-reporting/quality-indicators/
https://www.gen-agedcaredata.gov.au/Topics/Quality-in-aged-care/Residential-Quality-Indicators-–-October-to-Decemb/Residential-Quality-Indicators-–-July-to-September
https://www.gen-agedcaredata.gov.au/Topics/Quality-in-aged-care/Residential-Quality-Indicators-–-October-to-Decemb/Residential-Quality-Indicators-–-July-to-September
https://zorgkwaliteit.be/woonzorgcentra
https://zorgkwaliteit.be/woonzorgcentra
https://zorgkwaliteit.be/woonzorgcentra
https://www.zorginzicht.nl/
https://www.zorginzicht.nl/
https://www.helsedirektoratet.no/statistikk/kvalitetsindikatorer
https://plus.rjl.se/senioralert
https://www.kolada.se/
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Table 3. Themes covered by the publicly reported quality indicators. 

QI theme U.S. CA NZ AU BE NE NO SW No. of 

reporting 

countries 

Functional ability          

Communication   x      1 

Cognitive ability   x      1 

Mobility x x1 x      3 

Self-care x  x      2 

Clinical situations          

Continence   x1 x   x  x5 4 

Indwelling catheter x  x      2 

Urinary tract 

infection 
x  x      

2 

Nosocomial 

infections 
      x  

1 

Weight loss x  x x3 x   x5 5 

Feeding tube   x      1 

Food preferences      x   1 

Nutrition 

assessment 
      x  

1 

Oral health        x5 1 

Physical restraints x x1 x x3 x x   6 

Fall x x1 x x4 x   x5 6 

Pain  x1 x      2 

Pressure ulcers x x1 x x3 x x  x5 7 

Psychosocial 

aspects 
        

 

Signs of depression  x1 x      2 

Behavior change  x1 x      2 

Pharmacotherapy          

Antianxiety or 

hypnotic 

medication 

x        

1 

Antipsychotics  x x1      x6 3 

Antibiotics       x  1 

Polypharmacy    x4    x6 2 

Medication review      x x  2 

Inappropriate 

medication 
       x6 

1 

Medication errors     x    1 

Health services          

Hospitalization/em

ergency ward visit 
x x2       

2 

Medical/dental 

examination, 

medical treatment 

hours 

      x  

1 

Influenza/ 

pneumococcal 

vaccination 

x        

1 

Advance care plan     x x   2 

Death in nursing 

home 
    x    

1 

Abbreviations: AU: Australia, BE: Belgium, CA: Canada, NL: Netherlands, NO: Norway, NZ: New Zealand, QI: Quality 

Indicator, SW: Sweden, US: United States. Legend: 1CIHI (Canadian Institute for Health Information); 2Health Quality 

Ontario; 3Australian Government, Department of Health; 4Victoria State Government; 5Senior Alert; 6Kolada 
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Methodological quality of the QIs: published information 

The amount of published information regarding QIs methodological qualities differs 

per country. For all QI sets except Sweden, the QI purpose, definition with numerator and 

denominator, exclusion criteria and risk-adjustment information were publicly available. We 

found published information on the selection or development of QI for five countries (U.S., 

Canada, Australia, Belgium and the Netherlands). For three countries (Norway, New Zealand 

and Australia), we received some information on QI development via e-mail contact. All 

countries involved stakeholders in the development of QIs, however the detailed information 

was not always available. For Norway we only know that stakeholders were consulted, for the 

Netherlands (61) and New Zealand, we also have information on which expert groups were 

included. Regarding QIs from Belgium (62) and most QIs from the U.S. (81), the description 

of some assessment criteria for the evaluation of QIs, such as relevance or influenceability by 

LTC facilities, is available. We were only able to find published results of an expert assessment 

for the Australian QI set (72) and for six of the Canadian QIs (71). 

 We found little up-to-date information regarding the validity and reliability of the QIs. 

Two studies assessed the validity of MDS 2.0 QIs using the same data (209 U.S. LTC facilities) 

and validity assessment method, but the results differ based on applied inclusion criteria and 

risk-adjustment (23, 39). Only QIs currently used in Canada apply the same or a very similar 

measurement as the QIs reported in the study by Jones et al. (2010), showing mostly moderate 

and in some cases insufficient validity (23). The U.S. and New Zealand apply no or a different 

risk-adjustment and they use a different data collection instrument (i.e., MDS 3.0 and interRAI 

LTCF respectively). Other studies investigated sensitivity or ability to reflect differences in 

care between facilities with higher and lower QI scores in multiple (21, 27) or single MDS 2.0 

QIs. (17, 20, 22, 29-32, 34).  

Studies assessing reliability used Kappa statistics. The higher Kappa (range 0–1), the 

higher the agreement between the two independent raters (interrater reliability) or the higher 

the consistency of the same rater’s assessment at different timepoints (intrarater reliability). 

We found interrater reliability results for 17 MDS 2.0-based QI showing moderate to good 

Kappa values (0.52-0.89) (39) and on the pressure ulcers QI from the Netherlands (Kappa 0.97) 

(19). For 27 QIs neither validity nor reliability results were found. The reported information 

on validity and reliability measures per country and per indicator can be found in Appendix 4.  

 



Chapter 3 – Review of LTC QIs 

 59 

Methodological assessment of the quality indicator sets with AIRE tool 

We assessed the methodological quality of a total of 86 QIs from 7 countries using the 

AIRE instrument. As no other information than the published QI results were available for 

Swedish QIs, we did not include them in the AIRE assessment. According to the AIRE tool, 

domains 1 and 2 evaluate whole QI sets per country, while domains 3 and 4 are meant to 

evaluate each QI separately. The assessment per domain and per country is reported in Table 

4.  
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Table 4. Methodological assessment of the quality indicator sets with the AIRE tool. 

AIRE Domain US CA NZ AU BE NL NO 

Domain 1: Purpose, relevance and organizational context 

1.The purpose of the indicator is described clearly  

2. The criteria for selecting the topic of the indicator are described in detail 

3.The organizational context of the indicator is described in detail 

4.The quality domain the indicator addresses is described in detail 

5.The health care process covered by the indicator is described and defined in detail 

98% 96% 71% 89% 93% 78% 100% 

Domain 2: Stakeholders’ involvement 

6. The group developing the indicator includes individuals from relevant professional groups 

7. Considering the purpose of the indicator, all relevant stakeholders have been involved at 

some stage of the development process 

8. The indicator has been formally endorsed 

96% 100% 93% 100% 100% 74% 41% 

Domain 3: Scientific evidence 

9. Systematic methods were used to search for scientific evidence  

10. The indicator is based on recommendations from an evidence-based guideline  

11. The supporting evidence has been critically appraised 

0-7% 11-33% 0% 52-56% 0-26% 0-15% 4% 

Domain 4: Additional evidence, formulation and usage 

12. The numerator and denominator are described in detail 

13. The target patient population of the indicator is defined clearly  

14. A strategy for risk-adjustment has been considered and described  

15. The indicator measures what it is intended to measure 

16. The indicator measures accurately and consistently 

17. The indicator has sufficient discriminative power  

18. The indicator has been piloted in practice 

19. The efforts needed for data collection have been considered 

20. Specific instructions for presenting and interpreting the indicator results are provided 

44-68% 33-60% 33-52% 52-58% 38-39% 18-32% 31-32% 

Abbreviations: AIRE: Appraisal of Indicators through Research and Evaluation, AU: Australia, BE: Belgium, CA: Canada, NL: Netherlands, NO: Norway, NZ: New Zealand, US: United States. 

Legend: Domain 1 and domain 2 are evaluated by QI set (i.e., the evaluation is made for the whole set of QIs from the country). QIs are evaluated separately in the domains 3 and 4 and a range 

is reported. 
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As presented in Table 4, most QI sets scored well in domain 1 regarding purpose, 

relevance and organizational context. For New Zealand and the Netherlands, we found little 

information regarding criteria for selecting the topic of the indicator, which caused a lower 

rating. The rating in domain 2 shows good ratings for stakeholders’ involvement, except for 

the Norwegian QI set, where detailed information was not available. Poor performance in 

domain 3 on scientific evidence has to do with the fact that most countries’ reports stated that 

a literature search was carried out, but fail to give further details, such as search strategies, 

reference list of studies based on which the decisions were made, or, if the used studies are 

referenced, then the quality of the studies was not assessed. In domain 4, the definitions of the 

QI and their target groups were consistently well-described and, in most countries, there were 

also good indications for the display and interpretation of the results. Most frequently lacking 

was information on validity, discriminative power, testing in practice and the effort required 

for data collection. Only the Australian indicator set reached high methodological quality, 

defined as scores of 50% or higher in the four AIRE instrument domains (12). 

 

Discussion 

This review identified 94 publicly reported health-related QIs covering 31 themes in eight 

countries. The most relevant and up-to-date information was found in grey literature. Peer-

reviewed studies with scientific investigation could only be found for MDS-based QIs. The 

themes most covered by the QIs were pressure ulcers, falls, physical restraints and weight loss 

and often several national indicators were used to assess one theme. Overall, limited scientific 

evidence and information was published and available for the public to evaluate the QIs for 

residential LTC. 

We found limited up-to-date scientific evidence on LTC QIs currently in use, which is 

consistent with findings of previous reviews (11, 82). The amount of published information on 

QIs differed between countries. This could be related to the different stages of development 

and implementation of LTC QIs and their public reporting. The U.S. has almost twenty years 

of experience in public reporting of QIs in the LTC (83), while in Australia, first mandatory 

measurement results at national level were published in 2019. Most studies reporting on the 

assessment of QIs were carried out in the U.S. in the first years following the introduction of 

MDS-based indicators. Since then, the measurement of U.S. QIs has changed in several cases, 

which is why some of the evidence is no longer applicable or can only be used to a limited 

extent. Australia, which was the last country to introduce a set of QIs, scored best on the AIRE 
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assessment. It may be because national and international interest in transparency increased over 

the years. On the other hand, in some countries testing may be still planned or in progress and 

no results can be reported yet.  

Publicly reported QIs serve different purposes, which partly drives the way the data is 

collected and reported. We found only little evidence regarding the discriminatory power of 

QIs meant for providers’ comparisons (27, 38). This is an important aspect both for quality 

improvement and for comparing service providers (e.g., through benchmarking) (9, 84-86). 

Benchmarking based on QIs which are not able to identify differences of quality of care beyond 

chance between facilities or regions can lead to wrong or misleading quality assessments, 

rankings or comparisons. This can in turn result in inappropriate policies or decisions, unfair 

treatment of the care providers or misguided quality improvement projects (9, 84-86). 

Furthermore, while risk-adjustment might not be needed when the goal is to track LTC 

facilities’ own results over time, it is necessary when QIs are used to compare facilities and 

benchmark them to another or to a set threshold.  

Some countries, like the U.S. and Canada primarily use QIs for comparisons between 

providers, while other mainly aim for quality monitoring and improvement. Both purposes can 

conceptually lead to better care according to Berwick et al. (87). On one hand, comparing 

providers will allow consumers to select better care providers, and might allow regulatory 

bodies to identify problematic facilities, but it might not fundamentally change the overall 

distribution of the performance of the sector. On the other hand, using QIs with the aim to 

directly improve facilities’ own care processes, and ultimately outcomes, might achieve 

changes in the care quality provided (87). Ideally, both dynamics would operate simultaneously 

for continuous quality improvement of the sector (87). In practice, using QIs to support quality 

improvement is difficult and barriers have been identified, such as the lack of organizational 

and professional skills to use this data for change, or issues with QI measurements (87). The 

development, measurement and reporting of QIs depends partly on their primary purpose. 

Therefore, countries using or planning to use QIs in residential LTC need to coherently 

construct QIs matching their main purpose (8) and invest in the LTC sector to foster capacity 

to use QI data for quality improvement.  

 

Implications for practice, policy and research 

Countries should be encouraged to share more broadly and transparently information 

on the selection, development, evaluation and reporting of QIs. The AIRE criteria can provide 
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guidance regarding aspects to consider in this process. QIs with satisfying measurement 

properties increase the possibility for countries, regions or facilities to be using QIs in a useful 

and informative way and for policy-makers to make informed decisions. Increased published 

and accessible information on QI sets would also allow researchers to make international 

comparisons more easily.  

 

Limitations 

This review has some limitations. First, despite a broad systematic search in scientific 

databases, few published studies on the quality of publicly reported QI in residential LTC 

facilities were found and most of the relevant information was found in grey literature, i.e., on 

websites and through e-mail enquiries. Second, it is possible that we have not identified all 

publicly reported QI sets because of language barriers. Third, the AIRE assessment is heavily 

dependent on the available sources of information and the completeness of the documentation 

for the assessed QIs. Our rating is hence limited by the lack of available information (e.g., it is 

possible that the information exists but only in a document intended for internal use) or the 

difficulty of finding published documents (e.g., due to language barriers). For this reason, the 

AIRE assessment can only reflect the quality of the QI on the basis of the publicly available 

data. In this sense, a low rating in some domains does not necessarily mean that the indicators 

are of low quality. Lastly, the number, types and measurement of internationally reported QIs 

can change with each following reporting period. For instance, in Australia, the nationally 

reported QI set was extended in July 2021 (88). A new QI set was also developed and tested in 

Germany (89-91), but public reporting of the collected data was postponed due to the COVID-

19 pandemic (92). 

 

Conclusion 

A growing number of countries are using and reporting QI results on a wide range of 

themes with various purposes and in different ways. Publicly available information on the LTC 

QIs was limited for a number of methodological aspects. There is a need for better reporting 

on the selection and development of QIs, so that these can be used in a useful way to ultimately 

improve the quality of care provided to LTC residents. 

 

Abbreviations: ADL: Activities of Daily Living; AIRE: Appraisal of Indicators through 

Research and Evaluation; LTC: Long-term Care; LTCF: Long-term Care Facilities; MDS: 
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Minimum Data Set; MesH: Medical Subject Headings; QI: Quality Indicator; RAI: Resident 

Assessment Instrument; U.S.: United States; UTI: Urinary tract infection. 
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Supplemental material 

 

Appendix 1. Search strings used in the databases. 

 

PubMed  

("nursing homes"[MeSH] OR "long term care"[MeSH] OR "homes for the aged"[MeSH] OR 

nursing home[tiab] OR nursing homes[tiab] long-term care[tiab] OR home for the aged[tiab] 

OR homes for the aged[tiab] OR care home*[tiab] OR residential care[tiab] OR residential 

aged care[tiab] OR nursing facilit*[tiab] OR aged care facilit*[tiab])  

AND  

("Quality Indicators, Health Care"[Mesh] OR "Quality Assurance, Health 

Care/methods"[Mesh] OR "Quality Assurance, Health Care/statistics and numerical 

data"[Mesh] OR "Quality Assurance, Health Care/standards"[Mesh] OR "Quality of Health 

Care/Standards"[Mesh] OR “Quality of Health Care/statistics and numerical data” [Mesh] OR 

"Quality Improvement"[Mesh] OR “Patient Outcome Assessment” [Mesh] OR quality 

indicator*[tiab] OR quality assessment*[tiab] OR quality measure*[tiab] OR performance 

assessment*[tiab] OR performance indicator* [tiab] OR performance measure*[tiab] OR care 

quality[tiab] OR quality of care[tiab] OR quality of health care[tiab] OR quality of 

healthcare[tiab] OR quality of nursing care[tiab] OR quality improvement* [tiab] OR resident 

outcome*[tiab] OR patient outcome*[tiab] OR "Mandatory Reporting"[Mesh] OR 

"Information Dissemination"[Mesh] OR "Benchmarking"[Mesh] OR mandatory report*[tiab] 

OR public report*[tiab] OR report card*[tiab] OR benchmarking [tiab] OR information 

dissemination [tiab]) 

 

CINAHL 

(MH "Nursing Homes+" OR MH "Long Term Care" OR TI ( "nursing home*"  OR "long-term 

care" OR "home* for the aged" OR "care home*" OR "residential care" OR "residential aged 

care" OR "nursing facilit*" OR "aged care facilit*" ) OR AB ( "nursing home" OR "nursing 

homes" OR "long-term care" OR "home for the aged" OR "homes for the aged" OR "care 

home*" OR "residential care" OR "residential aged care" OR "nursing facilit*" OR "aged care 

facilit*" )) 

AND 

(MH "Clinical Indicators" OR MH "Quality Assurance/ST/MT/SN" OR MH "Quality of 

Health Care/ST/SN" OR MH "Quality Improvement" OR MH "Outcome Assessment" OR TI 
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( "quality indicator*" OR "quality assessment*" OR "quality measure*" OR "performance 

assessment*" OR "performance indicator*" OR "performance measure*" OR "care quality" 

OR "quality of care" OR "quality of health care" OR "quality of healthcare" OR "quality of 

nursing care" OR "quality improvement*" OR "resident outcome*" OR "patient outcome*" ) 

OR AB ( "quality indicator*" OR "quality assessment*" OR "quality measure*" OR 

"performance assessment*" OR "performance indicator*" OR "performance measure*" OR 

"care quality" OR "quality of care" OR "quality of health care" OR "quality of healthcare" OR 

"quality of nursing care" OR "quality improvement*" OR "resident outcome*" OR "patient 

outcome*") OR TI ( "mandatory report*" OR "public report*" OR "report card*" OR 

"benchmarking" OR "information dissemination" ) OR AB ( "mandatory report*" OR "public 

report*" OR "report card*" OR "benchmarking" OR "information dissemination" ) OR MH 

"Mandatory Reporting" OR MH "Benchmarking") 

 

EMBASE 

nursing home/ or long term care/ or home for the aged/ or nursing home.ab,ti. or nursing 

homes.ab,ti. or long term care.ab,ti. or home for the aged.ab,ti. or homes for the aged.ab,ti. or 

care home*.ab,ti. or residential care/ or residential care.ab,ti. or residential aged care.ab,ti. or 

nursing facilit*.ab,ti. or aged care facilit*.ab,ti. 

and 

clinical indicator/ or quality control/ or total quality management/ or quality indicator*.ab,ti. 

or quality assessment*.ab,ti. or quality measure*.ab,ti. or performance assessment*.ab,ti. or 

performance indicator*.ab,ti. or performance measure*.ab,ti. or care quality.ab,ti. or quality of 

care.ab,ti. or quality of health care.ab,ti. or quality of healthcare.ab,ti. or quality of nursing 

care.ab,ti. or quality improvement*.ab,ti. or resident outcome*.ab,ti. or patient outcome*.ab,ti. 

or mandatory reporting/ or information dissemination/ or benchmarking/ or mandatory 

report*.ab,ti. or public report*.ab,ti. or report card*.ab,ti. or benchmarking.ab,ti. or information 

dissemination.ab,ti. 
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Appendix 2. List of consulted websites. 

Last access: 17.01.2022, except Health Quality Ontario, last accessed on 10.05.2020. 

 

International organizations 

 

interRAI: https://www.interrai.org 

Organisation for Economic Co-operation and Development (OECD): 

http://www.oecd.org/health/long-term-care.htm 

LPZ: https://ch.lpz-um.eu/de/Home/Publications 

 

 

U.S. 

 

The Centers for Medicare & Medicaid Services (CMS): 

https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-

Instruments/NursingHomeQualityInits/NHQIQualityMeasures  

National Quality Forum: 

https://www.qualityforum.org/Measuring_Performance/Consensus_Development_Process/C

SAC_Decision.aspx 

Abt Associates Inc.: 

https://www.abtassociates.com 

Agency for Healthcare Research and Quality (AHRQ): 

https://www.ahrq.gov 

Arizona Department of Health Services: 

https://www.azdhs.gov/index.php 

 

 

Canada 

 

Canadian Institute for Health Information (CIHI): https://www.cihi.ca/en 

Alberta Health Services: https://www.albertahealthservices.ca/about/Page12954.aspx 

Health Quality Ontario: https://www.hqontario.ca/System-Performance/Measuring-System-

Performance/Indicator-Library 

Manitoba Centre for Health Policy 

https://www.interrai.org/
http://www.oecd.org/health/long-term-care.htm
https://ch.lpz-um.eu/de/Home/Publications
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/NursingHomeQualityInits/NHQIQualityMeasures
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/NursingHomeQualityInits/NHQIQualityMeasures
https://www.qualityforum.org/Measuring_Performance/Consensus_Development_Process/CSAC_Decision.aspx
https://www.qualityforum.org/Measuring_Performance/Consensus_Development_Process/CSAC_Decision.aspx
https://www.abtassociates.com/
https://www.ahrq.gov/
https://www.azdhs.gov/index.php
https://www.cihi.ca/en
https://www.albertahealthservices.ca/about/Page12954.aspx
https://www.hqontario.ca/System-Performance/Measuring-System-Performance/Indicator-Library
https://www.hqontario.ca/System-Performance/Measuring-System-Performance/Indicator-Library
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https://umanitoba.ca/manitoba-centre-for-health-policy/ 

 

 

New Zealand 

 

interRAI New Zealand: https://www.interrai.co.nz/data-and-reporting/quality-indicators 

 

Australia 

 

Ageing and Aged Care: https://agedcare.health.gov.au 

State of Victoria, Department of Health & Human Services: www.health.vic.gov.au 

GEN Aged care data: https://www.gen-agedcaredata.gov.au/Topics/Quality-in-aged-care 

Australian Government Department of Health: https://www.health.gov.au/initiatives-and-

programs/national-aged-care-mandatory-quality-indicator-program 

 

 

Germany 

 

Die Bundesarbeitsgemeinschaft der Freien Wohlfahrtspflege:  

https://www.bagfw.de/qualitaet/qualitaetsindikatoren-in-der-stationaeren-pflege 

Geschäftsstelle Qualitätsausschuss Pflege: 

https://www.gs-qsa-pflege.de/dokumente-zum-download 

 

Belgium 

 

Vlaams Instituut voor Kwaliteit van Zorg: https://www.zorgkwaliteit.be/woonzorgcentra 

 

 

The Netherlands 

 

ActiZ, Zorgthuisnl, Verpleegkundigen &Verzorgenden Nederland and Verenso: 

https://www.zorgvoorbeter.nl/nieuws/indicatoren-verpleeghuiszorg-2019 

https://umanitoba.ca/manitoba-centre-for-health-policy/
https://www.interrai.co.nz/data-and-reporting/quality-indicators
https://agedcare.health.gov.au/
http://www.health.vic.gov.au/
https://www.gen-agedcaredata.gov.au/Topics/Quality-in-aged-care
https://www.health.gov.au/initiatives-and-programs/national-aged-care-mandatory-quality-indicator-program
https://www.health.gov.au/initiatives-and-programs/national-aged-care-mandatory-quality-indicator-program
https://www.bagfw.de/qualitaet/qualitaetsindikatoren-in-der-stationaeren-pflege
https://www.gs-qsa-pflege.de/dokumente-zum-download
https://www.zorgkwaliteit.be/woonzorgcentra
https://www.zorgvoorbeter.nl/nieuws/indicatoren-verpleeghuiszorg-2019
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Volksgezondheidenzorg.info:  https://www.volksgezondheidenzorg.info/prestatie-

indicatoren-voor-gezondheidszorg/leven-met-een-ziekte-beperking#node-nosocomiale-

decubitus-instellingen-voor-langdurige-zorg 

National Institute for Public Health and the Environment:  https://www.rivm.nl/en 

ActiZ (Branchenverband der Pflegeheime):  https://www.actiz.nl/homepage 

Zorginstituut Nederland: 

https://www.zorginzicht.nl/kwaliteitsinstrumenten/verpleeghuiszorg-indicatoren 

 

Finland 

 

Sotkanet.fi (statistical information on welfare and health in Finland): 

https://sotkanet.fi/sotkanet/en/haku?g=600  

Finnish Institute for Health and Welfare: https://thl.fi/en/web/thlfi-en 

 

Norway 

 

Helsedirektoratet: https://www.helsedirektoratet.no / 

https://www.helsedirektoratet.no/statistikk 

 

United Kingdom 

 

Care Quality Commission: https://www.cqc.org.uk 

Healthcare Improvement Scotland: http://www.healthcareimprovementscotland.org 

 

Ireland 

 

Health Information and Quality Authority (HIQA): https://www.hiqa.ie 

 

Sweden  

 

Senior Alert: https://www.senioralert.se / 

https://plus.rjl.se/infopage.jsf?nodeId=40605 

 

 

https://www.volksgezondheidenzorg.info/prestatie-indicatoren-voor-gezondheidszorg/leven-met-een-ziekte-beperking#node-nosocomiale-decubitus-instellingen-voor-langdurige-zorg
https://www.volksgezondheidenzorg.info/prestatie-indicatoren-voor-gezondheidszorg/leven-met-een-ziekte-beperking#node-nosocomiale-decubitus-instellingen-voor-langdurige-zorg
https://www.volksgezondheidenzorg.info/prestatie-indicatoren-voor-gezondheidszorg/leven-met-een-ziekte-beperking#node-nosocomiale-decubitus-instellingen-voor-langdurige-zorg
https://www.rivm.nl/en
https://www.actiz.nl/homepage
https://www.zorginzicht.nl/kwaliteitsinstrumenten/verpleeghuiszorg-indicatoren
https://thl.fi/en/web/thlfi-en
https://www.helsedirektoratet.no/
https://www.helsedirektoratet.no/statistikk
https://www.cqc.org.uk/
http://www.healthcareimprovementscotland.org/
https://www.hiqa.ie/
https://www.senioralert.se/
https://plus.rjl.se/infopage.jsf?nodeId=40605
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Kolada: 

https://www.kolada.se/verktyg/jamforaren/?_p=jamforelse&focus=16797&tab_id=84176 

 

Socialstyrelsen: 

https://www.socialstyrelsen.se/statistik-och-data/oppna-jamforelser/socialtjanst/aldreomsorg/ 

 

 

France 

 

Commission des affaires sociales: http://www.assemblee-nationale.fr/15/pdf/rap-

info/i1214.pdf 

Anesm (Agence nationale de l’évaluation et de la quailté des établissements et services 

sociaux et médico-sociaux) :  https://www.has-sante.fr/upload/docs/application/pdf/2018-

03/anesm_evaluation_interne_web3.pdf 

ANAP (appui santé et médico-social):  

https://www.anap.fr/ressources/publications/detail/actualites/tableau-de-bord-de-la-

performance-dans-le-secteur-medico-social-premiers-enseignements/ 

 

Spain 

Observatori del Sistema de Salut de Catalunya: 

http://observatorisalut.gencat.cat/ca/central_de_resultats/ 

 

 

  

https://www.kolada.se/verktyg/jamforaren/?_p=jamforelse&focus=16797&tab_id=84176
https://www.socialstyrelsen.se/statistik-och-data/oppna-jamforelser/socialtjanst/aldreomsorg/
http://www.assemblee-nationale.fr/15/pdf/rap-info/i1214.pdf
http://www.assemblee-nationale.fr/15/pdf/rap-info/i1214.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2018-03/anesm_evaluation_interne_web3.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2018-03/anesm_evaluation_interne_web3.pdf
https://www.anap.fr/ressources/publications/detail/actualites/tableau-de-bord-de-la-performance-dans-le-secteur-medico-social-premiers-enseignements/
https://www.anap.fr/ressources/publications/detail/actualites/tableau-de-bord-de-la-performance-dans-le-secteur-medico-social-premiers-enseignements/
http://observatorisalut.gencat.cat/ca/central_de_resultats/
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Appendix 4. Reported measurement propreties on validity and reliability per quality indicator. 

Quality indicator 

(QI) 

Reporting 

countries 

Assessment by 

stakeholdersa 

Interrater 

reliability 

(Kappab) 

Validity 

(currently-

measured QI) 

Other evidenced 

Validity and reliability available for the QI (sorted by a) validity and b) interrater reliability values) 

Pressure ulcer 

prevalence 

U.S.*,  

New Zealand, 

Australia,  

Belgium, 

Netherlands 

3 (U.S.) 

2 (New Zealand) 

4 (Australia) 

3 (Belgium) 

2 (Netherlands) 

.74 (1) (U.S.) 

 

.97 (2) 

(Netherlands) 

High (1) 

(U.S.c) 

Prevalence QI (stage 1-4) 

showed differences in resident 

outcomes between NHs (3) 

 

No difference in care processes 

between NHs with high and low 

prevalence (4) 

 

High sensitivity for nursing 

practice according to experts (5) 

 

High validity (1)   

Antipsychotics 

prevalence 
U.S., Canada* 

2 (U.S.) 

4 (Canada) 
.89 (1) 

Moderate (6) 

(Canada) 

High sensitivity for the practice 

of physicians in NHs according 

to experts (5) 

Bladder 

incontinence 

worsening 

Canada*, 

New Zealand 

-- (Canada) 

2 (New Zealand) 
.87 (1) 

Moderate (6) 

(Canada) 
High validity (1)  

Pain worsening 
Canada*, 

New Zealand 

-- (Canada) 

2 (New Zealand) 
.73 (1) 

Moderate (6) 

(Canada) 

High sensitivity for nursing 

practice according to experts (5) 

 

Moderate validity (1)  

Fall prevalence 

Canada*, 

New Zealand, 

Belgium, 

Australia 

4 (Canada) 

2 (New Zealand) 

3 (Belgium) 

4 (Australia) 

.52 (1) 
Moderate (6) 

(Canada) 

Showed differences in resident 

outcomes between NHs (3) 

 

34%/53% sensitivity of QI falls 

in last 30/180 days and 

97%/97% specificity. The 

resident documentation showed 

significantly more falls than the 

MDS (7) 

 

Moderate validity (1)  

Pressure ulcer 

worsening 

Canada*,  

New Zealand 

-- (Canada) 

2 (New Zealand) 
.74 (1) 

Not valid (6) 

(Canada) 

High sensitivity for nursing 

practice according to experts (5) 

 

Not valid (1) 

Behavioral 

symptoms 

worsening 

Canada*, 

New Zealand 

-- (Canada) 

2 (New Zealand) 
.72 (1) 

Not valid (6) 

(Canada) 
Not valid (1)  

Depression signs 

worsening 

Canada*,  

New Zealand 

4 (Canada) 

2 (New Zealand) 
.60 (1) 

Not valid (6) 

(Canada) 
Moderate validity (1)  

Only validity available for the QI (sorted by validity) 

Mid-loss ADL 

worsening 

Canada*,  

New Zealand 

4 (Canada) 

2 (New Zealand) 
-- 

Moderate (6) 

(Canada) 
-- 

Mid-loss ADL 

improvement 

Canada*,  

New Zealand 

4 (Canada) 

2 (New Zealand) 
-- 

Moderate (6) 

(Canada) 
-- 

Behavioral 

symptoms 

improvement 

Canada*,  

New Zealand 

4 (Canada) 

2 (New Zealand) 
-- 

Moderate (6) 

(Canada) 
-- 

New pressure 

ulcer 

development 

Canada*,  

New Zealand 

-- (Canada) 

2 (New Zealand) 
-- 

Not valid (6) 

(Canada) 

High sensitivity for nursing 

practice according to experts (5) 

Only reliability available for the QI (sorted by interrater reliability) 

Bowel 

incontinence 

worsening 

New Zealand 2 .88 (1)  Moderate validity (1)  

Late-loss ADL 

worsening 

U.S. 

New Zealand 

2 (U.S.) 

2 (New Zealand) 
.84 (1)  

Showed differences in resident 

outcomes between NHs (3) 
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Quality indicator 

(QI) 

Reporting 

countries 

Assessment by 

stakeholdersa 

Interrater 

reliability 

(Kappab) 

Validity 

(currently-

measured QI) 

Other evidenced 

 

High validity (1)  

Communication 

worsening 
New Zealand 2 .83 (1) -- Moderate validity (1) 

ADL-long form  

Worsening 
New Zealand 2 .83 (1) -- 

High validity (1)  

 

Nursing homes have little 

influence on ADL changes (8) 

 

Locomotion 

worsening 

U.S.* 

New Zealand 

-- (U.S.) 

2 (New Zealand) 
.82 (1) -- High validity (1)  

Feeding tube New Zealand 2  .80 (1)  Moderate validity (1)  

Cognitive ability 

worsening 
New Zealand 2 .76 (1) -- Moderate validity (1)  

Bladder catheter 

prevalence 

U.S.* 

New Zealand 

3 (U.S.) 

2 (New Zealand) 
.71 (1)  

High sensitivity for the practice 

of physicians in NHs according 

to experts (5) 

 

High validity (1)  

Falls with major 

injury  
U.S. 3    

40% sensitivity and 97% 

specificity compared with chart 

review (9) 

62.9% of cases identified in 

claims data were reported in 

MDS data for long-stay 

residents (10) 

Urinary tract 

infection 

prevalence 

U.S. 

New Zealand 

3 (U.S.) 

2 (New Zealand) 
.53 (1)  

Showed differences in resident 

outcomes between NHs (3) 

 

Sensitivity 57.9%, specificity 

86.5%, only 13.9% of residents 

with urinary tract infections 

reported in the MDS actually 

had it (11) 

 

High validity (1) 

Neither reliability nor validity available for the QI (sorted by a) number of countries using the QI, b) stakeholder 

involvement) 

Emergency 

department visits 

U.S.* 

Canada 

-- (U.S.) 

4 (Canada) 
-- -- -- 

Advance care 

planning 

Belgium, 

Netherlands 

3 (Belgium) 

2 (Netherlands) 
-- -- -- 

Medication 

review 

Netherlands, 

Norway 

2 (Netherlands) 

1 (Norway)  
-- -- -- 

Fall-related 

fractures 
Australia 4 -- -- -- 

Pressure ulcers 

new or worsened 
Canada* 4 -- -- -- 

Medication errors Belgium 3 -- -- -- 

Death in NH Belgium 3 -- -- -- 

Influenza 

vaccination 
U.S. 3 -- -- -- 

Pneumococcal 

vaccination 
U.S. 2 -- -- -- 

Communication 

improvement 
New Zealand 2 -- -- -- 

Cognitive ability 

improvement 
New Zealand 2 -- -- -- 

Ability to 

locomote 

improvement 

(from ADL) 

New Zealand 2 -- -- -- 
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Quality indicator 

(QI) 

Reporting 

countries 

Assessment by 

stakeholdersa 

Interrater 

reliability 

(Kappab) 

Validity 

(currently-

measured QI) 

Other evidenced 

Early-loss ADL 

worsening 
New Zealand 2 -- -- -- 

Early-loss ADL 

improvement 
New Zealand 2 -- -- -- 

Late-loss ADL 

improvement 
New Zealand 2 -- --  

Bladder 

continence 

improvement 

New Zealand 2 -- -- -- 

Bowel continence 

improvement 
New Zealand 2 -- -- -- 

Toileting plan Netherlands 2 -- -- -- 

Eating 

preferences 
Netherlands 2 -- -- -- 

Antianxiety or 

hypnotic drug use 
U.S. 2 -- -- -- 

Nosocomial 

infections 
Norway 1 -- -- -- 

Nutritional 

assessment 
Norway 1 -- -- -- 

Receiving 

antibiotics 
Norway 1 -- -- -- 

Medical 

examination in 

the last 12 months 

Norway 1 -- -- -- 

Dental 

examination in 

the last 12 months 

Norway 1 -- -- -- 

Hours of medical 

treatment per 

week 

Norway 1 -- -- -- 

Hospitalizations U.S.* -- -- -- -- 

 
Abbreviations: ADL: Activities of Daily Living, QI: Quality Indicator, MDS: Minimum Data Set, NH: Nursing Home, U.S.: 

United States 

Legend: * The country uses risk-adjustment for the QI; -- No information available.  

aThe involvement of stakeholders was categorized as follows: 1= It is known from the available information that experts were 

consulted for the development of the QI, or that the QI was assessed by experts, 2 = QI was assessed by experts and the 

experts/groups of experts are named, e.g., representatives of the authorities, nursing professionals, information technology 

specialists, 3 = QI was assessed by experts, the experts/expert groups are named and the assessment criteria are clearly defined, 

e.g., comprehensibility of definition, relevance, feasibility of measurement 4 = QI was assessed by experts, the experts/expert 

groups are named, the assessment criteria are clearly defined and the results of the assessment is clearly described. 

bKappa ≥ .60 = good to very good reliability; .60 > Kappa ≥ .40 = moderate reliability; Kappa < .40 = lacking or weak 

reliability; For the MDS-based QI, average weighted kappa values are reported, i.e., the kappa value was calculated over all 

MDS items used to calculate the QI.  

cIn the U.S., pressure ulcers are reported for residents at high risk of pressure ulcers. It is not clear from the available 

information whether the high-risk group in the study and the QIs currently measured are defined in the same way. 

dIn this column we refer to studies on MDS-based QIs but it is not clear from the available information whether the 

measurements used in these studies are the same as for the QIs currently reported, e.g., we could not retrieve the appendix 

with the description of the measurement of the QIs from the validation report by Morris et al., 2003 (1)    
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Abstract 

 

Nursing home quality indicators are often used to publicly report the quality of nursing home 

care. In Switzerland, six national nursing home quality indicators covering four clinical 

domains (polypharmacy, pain, use of physical restraints and weight loss) were recently 

developed. To allow for meaningful comparisons, these indicators must reliably show 

differences in quality of care levels between nursing homes. This study’s objectives were to 

assess nursing home quality indicators’ between-provider variability and reliability using 

intraclass correlations and rankability. This approach has not yet been used in long-term care 

contexts but presents methodological advantages. This cross-sectional multicenter study uses 

data of 11,412 residents from a convenience sample of 152 Swiss nursing homes. After 

calculating intraclass correlation 1 (ICC1) and rankability, we describe between-provider 

variability for each quality indicator using empirical Bayes estimate-based caterpillar plots. To 

assess reliability, we used intraclass correlation 2 (ICC2). Overall, ICC1 values were high, 

ranging from 0.068 (95% confidence interval (CI) 0.047–0.086) for polypharmacy to 0.396 

(95% CI 0.297–0.474) for physical restraints, with quality indicator caterpillar plots showing 

sufficient between-provider variability. However, testing for rankability produced mixed 

results, with low figures for two indicators (0.144 for polypharmacy; 0.471 for self-reported 

pain) and moderate to high figures for the four others (from 0.692 for observed pain to 0.976 

for physical restraints). High ICC2 figures, ranging from 0.896 (95% CI 0.852–0.917) (self-

reported pain) to 0.990 (95% CI 0.985–0.993) (physical restraints), indicated good reliability 

for all six quality indicators. Intraclass correlations and rankability can be used to assess 

nursing home quality indicators’ between-provider variability and reliability. The six selected 

quality indicators reliably distinguish care differences between nursing homes and can be 

recommended for use, although the variability of two—polypharmacy and self-reported pain—

is substantially chance-driven, limiting their utility. 

 

Keywords: nursing homes; long-term care; benchmarking; quality indicators; health care; 

quality of health care 
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Introduction 

Quality indicators are used worldwide to monitor, assess and report the quality of care 

provided in healthcare settings by measuring specific health care structures (e.g., staffing), 

processes (e.g., patient referrals) or outcomes (e.g., nosocomial infections) that reflect quality 

of care [1,2]. Healthcare providers can use them for continuous quality monitoring or for 

benchmarking, i.e., to compare healthcare providers, to measure quality against accepted 

standards or to measure developments over time. Benchmarking these indicators allows 

evaluation and comparison of healthcare providers’ quality of care levels. However, concerns 

have been expressed regarding the value of quality indicators and publicly reported 

benchmarking [3–6]. Therefore, to ensure that quality indicators provide useful information, 

they need to be evaluated by criteria including but not limited to validity, feasibility and 

relevance. Particularly in the context of publicly reported benchmarking, quality indicators 

have to reliably assess differences in quality of care between healthcare providers. Quality 

indicators should thus be able to show (1) between-provider variability and (2) reliability. 

Between-provider variability refers to the quality indicator’s ability to indicate differences in 

quality of care beyond chance, i.e., to identify higher-performing and lower-performing 

healthcare providers [7]. The quality indicator’s reliability is its capacity to accurately and 

consistently measure the particular quality it indicates [8,9]. If both characteristics apply to the 

quality indicators used, they can be used for benchmarking, which has the potential to support 

the maintenance and improvement of quality of care [10]. 

In several countries (e.g., the United States, Australia, Canada), nursing home quality 

indicators have been measured and reported publicly for some time [11]. Quality indicators 

cover a wide variety of themes, most commonly physical restraints, falls, pressure ulcers and 

weight loss. They tend to be assessed either with routinely used instruments (e.g., Resident 

Assessment Instrument-Minimum Data Set (RAI-MDS) in the United States and Canada) or 

through specific data collections (e.g., the National Aged Care Mandatory Quality Indicator 

Program in Australia). Depending on the country, the results may be reported to the nursing 

home administration, regionally and/or nationally [12–15]. In Switzerland, despite legislation 

providing legal bases for the measurement and public reporting of quality indicators in nursing 

homes since 1994, their measurement at the national level started only in 2019, with the first 

quality indicator results still not published as of October 2020 [16]. Their selection and 

development included a review and expert consultations, considering a variety of criteria (e.g., 

relevance, feasibility, reproducibility) [17,18]. In 2016, based on a broad stakeholder 

consultation, the first set of six quality indicators indicating percentages of specific health 
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processes or outcomes among nursing home residents were selected: the percentage of 

residents with polypharmacy (one quality indicator), experiencing pain (two quality 

indicators), being subjected to physical restraints (two quality indicators) and with weight loss 

(one quality indicator). The details of the selection process are reported in Appendix A. After 

the selection was made, we conducted an analysis to evaluate whether the six quality indicators’ 

between-provider variability and reliability were adequate for national and publicly reported 

benchmarking. 

Methods for assessing between-provider variability include intraclass correlation 1 

(ICC1) and rankability. To assess each indicator’s capacity to differentiate between facilities, 

we used the ICC1, which reflects “the proportion of variance that is accounted for by the group 

level” [19]. While this method has been used in other settings to evaluate quality indicators’ 

between-provider variability (e.g., hospital quality indicators), it has not yet been used in long-

term care contexts [20]. A second metric to assess between-provider variability is rankability, 

i.e., “the part of heterogeneity between … clinics [or nursing homes] that is due to true 

differences” [21]. Finally, it is also important to assess the group mean via intraclass correlation 

2 (ICC2), which describes the reliability of each quality indicator [22]. Therefore, this study 

aims to use ICC1 and rankability to report on the six selected nursing home quality indicators’ 

between-provider variability and ICC2 to report on their reliability. 

 

Materials and Methods 

Design and Sample 

This multicenter pilot study used routine resident data from a convenience sample of 

152 nursing homes located across Switzerland’s three major language regions (German, 

French, Italian). In 2017, 1561 Swiss nursing homes provided both medical care and social 

services to more than 157,716 older adults. Around 80% of these people are long-term 

residents, with an average length of stay of 2.5 years [23]. Inclusion criteria at the nursing home 

level were for each facility to be licensed as a nursing home and to have agreed to work with a 

specific version of the assessment instrument including the items needed for the six national 

quality indicator measurements (Appendix B for further information). At the resident level, all 

long-term residents residing in the nursing home at the date of the data export were included. 

 

Variables and Measurements 

Each resident’s birth year (YYYY format), admission date to the nursing home 

(YYYYMMDD format), sex (male/female) and care level (scale of 1–12) were used. Care 
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level—calculated based on an assessment performed by the nursing home staff—was allocated 

a number from 1 to 12, with each higher number representing an additional 20 min of care time 

per day. We calculated length of stay in days from admission to data export day, and residents’ 

age as the difference in years between birth year and year of the assessment. We also collected 

variables specifying each patient’s depressive (depression rating scale; DRS) and cognitive 

status (cognitive performance scale; CPS). The DRS is calculated on a scale from 0 to 14: 

scores of 3 or above indicate evidence of minor to major depression [24]. The CPS is calculated 

on a scale from 0 (“intact”) to 6 (“very severe impairment”) [25]. The size of the nursing home 

(number of beds) was also included. 

We used the following variables to calculate the six quality indicators, all of which were 

collected for the recall period “in the last 7 days”: number of active ingredients taken; 

frequency and intensity of self-reported and observed pain; frequency of trunk fixation use or 

seating that prevents the residents from rising; frequency of bedrail use; and percentage of 

weight loss during the last 30 or 180 days. We also used a variable specifying whether the 

resident’s latest assessment was that at admission (yes/no) and whether the nursing home staff 

evaluated that he or she had a life expectancy of under 6 months (yes/no/information not 

collected). In case of use of a physical restraint, we also used a variable specifying the context 

in which the measure was applied (use of the measure on the request or in agreement with a 

resident capable of judgment/use of the measure on a resident incapable of judgment/context 

not yet clarified). 

The six selected quality indicators were defined as follows: polypharmacy is the 

percentage of residents who took 9 or more active ingredients over the last 7 days. The cut-off 

value of 9 is in line with other international measures of polypharmacy in nursing homes [26]. 

Pain is measured by 2 quality indicators: self-reported pain is the percentage of residents with 

daily moderate or higher pain intensity or those with nondaily very strong pain intensity in the 

last 7 days. Observed pain is the percentage of residents who showed daily moderate or higher 

pain intensity or those who showed nondaily very strong pain intensity in the last 7 days. 

Physical restraint is also measured through 2 quality indicators. The first measures the 

percentage of residents with daily fixation of the trunk or with seating that prevented them from 

rising in the last 7 days; the second measures the percentage of residents with daily use of 

bedrails or other devices on all open sides of their bed so that they could not leave the bed 

independently in the last 7 days. The sixth quality indicator is weight loss, measuring the 

percentage of residents with weight loss of ≥5% in the last 30 days or of ≥10% in the last 180 

days. 
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Quality indicators are described in a numerator/denominator format. Their results are 

expressed as a rate for each nursing home (e.g., percentage of residents with observed pain in 

a specific nursing home). The numerator includes all residents for whom the outcome of 

interest (e.g., pain) is indicated; the denominator includes all residents except those who fit 

predetermined exclusion criteria. For the self-reported pain quality indicator, for example, 

residents were excluded if they did not give a valid answer to questions related to pain 

frequency or intensity. For both physical restraint quality indicators, residents capable of 

judgement who either requested or agreed to the measure were excluded. For the weight loss 

quality indicator, we applied two exclusion criteria: resident’s life expectancy estimated by the 

staff to be under 6 months or current assessment of the resident is the admission assessment. 

Definitions, numerators, denominators, items measured and exclusion criteria for all quality 

indicators are displayed in Table 1. 
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Table 1. Description of the six Swiss quality indicators. 

Theme Definition Numerator Denominator Items Measured Exclusion Criteria 

Polypharmacy Percentage of residents who took 9 

or more active ingredients in the last 

7 days 

All residents who had taken 9 or 

more active ingredients in the last 

7 days 

All long-term care residents Number of active 

ingredients in the 

last 7 days 

No exclusion 

criteria 

Self-reported pain Percentage of residents with daily 

moderate or higher pain intensity or 

residents with nondaily very strong 

pain intensity in the last 7 days 

All residents who reported the 

following pain in the last 7 days: 

- Daily moderate, strong or very 

strong, unbearable pain  

OR 

- Nondaily very strong, 

unbearable pain 

All long-term care residents, 

excluding those who did not give a 

valid answer regarding frequency or 

intensity of self-reported pain  

Frequency and 

intensity of self-

reported pain in the 

last 7 days 

No valid answer to 

questions on 

frequency OR 

intensity of self-

reported pain  

Observed pain Percentage of residents who showed 

daily moderate or higher pain 

intensity or residents who showed 

nondaily very strong pain intensity 

in the last 7 days 

All residents where the following 

pain was observed in the last 7 

days: 

- Daily moderate, strong or very 

strong, unbearable pain  

OR 

- Nondaily very strong, 

unbearable pain 

All long-term care residents Frequency and 

intensity of observed 

pain in the last 7 

days 

No exclusion 

criteria 

Physical restraint, 

trunk fixation or 

seating that prevents 

the resident from rising 

Percentage of residents with daily 

fixation of the trunk or with seating 

that prevented the resident from 

rising in the last 7 days 

All residents who had daily in the 

last 7 days:  

- Trunk fixation 

OR 

- Seating that prevents the 

resident from rising 

All long-term residents, excluding 

those who wanted or agreed to the 

use of this measure 

Frequency of use in 

the last 7 days and 

context of the 

measure  

Residents capable of 

judgment who either 

requested or agreed 

to the measure 

Physical restraint, 

bedrails 

Percentage of residents with daily 

use of bedrails or other devices on 

all open sides of the bed that did not 

allow the resident to leave the bed 

independently in the last 7 days 

Residents with daily application 

of bedrails or other devices on all 

open sides of the bed, which does 

not allow the resident to leave the 

bed independently 

All long-term residents, excluding 

those who requested or agreed to 

the use of this measure 

Frequency of use in 

the last 7 days and 

context of the 

measure 

Residents capable of 

judgment who either 

requested or agreed 

to this measure 

Weight loss Percentage of residents with weight 

loss of 5% or more in the last 30 

days or of 10% or more in the last 

180 days 

Residents with a weight loss of 

5% or more in the last 30 days or 

10% or more in the last 180 days 

All residents, excluding those with 

a life expectancy estimated by the 

staff as lower than 6 months or 

residents who were last assessed at 

admission to the nursing home 

Weight loss of 5% 

or more in the last 

30 days or of 10% or 

more in last 180 

days 

Residents with: 

- Life expectancy 

under 6 months  

- Last assessment at 

admission  
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Data Collection 

Resident data were collected by the nursing homes via updated versions of routinely 

used resident assessments instruments between July 2016 and August 2017. All quality 

indicator information was obtained through routine data collection processes already in place, 

including observations (e.g., physical restraints) or conversations with residents (e.g., self-

reported pain). At the time of the study in Switzerland, three assessment instruments were in 

use: (1) Nursing Home Resident Assessment Instrument (RAI-NH), (2) the Planification 

Informatisée des Soins Infirmiers Requis (PLASIR/PLEX) (computerized planning of required 

nursing care) and (3) the BewohnerInnen-Einstufungs-und Abrechnungssystem (BESA) 

(residents classification and billing system) [27]. Further information on these instruments is 

available in Appendix B. Each assessment instrument provider had to recruit a minimum of 50 

nursing homes to ensure the sample would have an equal number of nursing homes working 

with each instrument. The goal was to have a total study sample consisting of minimum 10% 

of all Swiss nursing homes. To ensure that all residents present in each nursing home at the 

time of the data export were assessed at least once, data were collected for a minimum of 6 

months in each nursing home. 

 

Statistical Analysis 

We examined the data on each quality indicator for completeness, plausibility and 

missing values. Missing data were dealt with by listwise deletion; for each quality indicator, 

the number of valid residents depended on the exclusion criteria. We also computed resident 

characteristics and prevalence rates for the six studied quality indicators. Risk adjustment for 

the indicators was assessed in a preparatory study using hierarchical multiple regression 

models, with the Akaike information criteria and odds ratios assessed for each quality indicator. 

All indicators were risk-adjusted for the resident’s cognitive performance and care dependency 

with additional adjustment for polymedication with age and for both pain indicators with 

depression and gender. Risk adjustment variables are provided in Table 2. Statistical analyses 

were conducted by N.S., confirmed by C.B. and supervised by M.S., who has a track record of 

statistical analyses in healthcare quality measurement. 
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Table 2. Risk adjustment variables, prevalence rates and missing values for the six Swiss 

quality indicators. 

Theme Risk Adjustment 

Variables 

Prevalence Rate, 

Mean %, SD 1 

Missing, % 

(n) 

Polypharmacy CPS 2 

care level 

age 

43.0 (12.9) 0.0 (0) 

Self-reported pain CPS 

care level 

depression 

gender 

19.7 (11.8) 13.4 (1525) 

Observed pain CPS 

care level 

depression 

gender 

14.9 (10.4) 0.7 (81) 

Physical restraint, trunk fixation or 

seating that prevents the resident from 

rising 

CPS 

care level 

3.4 (5.2) 0.0 (0) 

Physical restraint, bedrails CPS 

care level 

13.0 (11.3) 1.6 (132) 

Weight loss CPS 

care level 

7.9 (6.8) 0.1 (2) 

Abbreviations: 1 SD: standard deviation, 2 CPS: cognitive performance scale. 

 

Between-Provider Variability: ICC1 and Rankability 

To assess each quality indicator’s capacity to distinguish between providers, we 

computed ICC1, caterpillar plots and rankability. The ICC1 shows the proportion of variation 

in the quality indicator that is attributed to the group level [28]. In this context, ICC1 values 

typically range from 0.0 to 0.3, where values over 0.05 indicate relevant between-provider 

variability [19,29,30]. The ICC1 is the ratio of variance among providers (VG) over the total 

variance, i.e., the group variance (VG) and the within-group or residual variance (VR). As we 

analyze binary outcomes, VR is the latent scale variance of the logit model π2/3, leading to the 

following equation: ICC1 = VG / (VG + π2/3) [29,31]. 

 

Reliability: ICC2 

Variances for the ICC1 were calculated using a conditional generalized linear mixed 

model with 95% confidence intervals to assess the uncertainty of the estimate [32]. 

Additionally, to check the distribution of nursing home estimates and explore between-provider 

variability visually, we computed caterpillar plots based on empirical Bayes estimates with 

95% confidence intervals [33,34]. Each quality indicator’s caterpillar plot shows that 
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indicator’s estimate for each nursing home (e.g., weight loss), as well as whether it deviates 

positively or negatively from the grand mean across all nursing homes. We calculated ICC1 

figures with the rptR package in R (Version 3.6.6., R Core Team, 2020) [31,34]. We also 

explored quality indicators’ rankability, i.e., the part of variability between nursing homes 

measured by quality indicators that results from true differences in quality of care [35]. High 

rankability for a particular indicator allows performance ranking for that indicator, e.g., 

polymedication [20]. Rankability (ρ) is defined as: ρ = VG / (VG + median(s2)), with median(s2) 

indicating the variance of the individual facility effect estimates from a fixed effect regression 

model. Rankability (range: 0–100%) refers to observed differences that might result from 

quality of care disparities and is classed as low (<50%), moderate (50–75%) or high (>75%) 

[28,35]. Finally, we assessed the six quality indicators’ group mean reliability via ICC2. ICC2 

is the ratio of group variance to total variance / k, where k is the number of nursing homes, i.e., 

ICC2 = VG / ((VG+ π2/3) × (1/k)) [19]. 

ICC1 and ICC2 are generally interdependent: the higher a quality indicator’s ICC1, the 

higher its ICC2. The ICC2 typically ranges from 0.6 to 1.0, with values closer to 1 indicating 

higher measurement reliability. 

 

Data Management and Ethical Considerations 

At the end of the data collection period, each instrument developer anonymized all 

resident-level data and transferred all records to the Swiss Federal Office of Public Health, 

which pseudonymized them at the nursing home level. The study data were then transferred to 

the research group, which carried out the analysis. Data protection and confidentiality were 

ensured during every phase of the study. The Ethics Committee of Northwest and Central 

Switzerland declared that according to Swiss legislation, the study did not require ethical 

clearance (EKNZ Req-2017-00052). 

 

Results 

Sample and Quality Indicators Description 

A total of 152 nursing homes participated in the study (56 for RAI-NH, 46 for 

PLAISIR/PLEX, 50 for BESA; mean size: 102.3 beds (standard deviation (SD): 51.2)). These 

housed 11,412 residents (mean age: 86.1 years (SD: 8.36); 72.8% female). The median length 

of stay was 859 days (interquartile range (IQR): 375–1646 days), with a median care level of 

6.0 (IQR: 4–9). The mean prevalence of each quality indicator and missing item data per quality 

indicator are displayed in Table 2. 
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Between-Provider Variability: ICC1 and Rankability 

The between-provider variability of this study’s six selected quality indicators was 

relatively high: all ICC1 values were above 0.05, ranging from 0.068 (polypharmacy) to 0.396 

(physical restraint, trunk fixation or seating that prevents the resident from rising). Our 

caterpillar plots illustrate that each quality indicator can discriminate sufficiently between the 

higher- and lower-performing nursing homes (Figure 1). On the one hand, we were able to 

identify better-performing nursing homes, i.e., those housing submean proportions of residents 

with the indicator result; e.g., 17 nursing homes had significantly fewer residents with 

polypharmacy. Only in the case of the physical restraint, trunk fixation or seating that prevents 

the resident from rising quality indicator was it not possible to differentiate higher-performing 

nursing homes, as many facilities had no such cases, resulting in a low mean. On the other 

hand, we were able to identify lower-performing nursing homes, i.e., those having significantly 

higher proportions of residents with the quality indicator result than the mean; e.g., 13 had a 

higher percentage of residents with weight loss. Rankability values ranged from low, at 0.144 

(polypharmacy) and 0.471 (self-reported pain); to moderate, at 0.692 (observed pain) and 0.720 

(weight loss); to high, at 0.865 (physical restraint, bedrails) and 0.976 (physical restraint, trunk 

fixation or seating that prevents the resident from rising). ICC1 and rankability results are 

provided in Table 3. Unadjusted results are provided in Appendix C. 
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Figure 1. Caterpillar plots based on empirical Bayes estimates of the six quality indicators. In each plot, 

the horizontal lines represent the nursing homes: the dot in the middle of each line represents the 

percentage of nursing home residents to whom the quality indicator applies; the whiskers represent the 

95% confidence interval (CI). The vertical line represents the (standardized, i.e., centered to 0) sample 

mean of the specified quality indicator. If the whiskers (i.e., the CI) do not touch the vertical line (i.e., 

the mean), the result of the nursing home in the quality indicator specified (e.g., the percentage of 

residents with weight loss in this nursing home) differs significantly from the sample mean (e.g., the 

mean percentage of residents with weigh loss across all nursing homes). Lower-performing nursing 

homes with quality indicator values above the mean, e.g., more residents with weight loss, are on the 

top-right side of the plot. Those with quality indicator values below the mean, e.g., fewer residents with 

weight loss, are on the negative (lower left) side of the plot. If the CI touches the sample mean, the 

nursing home’s result does not differ significantly from the mean. 
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Table 3. Risk-adjusted results of intraclass correlation 1 (ICC1), intraclass correlation 2 (ICC2) 

and rankability of the six quality indicators. 

Theme ICC1 1 (95% CI 2) ICC2 3 (95% CI) Rankability (ρ) 

Polypharmacy 0.068 (0.047–0.086) 0.917 (0.889–0.935) 0.144 

Self-reported pain 0.134 (0.104–0.166) 0.896 (0.852–0.917) 0.471 

Observed pain 0.223 (0.131–0.325) 0.941 (0.879–0.965) 0.692 

Physical restraint, trunk fixation or 

seating that prevents the resident 

from rising 

0.396 (0.297–0.474) 0.990 (0.985–0.993) 0.976 

Physical restraint, bedrails 0.371 (0.297–0.425) 0.989 (0.984–0.991) 0.865 

Weight loss 0.137 (0.085–0.180) 0.899 (0.856–0.922) 0.720 

Abbreviations: 1 ICC1: intraclass correlation 1, 2 CI: confidence interval, 3 ICC2: intraclass correlation 2. 

 

Reliability: ICC2 

The reliability results of the six quality indicators were high according to usual 

standards: ICC2 ranged from 0.896 (self-reported pain) to 0.990 (physical restraint, trunk 

fixation or seating that prevents the resident from rising). ICC2 results are found in Table 2. 

Unadjusted results are provided in Appendix C. 

 

Discussion 

For each of six selected quality indicators, this study uses ICC1, rankability and ICC2 

to evaluate two important properties: between-provider variability and reliability. Our results 

show that four of the six quality indicators (observed pain, physical restraint, trunk fixation or 

seating that prevents the resident from rising and bedrails, malnutrition) have high ICC1, 

moderate to high rankability and high ICC2 values. This indicates respectively that between-

nursing home variability was high and that these four quality indicators were generally reliable. 

Two indicators—polypharmacy and self-reported pain—also showed high reliability and 

variability beyond chance, however to a lesser extent, which makes them less ideal for 

comparing nursing homes. These two quality indicators represent similar challenges for 

nursing homes. Even with focused efforts, polypharmacy is difficult to tackle for facilities and 

reducing the polypharmacy rate might be complex because of structural circumstances (e.g., 

physician system, legal regulations). Similarly, lowering the percentage of residents with pain 

is complex (i.e., difficulties in and possibilities for treating chronic painful conditions) for 

nursing homes. Therefore, from a measurement viewpoint, while four quality indicators can be 

recommended without hesitation for publicly reported benchmarking, two do not fully achieve 

this status. 
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Internationally, reports of nursing home quality indicators’ between-provider 

variability are rare. To our knowledge, the study by Rantz et al. (2004), who reported a 

between-provider variability evaluation for 23 nursing home quality indicators used in the 

United States, is the only published study to do so. That study grouped nursing homes 

according to resident outcomes, tested the groups for significant differences and performed 

pairwise comparisons [36]. Of the 23 quality indicators tested, the authors concluded that only 

ten could distinguish the group of nursing homes with good resident outcomes from that whose 

corresponding outcomes—including for polymedication and weight loss—were poorer. In 

contrast, ICC1 and rankability provide measures to assess each indicator’s ability to 

differentiate between facilities. ICC1 does so while addressing clustering and multiple testing, 

neither of which featured in the study by Rantz et al.. However, Rantz et al. were by no means 

exceptional in this respect: our literature review could not identify a single study using ICC1, 

rankability or caterpillar plots based on empirical Bayes estimates to evaluate between-provider 

variability in the long-term care sector, although all have been used in other fields. 

Among publicly reported nursing home performance figures, a small number of 

countries (e.g., the Netherlands) have reported the reliability of isolated quality indicators, 

while Germany and the United States have published studies or reports assessing the reliability 

of entire nursing home quality indicator sets (respectively, of 10 and more than 100 quality 

indicators) [37–40]. These studies used single item-level and/or weighted kappas and percent 

agreement between “gold standard” nurses and nursing home nurses to assess the selected 

quality indicators’ interrater and intrarater reliability. Reliability results varied widely between 

quality indicators. The use of Cohen’s kappa to assess nursing home quality indicators’ 

reliability only provides information on the reliability of individual measures. Using ICC2 

allows us to acquire information on the reliability of quality indicators at the group level, which 

we argue is more interesting, as the facility mean is targeted rather than the reliability of the 

measure at the individual level [29]. While this level of reference makes the ICC2 ideal for 

nursing homes benchmarking, we could identify no other studies using it as a reliability 

measure. 

Despite having widely different cut-off values, our results show that ICC1 and 

rankability correlated strongly: high ICC1 values were reflected by high rankability values; 

e.g., our highest ICC1 value, 0.396, was linked to our highest rankability value, 0.976 (for 

physical restraint, trunk fixation or seating that prevents the resident from rising). The same 

applies for low figures: our lowest ICC1, 0.068 corresponded with the lowest rankability, 0.144 

(for polypharmacy). This relationship has been explored with a similar correlation for the 
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ranking of binary hospital quality indicators [20]. Although an ICC1 of 0.05 has been regarded 

as the lower threshold for quality indicators, considering the rankability found in our study, 

this threshold might be higher, at roughly 0.15. Indeed, if both rankability and ICC1 results are 

higher than the threshold, there is evidence of differences in quality of care between nursing 

homes, and these quality indicators can therefore be recommended. 

Several issues surround the use of quality indicators that have not been adequately 

evaluated or simply do not meet acceptable standards. Quality indicators that cannot distinguish 

quality of care differences are not usable to publicly benchmark healthcare providers: they can 

lead to the publication of erroneous information, inappropriate comparisons or misguided 

quality improvement efforts, i.e., resulting from nursing home administrators’ or policy-

makers’ use of them to set quality improvement targets. Further, inaccurate benchmarking 

results can lead to unjustified rewards or sanctions both by governments and by other 

stakeholders, particularly residents’ families [3,41]. Conversely, regular, accurate reporting on 

meaningful quality indicators contributes to accountability and transparency in the healthcare 

system [10]. Therefore, ensuring nursing home quality indicators’ can identify between-

provider variability and reliability for benchmarking is a highly important step in their 

evaluation. 

Although quality indicators can be extremely useful to identify quality improvement 

targets at the nursing home and policy levels, they cannot be used without considering the 

context. For example, as each quality indicator shows only one very limited aspect of a 

healthcare provider’s care, no single quality indicator can be used to characterize providers’ 

overall quality of care. Instead, sets of reliable quality indicators can show nursing home 

administrators their facilities’ rankings compared to other providers, thereby allowing them to 

identify, prioritize and allocate resources to quality improvement targets. However, while 

quality indicators are excellent tools for comparing quantifiable outcomes, they do not identify 

poor results’ underlying problems, indicate whether results are clinically meaningful or guide 

nursing homes regarding their improvement (i.e., regarding which specific factors require 

action or at which levels) [42,43]. Perhaps most importantly, while well-developed and well-

evaluated quality indicators can provide valuable information to nursing homes, nursing home 

administrators often lack the skills, knowledge, leadership or professional and organizational 

capacities to put that information to good use [43]. Therefore, nursing homes need to work 

towards developing feasible strategies to identify and act on genuine quality improvement 

efforts based on quality indicator results. 
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Despite this pilot study’s large sample size, which includes around 10% of all Swiss 

nursing homes (1561 nursing homes in Switzerland in 2017), the included nursing homes’ 

mean bed count (102 beds) was somewhat higher than the Swiss average (62 beds) [23]. Even 

based on this rather homogeneous sample in comparison to the full sample of Swiss nursing 

homes, all six selected quality indicators showed between-provider variability, indicating they 

could be used in Swiss nursing homes. The indicator of self-reported pain had 13.4% missing 

values due to respondents not wanting or not being able to answer, which precludes a 

proportion of nursing home residents from being represented by this indicator. Therefore, it is 

important to evaluate both self-reported and observed pain, since the latter includes all 

residents. We report ICC1 and ICC2 in this study. While the value of the ICC1 is unchallenged 

in assessing between-provider variability, the ICC2 has generally been less frequently used and 

more recent literature has identified difficulties of the ICC2 when ICC1 values are very low 

[44]. This is not the case in our study; however, the generally high ICC2 values might indicate 

less sensitivity. The rankability scores seem to provide a more nuanced picture. 

 

Conclusions 

Based on the six selected nursing home quality indicators’ ICC1, rankability and ICC2 

values, we determined that all six quality indicators can reliably distinguish differences in 

quality of care between nursing homes, although two operate at a lower level. Even though all 

are suitable as quality indicators for benchmarking and public reporting, for two of them, the 

observed variability is substantially driven by chance, limiting their utility. Still, they can serve 

nursing homes to assess their quality in this area and initiate quality improvement projects 

where needed. This pilot study showed that both ICCs and rankability are meaningful methods 

both to evaluate nursing home quality indicators’ between-provider variability and reliability 

and to validate them. Assessing quality indicators’ measurement properties is an essential step 

towards building sets of quality indicators that are useful in nursing home practice, policy and 

research. Public reporting of quality indicators increases transparency of the quality of care 

provided in nursing homes and provides an assessment of the national system. In practice, such 

indicators allow nursing homes to compare themselves with other facilities. For lower-

performing nursing homes, this can be a starting point in identifying domains where quality 

improvement might be needed. Identifying higher-performing nursing homes helps to identify 

best care practices in these domains and enable learning from them. Regular evaluation of 

nursing home quality indicators, including between-provider variability and reliability, should 

be carried out and reported in all applicable contexts. 
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Appendix A 

Selection Process of the Four Themes of the Swiss Quality Indicators 

The selection of the four themes covered by the six Swiss quality indicators was based 

on a multistep method-guided process started in 2008 [17]. This process was managed by a 

Steering Committee under the leadership of the Swiss association of nursing homes 

(CURAVIVA), with the participation of the Swiss Federal Office of Public Health, the Swiss 

Conference of Cantonal Health Directors and the Swiss Federal Statistical Office. The first step 

consisted of a literature review on the themes measured by quality indicators in the nursing 

home sector at the international, national and cantonal levels [45–48]. Based on this review, 

the Steering Committee selected five themes: physical restraint, weight loss, behavioral and 

psychological symptoms of dementia, medication (polypharmacy and antipsychotics) and pain. 

The following phase consisted of the development of definitions, the development of 

evidence-based measurements and the operationalization of the measurements and answer 

options for the five selected themes. According to the RAND/UCLA methodology, 

development was supported by a multiexpert consultation for each theme chosen [49]. In 2014, 

the results of this development and of the quality indicator definitions at the time were sent to 

the appropriate offices of the Swiss federal government, cantons, nursing home associations, 

professional societies and associations, insurance companies, assessment instruments and other 

experts for consultation [50]. The Steering Committee then selected the 6 quality indicators 

with the highest acceptance rate (based on the national consultation) and prepared them for 

national measurement. The six selected quality indicators cover 4 themes: physical restraint (2 

quality indicators), weight loss, polypharmacy and pain (2 quality indicators). Criticism of the 

nonselected themes included doubts about their validity as quality indicators (e.g., 

antipsychotic use) or the fear that some themes, if used, could send misleading signals (e.g., 

behavioral and psychological symptoms of dementia). The topics chosen show similarities to 

the quality indicator set recommended at roughly the same time in Germany [51]. Furthermore, 

based on a literature review, the Steering Committee also recommended variables to be tested 

for exclusion criteria and risk adjustment. Switzerland’s approach is to start with a limited set 

of well-evaluated quality indicators, then to strengthen and complete this set over time with 

additional quality indicators. 
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Appendix B 

 

Table A1. Overview of the assessment instruments used in the pilot study. 

Assessment Instrument 1 Nursing Home 

Resident Assessment 

Instrument 

Planification 

Informatisée des Soins 

Infirmiers Requis 2 

BewohnerInnen-

Einstufungs-und 

Abrechnungssystem 3 

Abbreviation RAI-NH PLAISIR/PLEX BESA 

Distributor in 

Switzerland 

Q-Sys Eros BESAcare 

Language availability German, French, Italian French German, French, Italian  

QI variables integration Updated version of the 

instrument 

Additional module Updated version of the 

instrument 

Data collection by Healthcare staff Healthcare staff or 

external evaluators 

(choice of each NH) 

Healthcare staff 

Start of the data 

collection (month) 

July 2016 July 2016 July 2016 

Data export (month) August 2017 February 2017 August 2017 

1 At the time of the study, only three assessment instruments were in use by Swiss nursing homes. Each 

nursing home has the right to choose a preferred assessment instrument. These are used to carry out routine 

resident data collection to help evaluate aspects of residents’ needs and care (e.g., amount of care needed, 

cognitive functions, mobility). One such assessment must be carried out at each resident’s admission, then 

at least once every 6 months. The data gathered serve as a basis for care planning and health insurance claims 

[27]. 2 Computerized planning of required nursing care. 3 Residents classification and billing system. 
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Appendix C 

 

Table A2. Unadjusted results of intraclass correlation 1 (ICC1), intraclass correlation 2 (ICC2) 

and rankability of the six quality indicators. 

Theme ICC1 (95% CI) ICC2 (95% CI) Rankability 

(ρ)  

Polypharmacy 0.055 (0.037–0.068) 0.898 (0.865–0.918) 0.120 

Self-reported pain 0.119 (0.087–0.149) 0.953 (0.931–0.962) 0.437 

Observed pain 0.147 (0.113–0.177) 0.963 (0.949–0.971) 0.575 

Physical restraint, trunk fixation or 

seating that prevents the resident from 

rising  

0.343 (0.235–0.405) 0.988 (0.980–0.991) 0.970 

Physical restraint, bedrails 0.245 (0.197–0.286) 0.980 (0.973–0.983) 0.783 

Weight loss 0.135 (0.095–0.165) 0.959 (0.941–0.969) 0.715 

Abbreviations: ICC1: intraclass correlation 1, CI: confidence interval, ICC2: intraclass correlation 2. 
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Abstract 

 

Background: Leadership has a vital role regarding quality of care in nursing homes. However, 

few studies have explored upper-level managers’ views on how to assure that residents receive 

high quality of care. Therefore, this study’s aim was to examine how managers of top-quality 

nursing homes define, develop and maintain high-quality of care. 

Method: We used interpretive description, an inductive, qualitative approach. Our research 

included 13 semi-structured interviews with 19 managers. We analyzed their input using 

reflexive thematic analysis, which is an iterative approach. 

Results: Quality development and maintenance are cyclic processes. Managers in high-

performing nursing homes lead with high commitment towards a person-centred quality of 

care, creating appropriate working conditions and continuously co-creating a vision and the 

realization of quality of care together with employees. 

Conclusions: This study confirms that, in high-performing nursing homes, a person-centered 

approach—one where both residents and employees are at the center—is essential for quality 

development and maintenance. The most effective managers exemplify “person centeredness”: 

they lead by example and promote quality-focused working conditions. Such strategies 

motivate employees to provide person-centered care. As this means focusing on residents’ 

needs, it results in high care quality. 

 

Keywords: 

Nursing care; Leadership; Quality of Health Care; Nursing Homes; Qualitative Research 
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Introduction 

Improved standards of living and health care have dramatically increased life 

expectancy in many countries (1). The number of older adults receiving care in long-term-care 

facilities such as nursing homes is increasing (2). Helping this vulnerable group maintain their 

health and quality of life while retaining as much autonomy as possible demands high quality 

care in nursing homes (2). Yet, factors such as rising number of residents with complex care 

needs, high staff turnover rates leading to discontinuity of care, organizational process changes 

or scarce funding often make it difficult to provide nursing home residents safe, high-quality 

care (2-5). 

Faced with comparable challenges in similar contexts (e.g., concerning legislation or 

financing models), some nursing homes deal with issues much more successfully than others 

(6). Even where the overall quality is satisfactory, differences in care quality are clearly visible 

between facilities (7-9). In Switzerland, even though the majority of nursing home residents 

rate their overall quality of care (92.8 %) and life (71.3 %) as good or very good (5, 10), recently 

developed Swiss quality indicators showed a wide range of quality between nursing homes (7). 

The need to deliver high quality care places heavy demands on nursing home managers, 

who need to fill residents’ and their families’ growing needs with scarce available resources 

(2, 11). Differences in quality of care result partly from nursing home managers’ relative 

competencies and abilities to address such challenges (12). These managers must assure 

resident quality and safety, provide strategic direction, and establish necessary structures and 

processes—all while encouraging and guiding staff development to achieve targeted outcomes 

and strategic goals (12-14). 

Nursing home managers refer to two different roles: nursing home directors (NHDs) 

and directors of nursing (DONs). And while both of these roles are essential to nursing homes’ 

organizational effectiveness, they differ greatly in their assignments (14). NHDs typically 

manage their facilities’ daily operations. This role calls for leadership, but also involves 

managerial, commercial, strategic and legal responsibilities (11, 14). DONs often serve as a 

second-tier manager who reports directly to the NHD. In addition to a nursing degree, DONs 

need to demonstrate clinical competencies and effective leadership skills (15). Most Swiss 

nursing homes’ organizational models place DONs in co-leadership positions alongside NHDs; 

others assign both roles to the NHD. 

Nursing home managers often influence how challenges are faced within their facilities 

and decide how safety standards and quality of care are developed, achieved and maintained 

(14, 16-19). This means their leadership approaches and behaviors (e.g., regarding 
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communication or supervision), as well as their roles, capabilities and even years of experience 

in their position can all affect outcomes regarding both residents (e.g., satisfaction with care, 

safety, physical restraint use) and staff (e.g., job satisfaction, turnover) (16, 19-21). 

Ample evidence suggests that nursing home managers can have a close relationship 

with quality of care. However, few researchers have examined the details of that relationship: 

there is little evidence on just how managers’ leadership characteristics influence the quality 

of care provided in their care contexts (6, 14, 19). To bridge this gap, a Swedish study explored 

the perspectives of high-achieving managers. Specifically the researchers explored how the 

most effective managers promoted person-centered care in their nursing homes (22). Based on 

the values of respect, individuality, autonomy and empathy, person-centered care is associated 

with improvements in resident outcomes including well-being (23-25). In examining this 

relationship, previous researchers have described essential aspects of quality of care 

development (22), but have not fully explored how nursing quality can be promoted and 

maintained in nursing home contexts. With this study, we aim to explore first how nursing 

home managers from high-performing Swiss nursing homes define quality of care, then how 

they develop and maintain it. 

 

Method 

Design 

We used Thorne’s interpretive description methodology, an inductive, qualitative 

approach developed for applied research (26). By guiding data description and interpretation, 

Thorne’s methodology facilitates the understanding of clinically relevant phenomena. 

Applying it to each studied manager’s description of how they promote quality of care resulted 

in useful knowledge for nursing practice. 

 

Setting and study participants 

This work was embedded in the Swiss Nursing Homes Human Resources Project 2018 

(SHURP 2018). Using a convenience sample of 118 nursing homes in the German and French 

speaking regions of Switzerland, the SHURP study examined the relationships between 

organizational characteristics and quality of care (27). To be included in the study, nursing 

homes had to be recognized as such by their cantonal authorities. Among the participating 

facilities, 86 had already updated their routine needs assessment instruments to allow collection 

of data on the six newly introduced Swiss quality indicators. These covered four domains: 
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physical restraint, weight loss, polypharmacy and pain. The definitions of the six Swiss national 

quality indicators for nursing homes can be found in Table 1 (7). 

Quality of care was gauged via the six national quality indicators. For this study’s 

purposes, each home was assigned one rank for each quality indicator. We calculated the final 

ranking based on the sum of the ranks across all six indicators. We invited managers of nursing 

homes ranked among the top 30 % to participate in this sub-study. We invited participants for 

interviews if they were currently working in an institutional-level leadership position, either as 

an NHD (administrative leadership), or as a DON (clinical leadership). To be eligible, 

participants had to fulfill three criteria: (1) they had been in their current nursing home position 

for at least one year prior to SHURP 2018; (2) they worked a minimum employment percentage 

of 60 % in a German-speaking Swiss nursing home; and (3) they spoke German. We restricted 

the study to the German-speaking part since only 1 French-speaking NH had provided data on 

quality indicators. At facilities where the NHD and DON were separate positions, some facility 

managers collaborated so closely with their DONs that they asked for and were granted joint 

interviews. To minimize desirability bias the researchers did not establish a relationship with 

any of the participants before the beginning of the study. 
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Table 1. Definitions of the national quality indicators for nursing homes in Switzerland 

Quality 

Indicators  
Definition  

Physical 

restraint 

(1) Percentage of residents with daily fixation of the trunk or with seating that prevented 

the resident from rising in the last 7 days 

(2) Percentage of residents with daily use of bedrails or other devices on all open sides of 

the bed that did not allow the resident to leave the bed independently in the last 7 days  

Weight loss  
(3) Percentage of residents with weight loss of 5 % or more in the last 30 days or of 10 % 

or more in the last 180 days  

Pain  

(4) Self-reported pain: Percentage of residents with daily moderate or higher pain 

intensity or residents with nondaily very strong pain intensity in the last 7 days 

(5) Observed pain: Percentage of residents who showed daily moderate or higher pain 

intensity or residents who showed nondaily very strong pain intensity in the last 7 days  

Polypharmacy  (6) Percentage of residents who took 9 or more active ingredients in the last 7 days  

 

 

Data collection 

We initially contacted managers in 19 nursing homes by e-mail to participate in the 

study. Six did not fit the inclusion criteria, mostly because of management-level changes. In 

total, we recruited 19 study participants—12 NHDs and 7 DONs—from 13 nursing homes. 

Those who agreed to participate were contacted by the first author to make an interview 

appointment. The first author, who works as a geriatric nurse in a university hospital, conducted 

eight individual and five group interviews with 2–3 persons each. Interviews were semi-

structured, guideline-based and face-to-face; they took place between September 2019 and 

January 2020. All started with the question “what defines high quality of care from your point 

of view?” The interview guide contained open-ended questions on communication, leadership 

styles, activities carried out to ensure quality, dealing with challenges, as well as general 

questions to explore managers’ views regarding quality of care. The interview guide was 

developed based on a prior literature review on how quality of care can be improved and on 

discussion among the research team members. Some key questions are found in Table 2. Other 

topics mentioned by the managers during the interviews were further explored through in-depth 

questions. All participants also completed a short sociodemographic questionnaire. 

Conducted in participants’ nursing homes, the interviews lasted 43–77 min. They were 

audio-recorded, then transcribed into standard German. Redundant data with recurring 

statements and common themes were achieved through the 13 interviews, indicating acceptable 

data saturation. Field notes were written immediately after the interviews and used during data 

analysis. All participants were informed at the beginning of the interview both that their data 

were confidential and that they could withdraw at any time. All signed a declaration of 
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informed consent. The study received an ethical waiver from the Northwest and Central Swiss 

ethics committee (Req-2019-00608). 

 

Table 2. Key questionnaire items to elicit examples 

Topic   Questions  

General  What defines high quality of care from your point of view?  

Leadership  
How would you describe your role’s contribution to the quality of care in your nursing 

home? How is quality promoted and maintained in your nursing home?  

Communication  
What defines “good” communication from your point of view? How do you shape 

communication in your nursing home?  

Challenges  
How do you address challenges that may arise when dealing with nursing staff in everyday 

life?  

 

 

Data analysis 

To interpret the interview data coherently and convincingly, the authors used Braun et 

al.‘s (2019) iterative method of reflective thematic analysis—a six-step approach to identifying, 

analyzing and highlighting issues (28). Performing analyses in parallel with data collection 

allowed us to evaluate topics that emerged from the earlier interviews and add them to the 

guide. We then explored those issues further in later interviews. As suggested by Braun et al., 

the first author familiarized herself with the data by transcribing the interview input, then 

reading the transcripts several times. With each iteration, she first made, then revised 

interpretations. 

The analysis also included coding, continuously interpretating and comparing all 

interviews to identify patterns. Topics were generated and displayed using thematic maps. The 

MAXQDA 2020 software program (29) was used for data analysis. The coding, analysis and 

theme building were discussed regularly with the second and last authors. A working group for 

qualitative research provided quality assurance by discussing the analytical steps. 

 

Results 

The study received input from 19 participants (NHDs and/or DONs) in 13 interviews. 

Information on the participants can be found in Table 3. Our analysis showed that, from these 

managers’ shared perspective, attaining high-quality nursing care is about leading with 

commitment, creating appropriate framework conditions and working together continuously 

on quality of care (see Fig. 1).  
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Table 3 Participants’ sociodemographic information (n = 19) 

Participants’ sociodemographic data  n (%)  

Gender 

Female  

16 (84.2)  

Age in years, mean (range)  50 (37–64)  

Current function 

Nursing home director (NHD) 

Director of nursing (DON)  

12 (63) 

7 (37)  

Length of service in current function in years, mean (range)  9.8 (1.5–25)  

Length of service in nursing home in years, mean (range)  9.1 (1–25)  

Occupational field 

Nurse 

Architect and activation specialist 

Primary teacher  

17 (90) 

1 (5) 

1 (5)  

Training/further training areas 

Management-specific 

Care-specific 

Both  

13 (70) 

1 (5) 

5 (25)  

 

Figure 1 Results: main topics and sub-topics 

 

 

Creating appropiate 
framework 
conditions

•Defining the conditions 
necessary for high quality 
work

•Deploying key staff

•Enabling clear, timely 
communication 

Working together continuously 
on the quality of care

•Sharing a definition of quality care 

•Focusing on successful cooperation 

•Checking progress regularly

Leading with 
committment

• Leading with a vision

• Leading with heart

• Leading by example 

• Leading with knowledge
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Leading with commitment 

Ensuring that residents received high quality of care required purposeful, fully 

committed managers with vision, heart, and knowledge, who led their staff by example. All the 

nursing home managers emphasized the value of a clear vision of quality of care. Most either 

started with an overarching vision of quality or generated one with the cooperation of all 

stakeholders. One person described it as follows: 

It helps that I have an idea of what level of quality I want to stand up for (7) 

 

From these managers’ point of view, their passion for and enjoyment of their work in 

the nursing home influenced the quality of care. It was important to them that both they and 

their staff members not only recognized but were also intrinsically motivated to fulfil the 

purpose of their work. One interviewee made it clear that they led with heart: 

I myself also have a certain passion for the job. I do this myself with conviction (3) 

 

These managers were conscious both of setting an example by leading honestly, 

reliably, transparently, with perseverance and adaptability, and of developing the ability to 

reflect on their actions. As they lived these qualities personally, they asked no less of their 

employees. The same applied to other professional and/or personal qualities: they demanded 

nothing from their staff members that they themselves could not (or would not be able to) 

deliver. As one DON summed it up: 

It is important that I live up to what I expect from my employees. And that is something 

very central for me in my leadership style (2) 

 

These managers recognized that advancing their nursing homes’ quality of care 

demanded both leadership acumen and professional expertise. Their recognition that 

knowledge and skills enabled them to coach and empower employees drove them to overcome 

personal knowledge deficits either via personal study or via further/advanced training. Nursing 

home managers were able to maintain pleasant working relationships through their leadership 

styles and their ability to identify employee needs, which they considered as sympathetically 

as possible when creating framework conditions. 

 

Creating framework conditions 

Nursing home managers believed that the underlying purpose of their job was to create 

suitable conditions for high quality of care. This involved defining the conditions necessary for 
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high quality work, enabling clear, timely communication and deploying key staff. Regarding 

high quality of care, all interviewees agreed it was necessary to lay out clear prerequisites for 

those involved in care delivery and to define the conditions necessary for high quality work, 

that is, factors that regulate the entire care institution’s structures and processes. Many also 

noted that transparent, systematic management was essential: 

A…systematic approach, this is very central. This helps not only to have an orientation, 

but also to give people the feeling that they are not lost in the quality discussion (1) 

 

Their strategies to make or keep their systems transparent included working together to 

create and adapt quality documents such as guidelines, concepts and instructions. These had to 

be not only feasible but fully understandable. One described the experience in terms of 

changing one’s point of view: 

I am trying to move up from the [staff at the] base. So today I look much more at: What 

does the base need? With which concepts can [they] work so that it is simply clear 

(emphasized) for every woman, every man? (12) 

 

For many respondents, this change of perspective was vital to the creation of framework 

conditions that allowed them to identify their employees’ needs. To explore staff`s perspectives 

on given working conditions, identify gaps in coverage, discuss challenges and plan measures 

to overcome them, all managers enabled clear and timely communication through regular inter- 

and intra-disciplinary exchanges and an open communication culture. Nursing home managers 

supported this culture partly by being present in everyday workplace life and partly by 

signaling their accessibility via visits to the units. Of course, it was not enough simply to be 

physically present: they also had to contribute to a comfortable atmosphere. One interviewee 

focused on awareness of others: 

We also attach importance to being aware of each other. Both among staff and with 

relatives or residents, this gives a basic message that ‘One is welcome, one is noticed.’ 

(7) 

 

All nursing home managers agreed that mistakes are unavoidable but can be learning 

opportunities. They considered it extremely important for employees to communicate errors: 

in addition to minimizing any damage, this allowed them to address both individual and 

systemic deficits. To identify and resolve difficulties, managers deployed key staff, i.e., people 

who had a decisive influence on residents’ quality of care. Some of these people worked 
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alongside nursing professionals in the residential areas to deal with critical situations. They 

were deployed both to bring in useful empirical knowledge and to translate that knowledge into 

practice. Managers distinguished between key clinical and key managerial staff. Key clinical 

staff are nursing specialists with extended knowledge and expertise. They work on-site to guide 

nursing teams’ practices. 

Most of the participating nursing homes had nurse specialists in place, but with various 

backgrounds. They ranged from registered nurses with some in-depth continuous education in 

geriatrics or palliative care to advanced practice nurses with master’s-level education. One 

NHD described why she considered one of her nurse experts particularly useful: 

She actually has the professional responsibility in the care groups. She is an important 

part of the care team, including at the residents’ bedsides. She can manage complex 

situations together with the team (7) 

 

Key managerial staff, on the other hand, were characterized by their management 

expertise. As team leaders who also had organizational responsibilities, they had a 

comprehensive view of what was happening in their units and promoted staff and team 

development. 

 

Working together continuously on quality of care 

All respondents described the improvement of quality of care as a complex, continuous 

process that depended on input from all relevant stakeholders, especially residents, relatives 

and staff. They considered this process cyclical: it required a joint definition of care quality 

linked to active and conscious work towards quality, as well as a strong focus on successful 

cooperation and regular progress checks 

 

Initially, it was necessary to formulate a uniform definition of nursing care quality. 

However, as individual perceptions of nursing care quality sometimes differed, some managers 

found it important to develop a shared understanding of quality together with all staff involved 

with care in the nursing home. While defining care quality was sometimes perceived as 

difficult, all those interviewed focused on holistic, individual care and support for the residents. 

One participant connected this quite concisely with the principle of person-centered care: 

For me, a high or good quality of care is when a treatment…is adapted to the needs of 

the residents—respecting [the resident’s] wishes and their perspective and responding 

to them as well as possible while placing them in the center (10) 
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This type of statement illustrates how high-performing managers consider person-

centeredness crucial to quality of care. Other management staff expressed similar perceptions 

regarding quality of life and person-centeredness in their individual definitions of quality of 

care. Since the improvement of quality of care is an active process, there are two important 

implications: first, that the care aspect is extremely important, and second, that both managers 

and employees act attentively and responsibly in their daily practice. Participants considered 

quality of care not simply a theoretical ideal, but a specific goal of each day’s work that should 

be noticeable and visible to residents. One manager described quality building and maintenance 

as a continuous responsibility: 

To maintain quality of care, to keep it moving, that is like a permanent plate that rotates. 

… For me, this is really a standing order in management. For me it has always been so 

important: there is no quality unless we make it (4) 

 

The dynamics of quality production are there for all to see. Leaders must ensure that 

the persons involved cooperate well despite this complex and dynamic process to improve 

quality of care. However, quality of care never results solely from management efforts: it 

demands successful cooperation and positive synergies throughout their institution(s). 

Successful managers promote quality by ensuring that, in addition to appropriate professional 

competencies, each recruit demonstrates highly developed social skills, a sense of 

responsibility, self-reflection and adaptability. 

Our participants also spoke of continuously strengthening these skills in all staff 

members. They achieved this via a combination of personal participation and a willingness to 

share or even transfer responsibility. As a major factor of a positive work environment, this 

mix influenced first their staff’s work motivation, then the quality of their nursing care. Our 

participants recognized that each new level of autonomy helped their care staff to feel valued, 

which motivated them to do still better work. As one manager said: 

I call for participation. So, I want them to think along with me—that they themselves, 

[when] problems arise, think first about how they can solve them together (1) 

 

As one major management responsibility is to ensure that their entire organization is 

always developing, these continuous, conscious efforts towards improvement of the care 

quality must also be actively checked at both the system and the individual level. At the system 

level, our participants initiated periodic reviews to evaluate processes and structures. At the 
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individual level, checks involved having those involved reflect on their actions. These 

evaluations also depended on residents’ and their relatives’ evaluations of the care and support 

provided. 

 

Discussion 

As nursing home managers take on various roles, they assume varying ranges of 

responsibilities. Based on our interviews, they contribute to quality production in three main 

ways: (1) by leading with commitment; (2) by creating framework conditions favorable to high-

quality care; and (3) by collaborating actively and continuously with their staffs to improve the 

quality of care provided. Because these types of contributions interact in ways that allow 

managers to review and adjust the relevant framework conditions, these managers ensure that 

the quality of nursing care can be continuously improved. 

In the literature, researchers commonly describe nursing homes as complex adaptive 

systems: they are learning healthcare systems. As agents of these systems, nursing home 

managers and staff must continuously learn and reorganize themselves in the face of dynamic, 

interdependent elements and constraints. Relations between the various agents influence 

resident outcomes. Therefore, quality-oriented managers facilitate both continuous learning 

and continuous action (16, 30). That is, they encourage their staff to teach, learn from and 

collaborate with one another. The effects of these inter-agent relationships were visible in our 

results. 

As quality production in nursing homes consists of numerous interrelated elements as 

well as dynamic relationships between the participants, their systems are complex. And as 

many of the needs they fill are unpredictable, those same systems need to be adaptable. To 

consistently oversee, understand and harmonize the many dynamic processes that shape life 

and work in such complex systems, high-performing nursing homes’ managers not only have 

a wide range of abilities and skills, but also tremendous flexibility. 

To varying degrees, our interviewees’ personal attitudes, behaviors, characteristics, 

competencies and commitment levels reflected the ones of leaders managing complex adaptive 

healthcare system (31). They also generally shared several character traits. For example, all 

described themselves as committed, honest, transparent, reliable and self-reflecting. Their 

ability to reflect on themselves as well as on current processes and structures allowed them to 

act and adapt to situations appropriately. As noted above, this capacity to adapt is crucial in 

nursing home. All interviewees also reported leading with a clear vision of quality, i.e., they 

were aware of exactly what they were working for and why. 
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Before the strategic goals of the nursing home could be implemented, structural and 

process-related prerequisites for good nursing care quality had to be defined and in place. The 

literature confirms that high-quality nursing home care begins with a clear vision in the mind 

of the manager (30). Aligning the organization to achieve effective outcomes and realizing that 

vision requires adjusting structures, functions, and responsibilities (32, 33)—all while adapting 

to constantly-changing challenges. 

For managers, translating their visions into action requires communicating them in 

ways that allow staff members to fully understand both the short- and long-term goals of their 

work. Achieving high quality in complex adaptive systems demands open communication and 

the use of formal and informal information channels. By enhancing employees’ perceptions 

that their opinions and input are valued, open communication from management fosters open 

communication from and between staff members (6, 30). 

Moreover, we suspect that nursing home managers who influence quality the most are 

those who not only shape their facilities’ culture but embody it. Intrinsically motivated, fully 

committed to quality, they lead by example. This is reflected in the literature, which describes 

how the most effective nursing home managers focus their abilities and skills on fostering 

leadership, communication, cultural design and cooperation with their staff (6, 12). 

Our study results also highlight another of the managers’ central responsibilities: 

promoting a work culture that recognizes the value of collaboration and person-centeredness. 

Person-centered care promotes healthy relationships between all participants. This begins by 

recognizing each resident’s personality and right to self-determination, and treating them with 

respect and empathy (25). 

Within high-performing complex adaptive systems focus on connectivity and person-

centeredness is placed. Sullivan et al. (6) highlight person-centeredness as a critical factor in 

nursing homes. In their 2018 study comparing high- and low-performing nursing homes based 

on both clinical and person-centered care outcomes, they noted five domains in which the 

higher- and lower-rated facilities differed: leadership support, organizational culture, 

teamwork and communication, resident-centered care recognition (including awards), and 

resident-centered care training (6). These themes were also prominent in our interviews. From 

our interviewees’ general perspective, quality meant meeting their residents’ individual needs 

in a person-centered manner, allowing them to experience a good quality of life. 

Our participants also stated that the members of their care teams used various skills and 

abilities for person-centered care. Recognizing that using all staff members’ knowledge and 

expertise improves the residents’ daily care (22), they also stressed the principle that staff 
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members who were aware of their importance regarding quality production were more likely 

to act accordingly. Participants regarded diverse skills as an enriching factor. To encourage it, 

they acknowledged and supported their staff members in diversifying their skill sets. They 

noted that when they valued, appreciated and promoted commitment in individuals, one result 

was that they fostered healthy working synergies. Another was that, as direct attention to care 

team members’ needs and strengths allowed them to experience person-centeredness for 

themselves, it led to increases in person-centered patient care. 

In practice, then, to maintain their staff members’ motivation—and ultimately quality— 

managers needed to value and develop those employees’ knowledge and skills. Likewise, as 

noted by Forbes-Thompson et al., for the purpose of quality production, focusing on the needs 

not only of residents but also of care teams is crucial (30). So, while managers practiced person-

centeredness regarding their residents, they did the same for their staff. They acknowledged 

their staff members’ needs and contributions by providing a range of opportunities to share 

their opinions and then considering and acting on their input. 

A 2020 study observed that successful nursing home managers led with a high degree 

of person-centeredness (22). While that study asked nursing home staff to evaluate their 

facilities’ person-centeredness subjectively, we evaluated the targets of person-centeredness 

based on clinical quality indicators. Despite differences in personal focus, participating 

managers reported very similar behaviors in both studies. This similarity likely reflects the 

principle that, like quality, person-centeredness is promoted by managers. The most successful 

nursing home managers have a personal understanding of person-centeredness and its 

implementation. They also support employees by exemplifying person-centric attitudes and 

creating a trustful working environment (22). 

A 2020 review by Siegel and Young (14) highlights major research gaps regarding 

administrative and clinical leadership in nursing homes. The current study’s results are a first 

step towards a better understanding of that topic. For example, Siegel and Young highlighted 

the shortage of knowledge available on how NHDs and DONs work together (14); our findings 

indicated that, in the most successful care homes, they normally collaborate closely, commonly 

regarding themselves as partners in producing quality of care. Because most DONs are 

regularly present on the wards and interact directly with staff members, they are able to bridge 

many gaps between the wards and the NHD. In their everyday work, DONs use their insights 

to convey current issues or topics discussed in the wards (e.g., equipment or materials needed) 

to the NHD. Armed with this information, the NHD deals with the matter of balancing resource 

requests with budgeting constraints. Siegel and Young also emphasize the need for more 
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research regarding role perception and leaders’ effectiveness, particularly regarding how to 

build capacity in others and empower staff. 

Our results show that NHDs and DONs—mostly DONs—build close relationship with 

the staff, create opportunities for open communication and generally work to provide room for 

staffs’ interests, abilities and capabilities to unfold. For managers to perform their roles 

effectively, they need to rely on the information their DONs can gather, as well as on their own 

clinical and leadership knowledge (34, 35).The combination of these resources enables them 

e.g., to coach employees in ways that will build their capacities (17, 22). Our participants 

specifically acknowledged this need, describing how they shared their know-how to support 

employees’ development (22). Considering managers’ abilities to interact closely with staff 

members, to identify and respond to their needs and to have a personal understanding of person-

centeredness, our study participants seem to adapt a transformational leadership style to lead 

successfully. Transformational leaders are not only known for their social competencies, i.e., 

as they are able to foster relationships, motivation and job satisfaction among staff but, like our 

study participants, they also perceive management as a collaborative and dynamic process (36, 

37). 

Finally, Siegel and Young’s review shows how little is known about nursing home 

managers’ preparedness for their roles—especially considering that no further education is 

mandatory for ward nurses to become DONs. All of our study participants—both NHDs and 

DONs—had completed further education, mostly in management. In terms of preparatory 

training, minimum standards are clearly necessary. All study participants also stated that they 

prepared for their roles as quality promoters by being ready and willing to acquire the necessary 

knowledge on their own in order to achieve their set goals. 

There is no doubt that managers influence the quality of care offered in their care 

homes. However, the mechanisms of quality production remain largely unexplored. This study 

offers insights into how high-performing nursing homes’ managers use their leadership 

capacity to deal with challenges, lead their staff efficiently and ensure high-quality clinical and 

person-centered care, while managing the uncertainty of their facilities’ complex adaptive 

systems. Further research is recommended to identify best practices in long-term care 

management, and to build much-needed leadership capacity (through recruitment, education 

and training) for long-term care sector managers. 

A detailed, in-depth understanding of the mechanisms and competencies that successful 

nursing home managers mobilize to achieve and improve quality of care—what they do and 

how they do it—implies a possibility to enhance all such managers’ competencies. This study’s 
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participating NHDs and DONs all considered it essential to foster each staff member’s sense 

of responsibility to develop and enhance not only their residents’ quality of care but their 

overall quality of life. 

 

Limitations  

Certain limitations should be noted concerning this study. First, participants were aware 

of their nursing home’s own ranking before the start of the interview. This might have limited 

their reliability. That is, high rankings may have both motivated them to participate and biased 

their statements. Second, this study used quality indicator measures as a proxy for quality of 

care. However, these indicators measure only what they are designed to measure, i.e., they do 

not measure broader concepts of care such as residents’ quality of life. Still, they do provide 

information about basic security measurements (e.g., physical restraint use, pain management) 

known to affect residents’ quality of life. 

 

Conclusion 

This study supports the hypothesis that, in nursing homes, both resident- and employee-

centeredness are essential factors of quality production. Our sample of nursing home managers 

provided mainly homogeneous data that showed similar basic strategies for quality production. 

While enabling the development of working conditions conducive to high-quality care, 

employee-centricity contributes considerably to how staff members perceive and carry out their 

tasks. Therefore, care quality development depends largely both on the presence of appropriate 

framework conditions and on cooperation through person-centered attitudes shared by 

managers and staff. This ongoing shift in healthcare culture towards person-centeredness 

requires not only full commitment on the part of managers but also adequate financial and 

human resources. Most importantly, our participants confirmed the power of role modelling to 

motivate their nursing homes’ staff to focus on their residents as individuals and to provide 

them with high-quality of care. 
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Abstract 

 

Aims: We aimed to report on Swiss nursing homes and nurses in expanded roles’ engagement 

in daily quality improvement activities. 

Background: Nursing homes’ engagement in daily quality improvement activities has not 

been well-described. Such activities could be carried out by nurses in expanded roles with 

competencies beyond those of regular registered nurses, but evidence is lacking.  

Method: Cross-sectional multi-center study (2018-2019) using survey data from a 

convenience sample of 115 Swiss nursing homes and 104 nurses in expanded roles. Descriptive 

statistics were used. 

Results: Most nursing homes reported carrying several quality activities. The group of nursing 

homes working with a nurse in an expanded role (n = 83) were more engaged in quality 

improvement that the other group. Higher-educated nurses (with a bachelor’s or master’s 

degree) participated more in a majority of quality improvement activities than lower-educated 

nurses.  

Conclusion: Many Swiss nursing homes have implemented some sort of quality improvement 

program. Nurses in expanded roles contribute substantially to these programs.  

Implications for Nursing Management: Nurses in expanded roles can contribute to quality 

improvement work in nursing homes but not all have been appropriately educated to do so. 

Nursing homes should target different profiles of nurses in expanded roles depending on their 

quality improvement needs and goals. 

 

Keywords: Nursing Homes, Quality Improvement, Nurses, Advanced Practice Nursing, 

Quality of Health Care 
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Background 

Quality of care issues have long been highlighted in nursing homes (NHs), which are 

facing increased challenges as the number of older people with complex geriatric needs grows, 

in a context of a global healthcare workers’ shortage (Levenson, 2009; Organisation for 

Economic Co-operation and Development, 2013). Quality improvement is key to help meeting 

these challenges and improve quality of care (Devi et al., 2020; Johannessen et al., 2020; 

Morley et al., 2014; Organisation for Economic Co-operation and Development, 2013; Rantz 

et al., 2012). The literature on quality improvement in NHs is mainly focused on quality 

improvement interventions or projects (Chadborn et al., 2020; Devi et al., 2020; Knudsen et 

al., 2019; Toles et al., 2021), but the extent to which NHs are engaged in quality improvement 

activities in their daily practice has rarely been investigated, a gap that has been previously 

highlighted (Bakerjian & Zisberg, 2013; Lee & Wendling, 2004; Ree et al., 2019; Toles et al., 

2021). Quality improvement activities include activities such as monitoring, benchmarking and 

assessing data, evaluating processes and identifying opportunities for improvement, 

implementing new approaches to care, and assessing changes in processes or outcomes. The 

Quality Assurance and Performance Improvement (QAPI) framework is aimed at guiding U.S. 

NHs in implementing and formalizing quality improvement activities to ensure the provision 

of high-quality care. QAPI is a data-driven, comprehensible, participative and proactive 

approach consisting of five elements, which was used as our theoretical basis (Centers for 

Medicare & Medicaid Services, 2012). 

Carrying quality improvement activities requires a relatively high level of skills, which 

not many NH staff members hold. In the last 20 years, advanced practice registered nurses 

(APRNs) – nurses with at least a master’s degree and holding advanced skills and knowledge 

– have been increasingly employed for the development of NH quality (Delamaire & 

Lafortune, 2010; Fougère et al., 2018; Maier et al., 2017; World Health Organization, 2020). 

They can work as advance practice nurses (APNs), either as nurse practitioners (NPs) or 

clinical nurse specialists (CNS), depending on their role and training, and can positively impact 

resident outcomes (Bakerjian, 2008; Morilla-Herrera et al., 2016; Rantz et al., 2018).  

Despite high demands for expertise in NHs, the number of APRNs is limited and most 

European countries, including Switzerland, have not broadly introduced this role. As a result, 

many countries have been working with registered nurses in expanded roles (RNXs) instead 

(Basinska et al., 2021). RNX have various educational profiles and take on different roles (e.g., 

clinical or educational), beyond those of regular registered nurses (RNs). RNXs can function 

as role models and innovators and be particularly well-suited to carry out quality improvement 
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efforts, by, for instance, promoting a culture of safety, coaching staff or using data (Bakerjian 

& Zisberg, 2013; Finkelman, 2013; Basinska et al., 2021; Fougère et al., 2018). While a few 

studies have reported the use of RNX in quality improvement interventions (Santosaputri et 

al., 2019; Testa et al., 2020; Unroe et al., 2015), their involvement in NHs’ own quality program 

has not yet been investigated. We used the Advancing Excellence Campaign’s “Circle of 

Success” 6-stages model described by Bakerjian et al. (2013) as an organizing framework to 

describe RNXs’ involvement in quality improvement efforts (Bakerjian & Zisberg, 2013). 

With this study, we aimed 1) to report the engagement of Swiss NHs in quality 

improvement activities, exploring differences in engagement based on whether they work with 

a RNX and 2) to report the engagement of RNXs in quality improvement activities, exploring 

differences based on educational level.  

 

Methods 

Study design, setting and sample  

This is a cross-sectional multi-center study using data collected through the Swiss 

Nursing Home Human Resources Project 2018 (SHURP 2018). The recruitment of a 

convenience sample of 118 NHs from the French and German-speaking parts of Switzerland 

took place between December 2017 and March 2019. NHs are residential facilities that provide 

24h social and medical services to older people. They had to be recognized as NHs by their 

regional authorities to be included.  

RNXs working in the NHs were included in our sample if they had worked a minimum 

of 20% for at least a month as a RNX. In this study, we defined RNXs as RNs who hold an 

expertise in long-term care in NHs (e.g., continuous education degree) and which, in 

collaboration with the chief nurse, have responsibilities in practice development, support 

interprofessional collaboration or/and coach and support care staff (i.e., in general or in specific 

domains). A total of 104 RNXs were included (response rate: 89.7%). Supplemental material 

1 shows the flowchart for the included participants.  

 

Data collection 

Between September 2018 and October 2019, we collected facility and RNX data from 

the participating NHs using questionnaires: NHs received a paper questionnaire which could 

be filled out within two months by the director of nursing or the NH administrator. If the NH 

indicated working with a RNX, we offered to send a specific questionnaire to the RNX. The 

questionnaires could be sent back with pre-stamped envelopes. RNX questionnaires were 
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anonymized, but could be linked to the NH’s identification number. Data plausibility was 

checked by the research team.  

 

Variables and measurement  

Facility characteristics data were collected (number of beds, ownership, medical 

organization). NH managers indicated whether their NH was working with a RNX, and if yes, 

with how many, what was the highest education level of their RNX (e.g., bachelor’s degree), 

what was their highest continuous education degree and what were their role(s) (e.g., clinical, 

leadership). The main university-level continuous education degrees that can be obtained in 

Switzerland are a Master of Advanced Studies (MAS) equivalent to 60 credits from the 

European Credit Transfer and Accumulation System (ECTS), a Diploma of Advanced Studies 

(DAS) equivalent to between 30 and 59 ECTS, and a Certificate of Advanced Studies (CAS), 

equivalent to 10 to 29 ECTS. All variables are shown in Table 1.  

We used self-developed questions to ask NH managers about 10 quality improvement 

activities and whether each activity took place in their facility in the last 2 years (yes/no answer 

options), see Table 2. We used the QAPI framework to organize these activities. QAPI is based 

on 5 elements: 1) Design and Scope, 2) Governance and Leadership, 3) Feedback, Data 

Systems and Monitoring, 4) Performance Improvement Projects, and 5) Systematic Analysis 

and Systemic Action (Centers for Medicare & Medicaid Services, 2012). The elements’ 

description can be found elsewhere (Centers for Medicare & Medicaid Services, 2012).  

RNXs surveyed provided basic socio-demographic data (e.g., gender, educational 

background, work percentage), see Table 3. They answered self-developed questions about 

their involvement in 17 quality improvement activities (see Table 4) as well as their use of 

quality improvement methods in their current NH (see Table 5). We used the “Circle of 

Success” model, as presented by Bakerjian et al. (2013) to categorize the types of quality 

improvement activities done by RNXs (Bakerjian & Zisberg, 2013). The model has 6 stages: 

1) explore goal, 2) identify baseline and set target, 3) examine process, 4) create improvement, 

5) leadership and stakeholders, 6) monitor progress, 7) sustain gain, and 8) celebrate success. 

All stages are described elsewhere (Bakerjian & Zisberg, 2013). 

 

Data analysis   

We used descriptive statistics to describe our study sample (i.e., frequencies, range, 

standard deviations (SD), means, medians). At the NH level, we stratified results of their 

engagement in quality improvement activities according to whether or not the NH was 
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employing at least one RNX, and the educational level of this RNX. At the RNX level, we 

stratified RNXs’ involvement in activities according to their educational level. P-values and 

standardized mean differences (SMD) were computed to estimate the difference between 

groups. 

 

Results 

The final sample consisted of 115 NHs. The characteristics of the NHs sample are 

reported in Table 1. A total of 72.2% of NHs (n = 83) reported that they employed at least one 

RNX, of which 28.7% reported employing more than one (range: 2-7). A larger proportion of 

bigger NHs were working with RNX (82.9%, n = 29) in comparison to medium NHs (72.2%, 

n = 39) and to small NHs (57.7%, n = 15). A larger proportion of public NHs were working 

with at least one RNX (77.8%) in comparison to privately-owned NHs (67.2%). Among the 58 

NHs working with at least one in-house physician, 49 of them (84.5%) worked with a RNX, in 

comparison to 59.6% (n = 34 out of 57) of the NHs working exclusively with residents’ own 

general practitioners. In 80% of NHs (n = 76), there was more than one person responsible for 

quality insurance and improvement (range: 2-5). 
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Table 1. NHs sample characteristics.  

NHs (n = 115) n (%) Missing n 

(%) 

Size   0 (0.0) 

Large (100 beds and more) 35 (30.4)  

Medium (51-99 beds) 54 (47.0)  

Small (59 beds and less) 26 (22.6)  

Legal status  0 (0.0) 

Public 54 (47.0)     

Private 61 (53.0)     

Medical organization: working with…   1 (0.9) 

In-house physician only 12 (10.5)  

In-house physician caring for ≥ 80% of residents and 

residents’ general practitioners 

22 (19.3)  

In-house physician caring for < 80% of residents and with 

residents’ general practitioners  

23 (20.2)  

Residents’ general practitioners only 57 (50)  

Responsible person(s) for quality assurance and improvementa   0 (0.0) 

Director of nursing  76 (88.4)  

Nursing home manager  65 (75.6)  

Nurse expert 45 (52.3)  

Nursing quality control manager 36 (41.9)  

Another person  19 (22.1)  

No specific person 2 (2.4)  

NH working with a RNX (% yes) (n = 83)  83 (72.2) 0 (0.0) 

Highest educational level of the RNXb   2 (2.4) 

Diploma of Nursing 27 (33.3)  

Bachelor’s degree in Nursing 28 (34.6)  

Master’s degree in Nursing 21 (25.9)  

Other/Could not be attributed 5 (6.2)  

RNX Highest continuous education (% yes)b   

CAS 28 (38.4) 10 (12.0) 

DAS 5 (6.8) 10 (12.0) 

MAS 28 (38.4) 10 (12.0) 

None continuous education 12 (16.4)  

Main role(s) of the RNXa  2 (2.4) 

Clinical 71 (81.6)  

Leadership 42 (48.3)  

Education 56 (64.4)  

Research/Innovation 31 (35.6)  

Legend: CAS, Certificate of Advanced Studies; DAS, Diploma of Advanced Studies; GP, General Practitioner, 

MAS, Master of Advanced Studies. NH, Nursing Home; RNX, Nurses in expanded roles. aMultiple answers 

possible bIf NHs were working with multiple RNX, they indicated the educational level of the RNX holding the 

highest educational degree. 
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The NH leadership reported that their NH was engaged in a median of 8 quality 

improvement activities, see Table 2. Around a third (27.8%) of NHs were engaged in 5 or less 

of these activities, but only 2 NHs reported not being involved in any activity. The group of 

NHs working with at least one RNX were engaged in a higher number of activities (median: 

8) than the other group (median: 6.5). This group was more engaged in all activities, with the 

exception of carrying out residents’ satisfaction surveys (NHs without RNX: 65.6% versus 

NHs with a RNX: 54.2%). NHs’ involvement in quality improvement also differed based on 

the RNXs’ educational level, with sometimes important variations between educational groups. 

Among NHs employing at least one RNX, NHs with a RNX educated at bachelor level had the 

most comprehensive quality program, while the group of NHs working with a RNX with a 

Diploma of Nursing was the group of NHs least involved in quality activities. All results are 

displayed in Table 2.  

Regarding RNXs, a total of 83 NHs employed at least one RNX, and 104 RNXs from 

62 of these NHs participated in the survey. The characteristics of the RNX included in the 

sample are displayed in Table 3.  
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Table 2.  Quality improvement activities conducted in the facility in the last 2 years, stratified by the presence of a RNX and RNXs’ educational 

level.  

Quality improvement activities conducted in the 

facility in the last two years: % yes 

Overall  

(n = 115 

NHs) 

n (%) 

NH without a 

RNX 

(n = 32) 

n (%) 

NH with a RNX 

Diploma 

(n = 27) 

n (%) 

NH with a RNX  

Bachelor 

(n = 28) 

n (%) 

NH with a RNX  

Master 

(n = 21) 

n (%) 

SMD P-value 

Governance and Leadership        

Carrying a staff’s satisfaction survey 81 (70.4) 20 (62.5) 21 (77.8) 23 (82.1) 13 (61.9) 0.29 0.23 

Carrying a residents’ satisfaction survey 66 (57.4) 21 (65.6) 14 (51.9) 17 (60.7) 10 (47.6) 0.21 0.54 

Handling reported errors (e.g., CIRS) 61 (53.0) 8 (25.0) 15 (55.6) 16 (57.1) 17 (81.0) 0.64 <0.01 

Feedback, Data Systems and Monitoring        

Giving feedback to teams on the NH’s 

quality of care results (e.g., with key 

numbers) 

99 (86.1) 24 (75.0) 23 (85.2) 26 (92.9) 20 (95.2) 0.34 0.12 

Setting quality aims for the NH or for 

specific units 

92 (80.0) 25 (78.1) 18 (66.7) 25 (89.3) 18 (85.7) 0.32 0.18 

Using quality indicators 90 (78.9) 20 (62.5) 20 (74.1) 24 (88.9) 20 (95.2) 0.50 0.02 

Treating of residents or their relatives’ 

complaints 

85 (73.9) 20 (62.5) 22 (81.5) 24 (85.7) 12 (57.1) 0.40 0.06 

Conducting of an internal audit 81 (70.4) 21 (65.6) 15 (55.6) 23 (82.1) 17 (81.0) 0.36 0.10 

Comparing quality aims with results from 

the NH or from specific units 

77 (66.6) 17 (53.1) 19 (70.4) 24 (85.7) 14 (66.7) 0.39 0.06 

Performance Improvement Projects        

Implementing of a quality improvement or 

practice development project or program 

81 (70.4) 21 (65.6) 15 (55.6) 23 (82.1) 19 (90.5) 0.49 0.03 

Number of activities done (0-10) (median)  8 6.5 7 9 7   

Legend: CIRS, Critical Incident Reporting System; RNX, Nurses in expended roles; SMD, Standardized mean difference. Total n for educational level stratification is 76 

because n = 7 NHs provided information about the RNX’s educational level could not be attributed to one of the three educational categories. Items are ordered in each category 

from the highest proportion to the lowest. SMD figures of 0.2 are considered to be small differences, 0.5 medium and 0.8 large differences (Andrade, 2020). All items had no 

missing values except for the item “Using quality indicators” with had n = 1 (0.8%) missing value. 

 

 

https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/QAPI/downloads/qapifiveelements.pdf#page=1
https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/QAPI/downloads/qapifiveelements.pdf#page=1
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Table 3. RNX sample description.  

RNX self-reported characteristics  

n = 104 

n (%) Missing n (%) 

Female gender (%) 92 (90.2) 2 (1.9) 

Age (%)  1 (1.0) 

≤ 30 years 14 (13.6)  

31 - 40 years 25 (24.3)  

41 - 50 years 19 (18.4)  

> 51 years 45 (43.7)  

Work experience (mean in years, SD)   

As a nurse in NH 6.8 (6.8) 2 (1.9) 

As a RNX in NH 5.3 (4.9) 0 (0.0) 

As a RNX in your current facility 4.2 (4.0) 0 (0.0) 

Highest educational level (%)  4 (3.8) 

Diploma of Nursing 48 (48.0)  

Bachelor’s degree in Nursing  35 (35.0)  

Master’s degree in Nursing 17 (17.0)  

Continuous education (%)a  19 (18.3) 

CAS  32 (37.6)  

DAS  5 (5.9)  

MAS  20 (23.5)  

None 28 (32.9)  

Work percentage as RNX (%, SD)  61.4 (27.4) 104 (0.0) 

Legend: CAS, Certificate of Advanced Studies; DAS, Diploma of Advanced Studies; MAS, Master of Advanced 

Studies; NH, Nursing Home; RNX, Nurses in expanded roles; SD, Standard deviation. aMultiple answers possible.  

 

The self-reported engagement of RNXs in quality improvement activities is shown in 

Table 4, classified according to the tasks’ distribution of the stages of the “Circle of Success” 

model. RNXs reported being involved in a median of 12 activities out of the 17 surveyed, with 

some differences based on RNXs’ educational level (Diploma: 10 versus master/bachelor: 13). 

RNXs with a higher educational level reported an overall greater involvement in quality 

activities and all surveyed activities were performed by a larger proportion of higher-educated 

nurses (bachelor’s or master’s degree), except for clinical teaching. Some patterns can be seen: 

for instance, the activities in the first stage “Explore the goal” were performed most by 

bachelor-educated RNXs. The majority of data-driven activities, found in elements “Identify 

baseline and set target”, “Leadership and stakeholders”, “Monitor progress” and “Sustain 

gain”, were performed the most by master-educated RNXs and the least by RNXs with a 

Diploma of Nursing. The activities of the stage “Create Improvement” are carried by RNXs of 

all educational levels, without clear pattern.  
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Table 4. Quality improvement activities done by RNXs, stratified by educational level.  

Quality improvement activities in the NH in which the RNXs say they have been 

involved in: % yes 

Overall  

(n = 104 RNX) 

n (%) 

Missing  

n (%)  

Diploma 

(n = 48) 

n (%) 

Bachelor 

(n = 35) 

n (%) 

Master  

(n = 17) 

n (%) 

SMD P-value 

Explore goal         

Participating in the strategic planning of the NH 63 (61.2) 1 (1.0) 23 (48.9) 26 (74.3) 10 (58.8) 0.36 0.07 

Preparing or performing an external benchmarking (i.e., comparing own NH’s 

results with other NHs’ results) 

44 (42.3) 0 (0.0) 13 (27.1) 21 (60.0) 8 (47.1) 0.46 0.01 

 

Organizing/conducting surveys on residents’ satisfaction 39 (37.5) 0 (0.0) 17 (35.4) 16 (45.7) 4 (23.5) 0.32 0.28 

Organizing/conducting surveys on staff work satisfaction 34 (32.7) 0 (0.0) 17 (35.4) 13 (37.1) 1 (5.9) 0.55 0.05 

Identify baseline and set target        

Setting quality goals for the NH or for specific units 80 (76.9) 0 (0.0) 34 (70.8) 28 (80.0) 15 (88.2) 0.29 0.30 

Interpreting the results of quality surveys (e.g., on quality indicators) 68 (66.0) 1 (1.0) 25 (53.2) 26 (74.3) 14 (82.4) 0.43 0.04 

Developing diagrams or graphs to display the results of quality surveys (e.g., of 

quality indicators) 

42 (40.4) 0 (0.0) 14 (29.2) 18 (51.4) 9 (52.9) 0.33 0.07 

Examine process        

RCA and FMEA: see Table 5        

Create improvement        

Implementing an intervention, a program or a quality improvement project 93 (90.3) 1 (1.0) 41 (87.2) 32 (91.4) 16 (94.1) 0.16 0.67 

Clinical teaching 91 (87.5) 0 (0.0) 44 (91.7) 30 (85.7) 14 (82.4) 0.19 0.52 

Offering modules/education to the team which you give yourself 82 (80.4) 2 (1.9) 37 (80.4) 28 (80.0) 14 (82.4) 0.04 0.98 

Offering modules/education to teams which you organize (e.g., by inviting external 

speakers) 

64 (62.7) 2 (1.9) 22 (47.8) 26 (74.3) 13 (76.5) 0.41 0.02 

PDSA: see Table 5        

Leadership and stakeholders        

Giving feedbacks to teams about the quality of care provided by the NH (e.g., key 

figures)  

77 (74.0) 0 (0.0) 34 (70.8) 25 (71.4) 15 (88.2) 0.29 0.34 

Monitor progress and sustain gain        

Leading or conducting case reviews 82 (78.8) 0 (0.0) 34 (70.8) 30 (85.7) 15 (88.2) 0.29 0.15 

Handling complaints from residents or their relatives 75 (72.1) 0 (0.0) 32 (66.7) 27 (77.1) 13 (76.5) 0.16 0.52 

Comparing the results of the NH or of specific units with set quality goals 70 (67.3) 0 (0.0) 27 (56.2) 25 (71.4) 15 (88.2) 0.50 0.04 

Preparing or performing an internal benchmarking/quality follow-up (i.e., 

comparing the results of the units within the NH/tracking the results over time) 

61 (59.2) 1 (1.0) 18 (37.5) 26 (74.3) 14 (82.4) 0.66 <

0.01 

Handling of critical incidents reports (e.g., CIRS) 50 (48.5) 1 (1.0) 19 (39.6) 20 (58.8) 9 (52.9) 0.26 0.21 

Celebrate success        

-        

Legend: CIRS, Critical Incident Reporting System; FMEA, Failure modes and effects analysis; NH, Nursing Home; PDSA, Plan-Do-Study-Act cycle; RCA, Root cause 

analysis; RNXs, Nurses in expanded roles; SMD; Standardized mean difference. No educational level could be attributed to n = 4 RNX. SMD figures of 0.2 are considered to 

be small differences, 0.5 medium and 0.8 large differences (Andrade, 2020). The Table is organized based on the “Circle of Success” model (Bakerjian & Zisberg, 2013). 
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Table 5 presents RNXs’ self-reported use of quality improvement methods. The most 

employed quality improvement methods reported were the Root cause analysis (RCA) method 

(58.6%), the Plan-Do-Study-Act cycle (PDSA) method (42.9%) and the Total quality 

management (TQM) or Continuous quality improvement (CQI) method (29.6%). RNXs with 

a master’s degree were reporting using the RCA and PDSA the most, followed by RNXs with 

a bachelor’s degree, and then by RNXs with a Diploma of Nursing.  
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Table 5. Quality improvement methods used by RNXs in their NH. 

Methods used for quality improvement by RNXs in their current 

facility: % yes 

Overall  

(n = 104 

RNX) 

n (%) 

Missing  

n (%)  

Diploma 

(n = 48) 

n (%) 

Bachelor 

(n = 35) 

n (%) 

Master  

(n = 17) 

n (%) 

SMD P-value 

Root cause analysis (RCA) 58 (58.6) 5 (4.8) 24 (52.2) 21 (63.6) 12 (75.0)  0.40 0.29 

Plan-Do-Study-Act cycle (PDSA) 42 (42.9) 6 (5.8) 13 (27.7) 17. (54.8) 11 (68.8) 0.63 0.02 

Total quality management (TQM), Continuous quality improvement (CQI) 29 (29.6) 6 (5.8) 13 (27.7) 11 (34.4) 4 (26.7) 0.20 0.87 

Lean production system, Lean management 18 (18.8) 8 (7.7) 6 (13.0) 7 (23.3) 4 (25.0) 0.39 0.19 

Failure modes and effects analysis (FMEA) 4 (4.1) 7 (6.7) 2 (4.3) 2 (6.2) 0 (0.0) 0.32 0.73 

Six sigma / DMAIC 2 (2.1) 8 (7.7) 0 (0.0) 2 (6.5) 0 (0.0) 0.41 0.15 

Legend: CQI, Continuous quality improvement; DMAIC, Define, Measure, Analyze. Improve and Control; FMEA, Failure modes and effects analysis; PDSA, Plan-Do-Study-

Act cycle; RCA, Root cause analysis; RNXs, Nurses in expended roles; SMD, Standardized mean difference; TQM, Total quality management. No educational level could be 

attributed to n = 4 RNX. For all of the items, an option to answer “Not conducted in our facility” was given to respondents and was attributed to “No” for the analysis. Items 

are ordered from the highest proportion of agreement to the lowest. SMD figures of 0.2 are considered to be small differences, 0.5 medium and 0.8 large differences (Andrade, 

2020) 
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Discussion 

In this study, we aimed to describe the engagement 115 Swiss NHs and of 104 RNXs 

in daily quality improvement activities. The majority of NHs reported carrying several quality 

improvement activities and the group of NHs working with a RNX (n = 83) were more engaged 

in such activities that the group of NHs not working with a RNX. Higher-educated RNX – with 

a bachelor’s or a master’s degree – participated more in most quality improvement activities, 

especially data-driven activities, and had also used more quality improvement methods than 

lower-educated RNX  

In our sample, a median of 8 activities of the 10 surveyed were reported as having 

taking place in the NH in the previous two years, covering a wide range of activities mentioned 

in the elements “Governance and Leadership”, “Feedback, Data Systems and Monitoring and 

“Performance Improvement Projects” of the QAPI (Centers for Medicare & Medicaid Services, 

2012). Very little research exists on this topic: Lee et al. (2004) had surveyed Kansas NHs 

about the extent of their quality improvement program and concluded that only few NHs had 

systematic quality improvement programs in place (Lee & Wendling, 2004), but comparisons 

with our own data is difficult (i.e., different questions used). Other research shows that NH 

quality improvement efforts are often not integrated within a structured and comprehensive 

system or process (Vaughn et al., 2019; Woo et al., 2017), are often not part of an overall vision 

of the management (Lee & Wendling, 2004) and that institutionalizing quality and safety 

efforts within “wider organisational policies, procedure and norms” remains difficult (Dixon-

Woods et al., 2012). More specifically, the literature has shown that data-based quality 

improvement remains largely a challenge in the NH sector (Devi et al., 2021; Rantz et al., 2012; 

Sales et al., 2012). Yet, the majority of Swiss NHs leaders report that their NH was involved 

in data-driven quality work (e.g., 78.9% use quality indicators), although we do not know how 

adequately or efficiently data was used within the scope of these activities to make decisions 

and lead changes.  

In our sample, 72.2% of NHs indicated working with a RNX, and such NHs were more 

invested in quality work than NHs that did not employ a RNX. Previous research postulated 

that factors such as having a quality and safety system in place, positive leadership (e.g., able 

to negotiate and prioritize quality efforts), and an organisational culture open to innovation and 

change were important to develop, integrate and sustain quality improvement efforts 

(Berlowitz et al., 2003; Braithwaite et al., 2017; Bunn et al., 2020; Johannessen et al., 2020; 

Ree et al., 2019; Weiner, 2009). The employment of a RNX can be a sign of such a NH 
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leadership and culture as well as an indication of a willingness to invest in care quality and 

geriatric expertise and quality improvement efforts (Asante et al., 2021; Vaughn et al., 2019). 

In our sample, RNXs employed by Swiss NHs had a variety of educational 

backgrounds, trainings and experience and were involved in different ways in quality activities. 

RNXs of all educational levels were involved to some extent in all quality improvement 

activities surveyed, but RNXs with a bachelor’s or master’s degree were more involved in 

almost all activities, regardless of the stage of the “Circle of Success” model. Specifically, 

higher-educated RNXs seem to be more involved in data-driven tasks. Likewise, our findings 

show that the number of RNXs indicating having worked with the two most popular methods, 

RCA and PDSA, increased with educational level. This could signify that higher-educated 

RNXs are more prepared during their studies to work with data or quality improvement 

methods than lower-educated RNXs (Kovner et al., 2010).  

As such, our results indicate that although all RNXs can contribute to quality 

improvement efforts to some extent, some RNXs might have a more appropriate level of 

competencies to do so. This is supported by several studies that have concluded that nurses 

lack adequate knowledge, skills and tools needed for quality improvement (e.g., using 

flowcharts, quality indicators, quality improvement methods, or tools to measure performance 

and understand variation in results) (Buerhaus & Norman, 2001; Draper et al., 2008; Kovner 

et al., 2010; Sherwood & Drenkard, 2007). These studies’ authors have argued that quality 

improvement theory and methods should be an integral part of nursing school curricula so that 

nurses are able to participate in quality improvement activities, without having to rely on their 

professional setting to teach them (Buerhaus & Norman, 2001; Draper et al., 2008; Kovner et 

al., 2010; Sherwood & Drenkard, 2007). NHs have to consider the educational level of the 

RNX they want to hire in the light of the role they want the RNX to fill, depending on the skill-

mix, in-house competencies as well as the needs and goals of the NHs. If NHs want the RNX 

to perform quality improvement work specifically, hiring a more educated nurse (e.g., master-

educated nurse) might be more adequate (Abdallah, 2005; Kovner et al., 2010).  

However, given the shortage and difficulties to recruit highly-qualified nurses and the 

urgent need for these competencies to enter NHs (Colombo et al., 2011), in-house training 

might be an avenue worth exploring. Furthermore, other health care professional groups are 

also adequate to contribute and lead quality improvement programs (Bakerjian & Zisberg, 

2013; Devi et al., 2021). As such, the central questions might be finding the right fit of 

competencies in each NH as well as finding a way to bring these competencies within the NH 

setting. 
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 Our study has strengths: it has a relatively large sample size and good response rates. 

This study also has limitations and our results must be assessed with caution. First, despite its 

large sample size, group comparisons involved sometimes a small n (< 30). Second, we used a 

convenience sample, meaning results could be biased. Particularly, we hypothesise that our 

sample has an over-representation of high-performing NHs because of their interest, 

availability and resources to participate in the SHURP 2018 study. Hence, our results might be 

biased towards higher NHs’ involvement in quality improvement activities compared to the 

average Swiss NH, limiting their generalizability. There might be non-responder bias, as not 

all employed RNX participated in the survey. Additionally, we used self-reported survey data, 

which can be a source of bias: particularly, self-reported questions about quality improvement 

tend to elicit socially acceptable answers (Lee & Wendling, 2004; Williams et al., 2021). 

Furthermore, we only asked whether activities had been carried out or not, but a positive answer 

from the respondents does not mean that the activity was provided correctly or to a full extent. 

Further research should assess NHs’ involvement with other methods (e.g., interviews, 

observations). Finally, the study has a cross-sectional design, which does not allow to make 

causal inferences. Other research designs might be more appropriate to investigate this topic. 

Conclusions 

Having a quality improvement program helps NHs face increasing quality of care 

challenges. While the majority of Swiss NHs were actively engaged in quality improvement 

activities, which is an encouraging finding, we do not know the extent, frequency and 

institutionalization of such activities, and international comparison is difficult. Furthermore, 

for a significant proportion of NHs, more investment in quality improvement is needed. Access 

to higher-level competencies is a key aspect of quality improvement and this could be reflected 

by the fact that NHs which worked with a RNX were more involved in quality improvement 

activities than those who did not. A large proportion of RNXs surveyed were involved in 

quality activities but their level of engagement depended on their educational level, with RNXs 

with a bachelor’s or master’s degree overall more involved in such activities.  

Implications for Nursing Management 

As APRNs will remain difficult to recruit in NHs, using RNX instead might contribute 

to foster quality improvement work. However, many RNXs might not have the educational 

level to participate in quality improvement activities and further education is needed (i.e., 

through changes in nursing curricula, continuous education, in-house training). NHs might 
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target different types of RNX profiles depending on their resources, in-house competencies and 

possibilities to distribute quality improvement tasks within the NH.  
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Supplemental material 1. Flowchart of included participants. 
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Impact statement  

We certify that this work is novel. We use a socio-technical approach to explore the effects of 

technologies and staff opinions on restraint use in nursing homes units. On one hand, the use 

of surveillance technologies in nursing homes has been hypothesized to reduce physical 

restraint use by being used as a less restrictive alternative to it; however, it has not yet been 

examined alongside resident data. On the other hand, the relationship between staff opinions 

and physical restraint use have been investigated, but rarely in relation to resident-level 

outcome data. The potential impacts of this research on clinical care or health policy include: 

1) a need to clarify staff’s beliefs and intended use of surveillance technologies before their 

broader use; and 2) staff opinions that their unit uses too many restraints could reliably indicate 

units which are actually overusing restraints. 

 

Key Points 

• Physical restraint use was not related to the use of surveillance technologies in nursing 

home units. 

• Staff opinion that their units’ physical restraint use was inappropriate was associated 

with higher odds of residents being restrained. 

 

Why does this matter? 

• Although surveillance technology is offered as an alternative to physical restraint use, 

our data show that their use is not associated with decreasing use of physical restraints. 

Further exploration is needed about the interplay of surveillance technology and 

physical restraint use. Staff opinions about the appropriateness of physical restraint use 

might be a helpful indicator of its overuse.  
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Abstract 

 

Background: Physical restraints are used in nursing homes (NHs) despite their negative 

consequences. Use of surveillance technologies as alternatives to physical forms of restraints 

and negative staff opinions about the appropriateness of restraint use have been postulated to 

reduce this practice; however, these have rarely been investigated alongside resident outcome 

data. This study aimed to measure physical restraint prevalence in Swiss NHs and its 

associations with a) the use of surveillance technologies and b) staff’s opinion about the 

appropriateness of physical restraint use.  

Methods: This cross-sectional multi-center study analyzed data on 3’137 staff and 6’149 

residents of 292 units in 86 Swiss NHs (2018-2019). Based on routine resident data, we 

measured the prevalence of two classes of physical restraint: a) bedrails; or b) trunk fixation or 

seating option that prevent standing. To assess potential factors associated with restraint use 

we applied a logistic multilevel model. 

Results: 11.1% of residents were restrained with at least one form of physical restraint. Against 

our hypothesis, surveillance technologies were not significantly associated with restraint use 

and staff members’ opinion that the use of physical restraints was appropriate on their unit was 

associated with decreased odds of residents being restrained (OR: 0.48; 95% CI 0.29 – 0.80).  

Conclusions: Although Swiss NHs have a low prevalence of physical restraint use, only a 

minority of NH units do not use any restraints with their residents. Surveillance technologies 

seem to be used concurrently with restraints and not as an alternative. Further research should 

investigate staff’s current and intended uses of surveillance technologies in practice. Staff 

members’ opinion that they use restraints inappropriately might correctly reflect overuse of 

restraints on their unit. If so, staff ratings of inappropriate restraint use may identify units that 

need improvement.  

 

Key words: restraint, physical; attitude; nursing homes; nurses; technology 
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Introduction 

Despite physical restraints’ known lack of effectiveness and safety (1, 2), they are 

commonly used in nursing homes (NHs). Defined as “any action or procedure that prevents a 

person’s free body movement to a position of choice and/or normal access to his/her body by 

the use of any method, attached or adjacent to a person’s body that he/she cannot control or 

remove easily” (3), physical restraints include measures such as wrist or ankle belts, bedrails, 

tightly-tucked sheets, or (wheel)chairs with locked tray tables or brakes (2). In addition to the 

risk of serious and harmful consequences, physical restraint use reduces residents’ quality of 

life (4, 5). While its use raises ethical questions concerning residents’ autonomy, self-

determination and dignity (6), many NHs still consider it a necessary safety measure, e.g., 

against falls, or to deal with certain problem behaviors, e.g., aggression, wandering (7-9).  

Prevalence for physical restraint use ranges widely internationally. Beyond country-

specific differences, the heterogeneity of research methods and wide variations in conceptual 

and operational definitions impedes international comparisons (1, 2, 10). A 2021 meta-analysis 

reported a pooled prevalence of 37% in Europe and of 22% in North America (2) while a 2021 

scoping review reported a median occurrence of 26.5% in European NHs, with substantial 

variability (range: 7.7%-60.5%) (10). Several factors have been investigated in relation to 

physical restraint use, such as public reporting policies, organizational characteristics (e.g., 

staffing), organizational culture and resident characteristics. While resident characteristics – 

especially higher levels of cognitive deficiency and dependency – have been repeatedly 

significantly associated with increased restraint use, most other factors have produced mixed 

results (11-16).  

The last two decades have seen many changes in the NH sector in relation to physical 

restraint use. On one hand, many countries, including Switzerland in 2013, have implemented 

least-restraint policies or laws aiming at restricting restraint use, which have been hypothesized 

to have influenced prevalence rates, staff’ practices and opinions (1). In the U.S., for instance, 

the passage of the Omnibus Budget Reconciliation Act of 1987 has led to a large reduction of 

the proportion of restrained residents (17). On the other hand, technologies have developed and 

have been increasingly used in NHs (18). Specifically, the use of surveillance technologies 

(e.g., sensor-based, cameras, GPS tracking) has been hypothesized to lead to the reduction of 

physical restraint use as they could be used as a less restrictive alternative to physical restraints. 

For instance, residents can wear bracelets which allow them to go through some doors but not 

others, e.g., ensuring they do not leave the facility’ premises but allowing them to walk freely 



Chapter 7 – Physical restraint use in NHs 

 

 152 

within the facility (18-21). However, despite its increased use, there is a striking lack of 

research on the use of such technologies in NHs and their effects on physical restraint use.  

Staff attitudes about the use of physical restraints have been explored across many 

countries. A 2014 systematic review concluded that, despite a generally negative attitude 

toward restraint use, geriatric care staff often consider it necessary (8). The main hypothesis in 

the literature is that staff which finds the use of restraints inappropriate are less likely to use 

such restraints. However, few studies have linked staff opinions (i.e., their opinion about the 

appropriateness of restraint use) to resident-level measurements of physical restraint use, and 

those studies date back from the early 2000s, before most least-restraint policies were 

introduced (8, 22).  

In this paper, we used a socio-technical approach, which highlights how interactions 

between social and technical aspects contribute to organizational achievements, to recognize 

the interactions between staff and technology and their influence on restraint use (23, 24). To 

address the knowledge gaps highlighted before, the study has two aims: 1) to describe the 

prevalence of physical restraint use in Swiss NHs; and 2) to explore the association between 

physical restraint use and a) surveillance technology use, hypothesizing that less restraint use 

is associated with more surveillance technology use and b) staff opinion towards the 

appropriateness of restraint use, hypothesizing less restraint use is related with more negative 

opinion regarding its appropriateness. 

 

Methods 

Study Design and Sample 

This study is based on data collected during the Swiss Nursing Home Human Resources 

Project 2018 (SHURP 2018), a cross-sectional, multi-center study in Swiss NHs. Data were 

collected from a convenience sample of NHs recruited either 1) by inviting facilities that had 

participated in the first edition of the SHURP study (25) to participate again, 2) by inviting 

randomly-selected NHs and 3) by accepting any other facility willing to participate. 

Recruitment took place between November 2017 and March 2019. NHs unable to provide 

physical restraint use data for their resident populations were excluded from the subsample 

used in this study. We included staff of all educational levels who had been working in their 

current NHs and on their current units a minimum of 20% (i.e., 8.4 hours/week) for a minimum 

of 1 month. Residents were included in the sample if their available records included data on 

physical restraint use.  
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Measurements and Data Collection 

Data on residents, staff, unit and facility characteristics were collected between 

September 2018 and October 2019. Residents’ data came from routinely collected data while 

staff, unit and facility data were collected with questionnaires.  

Our outcome of interest was physical restraint use measured at resident level. In this 

study, it is operationalized to cover: 1) use of bedrails, and 2) use of trunk fixation or any 

seating option that prevents residents from standing up. A resident is considered restrained if 

one or both types of restraints have been applied on six of the seven last days (26). Examples 

of the measures are provided in Table 1. In Switzerland, physical restraint is defined in a similar 

way as in the U.S. (i.e., with MDS 3.0.), although there are differences: bedrails are not 

measured in the U.S., but they are a widely used indicator in other countries, and the U.S. is 

more restrictive in the definition of the frequency used (i.e., daily use vs 6 of the last 7 days in 

Switzerland) (27).  

Resident data (i.e., characteristics and physical restraint status) were collected by NHs 

using an updated version of their resident assessment instrument – either 1) the Resident 

Assessment Instrument–Nursing Home (RAI–NH) or 2) the BewohnerInnen-Einstufungs- und 

Abrechnungssystem (BESA) (i.e., resident classification and billing system). With these 

instruments, NHs collect routine data at regular intervals to evaluate residents’ needs, to plan 

residents’ care and to make health insurance claims. Such assessments must be performed for 

each resident upon admission, then at least once every 6 months (28). NH staff is trained and 

supervised in collecting this data. A pilot study assessed how Swiss NH staff collected physical 

restraint data and concluded that it was collected reliably, reducing the risk of bias (29).   

 Facility, unit and staff data were collected using paper questionnaires. Facility-level 

data covered NH’s ownership status while unit-level data covered each unit’s size, type and 

staffing level, as well as which types of surveillance technologies were in use. Staff-level data 

covered staff opinions on how appropriately physical restraint is applied on their unit, 

according to them. This was measured using 4 items from the appropriateness subscale of the 

validated Maastricht Attitude Questionnaire (MAQ) (30). Definitions and measurement of the 

variables are presented in Table 1. 
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Table 1. Variables’ descriptions and measurements. 

Variables Description and Measurement  

Facility level  

Ownership status Publicly-owned, i.e., owned by a government body versus privately-owned, 

i.e., either for profit or not for profit 

Unit level  

Size of the unit/ward Size of the unit based on the number of beds, categorized as: small: ≤ 20 beds; 

medium: 21-30 beds; large: ≥ 31 beds 

Number of FTE/100 beds Number of FTE staff positions divided by the number of beds on the unit, 

multiplied by 100 

Dementia-focus unit  Unit offers dementia care: yes/no answer 

Use of surveillance technologies 

Use of pressure-detection mats 

Use of cameras 

Use of an electronic system to 

open doors 

Use of electronic bracelets 

 

Each item covers a type of surveillance technology either used on the unit or 

not: yes/no answer 

Individual level  

Staff   

MAQ subscale on the staff’s opinion 

regarding the appropriateness of physical 

restraint use on their unit 

The MAQ tool uses a 5-point Likert-type scale from 1 (strongly disagree) to 5 

(strongly agree). Three items are inversely recoded. A score of 1 indicates a 

negative attitude towards restraint, i.e., finding restraints use inappropriate and 

a score of 5 indicates a positive attitude, i.e., finding restraint use appropriate. 

Cronbach’s α: 0.74. The unit-mean was calculated based on individual scale 

scores. Items are as follow: A) My ward/unit uses physical restraints far too 

often; B) If we use physical restraints, it is always necessary; C) Physical 

restraints are used too quickly; D) Physical restraints are applied as a result of 

convenience to nursing staff.  

Residents  

Age Age in years 

Sex Female or male  

Care level Based on the national reimbursement system, each resident is allocated to one 

of twelve levels of care demand, where each increase of one level represents an 

additional 20 minutes of care time needed by the resident per day. 

Cognitive Performance Scale (CPS) The CPS measures cognitive impairment and is calculated on a scale from 0 

(intact) to 6 (very severe impairment) (31). The scale has fine internal 

consistency, inter-rater reliability and validity (32).  

Physical restraint status Resident is restrained by either bedrails or by trunk fixation/seating option that 

prevents from rising or by both, in the last 7 days: yes/no 

In accordance with the definitions of the national quality indicators concerning 

physical restraint used in Switzerland, residents who were competent to make 

decisions and who had either requested or agreed to physical restraint measures 

were excluded (26).  

Bedrails Resident is restrained by daily use of bedrails or other devices on all open sides 

of the bed that did not allow the resident to leave the bed independently in the 

last 7 days: yes/no. These include full-enclosure bedrails or unilateral bedrail at 

one side of the bed with the wall on the other side.  

Trunk fixation or seating option 

that prevents residents from 

standing up 

Resident is restrained by daily fixation of the trunk or with seating that 

prevented the resident from rising in the last 7 days): yes/no. These include a 

large number of restraints such as belt restraints, chair with a locked tray table, 

geri-chair, wheelchair locked in front of table, deep chairs, tight sheet, vests, 

etc. 

Abbreviations: FTE, Full-time equivalent; MAQ, Maastricht Attitude Questionnaire; CPS, Cognitive Performance Scale.  
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Data Analysis 

We examined the data for completeness, plausibility and missing values. Missing 

values (all <5.0%) are displayed in Table 2. Missing data were deleted listwise. We computed 

descriptive statistics for basic characteristics (frequencies, percentages, means, standard 

deviations (SDs)). The outcome variable – physical restraint – is binary, i.e., it differentiates 

residents who were restrained from those who were not. We performed a 3-level logistic 

multilevel analysis to examine factors associated with physical restraint use at resident level 

(level 1), modelling unit-level data and staff data aggregated at unit level on level 2 and facility-

level data on level 3. This approach was based on a calculation of interclass correlation 1 

(ICC1), which indicates the proportions of between-units and between-facilities variance 

attributable to the group level (33). Because ICC1 yielded a value of 0.09 (CI: 0.06-0.12) on 

the unit level and 0.08 (CI: 0.04-0.11) on the facility level, both unit and facility IDs were used 

as random effects in the model. Along with resident care level and cognitive status, facility 

ownership status, number of FTE/100 beds and the unit’s focus on dementia were used as 

control variables. P-values < 0.05 were considered significant. Two additional multilevel 

logistic regression models were also computed separately for each class of physical restraint 

(bedrails or trunk fixation/seating that prevents standing).  

To confirm our regression results regarding the relationship between staff opinion and 

restraint use, we categorized NH units in two groups: units with high use of restraints versus 

units with average or low use of restraints. Units were categorized based on a random effect 

caterpillar plot using a logistic mixed model adjusted for resident characteristics (i.e., care level 

and cognitive status), with unit as a random effect. This approach allowed us to discern 

differences between units beyond chance and resident characteristics (26). Based on this model, 

units applying significantly more restraints than the sample mean were categorized as “above-

average” units and units using average as well as under-average use of restraints were included 

in the “average” group (i.e., because the under-average group, n = 4, was too small to be its 

own group).  

We used boxplots to illustrate the differences in staff opinion levels between the 

“above-average” units and the “average” units. Boxplots were computed for the MAQ 

“appropriateness” subscale and for each of the subscale’s items. Data analyses were performed 

using R version 4.0.4 (32). ICCs were computed using the rptR package (34), logistic mixed 

models using the lme4 package (35) and boxplots using the ggplot2 package (36). 
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Ethical Aspects 

This study received an ethics waiver from the appropriate Swiss ethics committee, as it 

was observational and individuals' data were collected anonymously (Northwest and Central 

Switzerland ethics committee, BASEC Nr Req-2018-00420). Each NH participated 

voluntarily, with the relevant administrators providing written consent before the study’s start. 

Individual respondents were informed about the study; participation was voluntary; and 

returning the filled questionnaire was considered as informed consent. All resident data were 

anonymized before being transferred to the study team. 

 

Results 

Sample description 

Of the 118 NHs initially recruited, 86 had collected physical restraint data, making them 

eligible for inclusion. The final sample consisted of 3’137 staff and 6’149 residents from 292 

units in 86 NHs (see flowchart in Supplementary Figure S1). Half (n = 43) of the participating 

facilities were publicly owned (i.e., government-owned). The mean number of residents per 

unit was 21.1 (SD: 10.0). Of all included staff, 88.2% were female, 25.6% 30 years and 

younger, 38.4% between 31 and 50 years old and 36.0% 51 years and older. Most were licensed 

practical nurses (31.3%), followed by registered nurses (29.5%), nurse aides (21.4%) and 

certified assistant nurses (15.5%) (other qualifications: 2.3%). The staff’s mean response rate 

was 67.2%.  

 

Prevalence of physical restraint use in Swiss nursing home units 

A total of 11.1% (n = 682) of residents were physically restrained with at least one form 

of restraint (unit-level range: 0.0-63.6%). Looking at the two broad classes of restraints used, 

10.9% involved bedrails (n = 642 of 5’865 with valid information, unit-level range: 0.0-61.1%); 

and 2.4% involved trunk fixations or seating options that prevented standing up (n = 149 of 

6’149 with valid information, unit-level range: 0.0-60.0%). Both types of restraints were used 

on 109 residents. A total of 88 units (30.1%) spread across 41 NHs used no physical restraints. 

In Table 2, we present descriptive facility, unit, staff and resident characteristics for the overall 

sample. We also compare characteristics of units with average use of restraint and units with 

significant above-average use of physical restraint in order to illustrate differences between 

these two groups.  
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Table 2. Descriptive results for the overall sample are stratified for units with average use of 

physical restraints and for units with above-average use of physical restraintsa 

 Overall 

sample 

values 

Missing 

overall 

% (n) 

Units with 

average use 

of physical 

restraint 

Units with 

above-average 

use of physical 

restraint 

Facilities (n = 86)     

Ownership status, public, % 50.0 (43) 0 (0) N/A N/A 

Units (n = 287 units)b     

FTE/100 beds, meanb ± SD 49.1 (15.8) 1.0 (3) 49.4 (15.8) 45.3 (15.5) 

Unit size  0 (0)   

Small (up to 20 beds), % (n) 28.6 (82)  29.8 (79) 13.6 (3) 

Medium (21-30 beds), % (n) 48.1 (138)  47.5 (126) 54.5 (12) 

Large (31 beds and more), % (n) 23.3 (67)  22.6 (60) 31.8 (7) 

Unit offers dementia-focused services, % yes (n) 72.8 (209) 0 (0) 72.1 (191) 81.8 (18) 

Unit leaders (n = 265 units)b     

Use of surveillance technologies, % yes (n)     

Unit uses pressure-sensitive detection mats 93.6 (248) 0 (0) 94.3 (232) 84.2 (16) 

Unit uses electronic bracelets 67.5 (179) 0 (0) 68.7 (169) 52.6 (10) 

Unit uses electronic system to open doors 30.6 (81) 0 (0) 31.3 (77) 21.0 (4) 

Unit uses cameras 5.7 (15) 0 (0) 5.7 (14) 5.3 (1) 

Staff (n = 291 units)b     

Appropriateness of physical restraint use (MAQ, range: 1-

5), mean ± SD 

4.1 (0.34) 0 (0.0) 4.1 (0.35) 3.9 (0.27) 

Item Ac: My ward/unit uses physical restraints far 

too often, mean ± SD 

3.9 (0.47) 0 (0.0) 4.0 (0.46) 3.6 (0.42) 

Item B: If we use physical restraints, it is always 

necessary, mean ± SD 

4.0 (0.41) 0 (0.0) 4.0 (0.42) 3.9 (0.31) 

Item Cc: Physical restraints are used too quickly, 

mean ± SD 

3.9 (0.39) 0 (0.0) 3.9 (0.44) 3.7 (0.35) 

Item Dc: Physical restraints are applied as a result 

of convenience of nursing staff, mean ± SD 

4.4 (0.39) 0 (0.0) 4.4 (0.39) 4.4 (0.33) 

Residents (n = 6’149)     

Gender, female, % (n) 70.6 (4341) 0.0 (0) 71.1 (3900) 66.4 (441) 

Age in years, mean ± SD 84.8 (10.0) 1 (0.02) 85.1 (9.3) 81.8 (14.3) 

Care level (1-12), mean ± SD 5.8 (2.7) 0.0 (0) 5.8 (2.7) 6.2 (2.7) 

CPS score (1-6), mean ± SD 2.5 (1.6) 3 (0.05) 2.5 (1.6) 2.6 (1.7) 

Physically restrained, % (n) 11.1 (682) 0.0 (0) 8.8 29.7 

Physically restrained by bedrails, % (n) 10.9 (642) 4.6 (284) 8.7 29.1 

Physically restrained by trunk fixation / seating option, % 

(n) 

2.4 (149) 0.0 (3) 1.8 7.8 

 

Abbreviations: SD, Standard deviation; FTE, Full-time equivalent; MAQ, Maastricht Attitude Questionnaire; CPS, Cognitive 

Performance Scale. Legend: aThe NH units were attributed to two different groups based on the plotting of a random effect 

caterpillar plot modelled using a logistic mixed model adjusted for residents’ care level and cognitive status, and using unit as 

a random effect. Units applying significantly more restraints than the sample mean were attributed to the “above-average” 

group and units using average as well as under-average use of restraints were attributed to the “average” group. The total 

number of units with residents with quality indicator information in the overall sample: 292. The group of units with average 

use of physical restraints consists of n=269; the group of units with above-average use of physical restraints consist of n=23. 

bUnits: we did not receive unit information for 5 units (questionnaires not sent back); unit leaders: we did not receive unit 

leaders information for 27 units (questionnaires not sent back); staff: we did not receive any information from 1 unit (no 

questionnaires were sent back). cThese variables have been recoded according to the MAQ manual. 
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Association between physical restraint use and surveillance technology use 

Contrary to our hypothesis, our regression analysis did not show any significant 

association between the use of surveillance technologies and physical restraint use (see Table 

3). The descriptive results suggest that units which use technologies restrain their residents less 

but this was not reflected in the regression model. 

 

Association between physical restraint use and staff opinions 

Contrary to our hypothesis, residents had significantly lower odds to be restrained in 

units where staff perceived that they were using physical restraints appropriately (OR: 0.48; 

95% CI 0.29–0.80) (see Table 3). The boxplots illustrated this conclusion: in units with lower 

prevalence of restraint use, staff found the use of restraints more appropriate (MAQ median 

score: 4.10) than their counterparts in units with higher restraint prevalence (MAQ median 

score: 3.99), which perceived the use of restraints as less appropriate (see Figure 1). We also 

produced boxplots for each of the MAQ subscale’s individual items (see Figure 2). Compared 

to the main model, separate models for bedrails and for trunk fixation/seating options that 

prevent standing showed no major differences (see Supplementary Figure S2).   
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Table 3. Unadjusted and adjusted multilevel logistic regression model to identify factors 

significantly associated with physical restraint use at resident level. 

 Unadjusted, n = 5’682d Adjusted, n = 5’682 

 OR 95% CI P-Value OR 95% CI P-Value 

Facilities       

Ownership status: privatea    1.95 1.14 – 3.36 0.015 

Units       

Unit size: mediumb 1.12 0.77 – 1.62 0.560 0.94 0.60 – 1.47 0.777 

Unit size: largeb  0.66 0.41 – 1.04 0.073 0.58 0.33 – 1.02 0.058 

FTE/100 bedsc 1.02 1.00 – 1.03 0.006 0.98 0.97 – 1.00 0.024 

Unit offers dementia-focus services 1.80 1.30 – 2.51 <0.001 1.20 0.80 – 1.78 0.378 

Unit uses pressure-sensitive 

detection mat  

1.74 0.88 – 3.45 0.111 1.71 0.76 – 3.84 0.192 

Unit uses electronic bracelets 0.99 0.72 – 1.35 0.930 1.04 0.71 – 1.52 0.851 

Unit uses electronic system to open 

doors 

0.97 0.73 – 1.29 0.826 0.94 0.67 – 1.33 0.733 

Unit uses cameras 1.29 0.70 – 2.39 0.417 0.92 0.44 – 1.92 0.815 

Staff        

Opinions on appropriateness of 

restraint use from staff (MAQ) 

0.54 0.35 – 0.82 0.004 0.48 0.29 – 0.80 0.005 

Residents       

Care levela    2.05 1.91 – 2.20 <0.001 

CPSa    1.67 1.53 – 1.83 <0.001 

AIC 3533.9   2352.1   

Abbreviations: OR, Odds ratio; CI, Confidence interval; FTE, Full-time equivalent; MAQ, Maastricht Attitudes Questionnaire; 

CPS, Cognitive Performance Scale; AIC, Akaike’s information criterion. Legend: Given the inclusion of 12 variables, n = 

5’682 had complete cases and a total n of 467 (7.6%) residents were excluded. Significant factors in the table are in bold. 

aThese variables were used as control variables. bUnit size: small ≤ 20 beds; medium 21–30 beds; large: ≥31 beds. cTo increase 

readability we round CIs to two digits; the upper bound for the adjusted model is 0.9991. dThe model included 262 units from 

85 nursing homes.  
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Figure 1. Boxplot of the “appropriateness of restraint use” subscale scoring in relation to the 

prevalence of physical restraint use on the unit a.  

 

 
 

Legend: The units are stratified into two groups: units with average and with above-average use of 

physical restraints compared to the sample mean. Maastricht Attitude Questionnaire (MAQ) subscale 

scores range from 1–5. Lower scores (towards 1) indicate more negative attitudes, i.e., finding the use 

of restraints inappropriate, while higher scores (towards 5) indicate more positive attitudes towards 

restraints, i.e., finding the use of restraints appropriate. The average group included n=268 units; the 

above-average group included n=23 units.  
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Figure 2. Boxplots of the mean ratings of each of the four items from the Maastricht Attitude 

Questionnaire “appropriateness” subscale stratified in two groups: units with average use of 

restraints and units with above-average use of restraintsa.  

 

 
 

Legend: aThe mean of each item of the subscale «appropriateness of physical restraint use» of the Maastricht Attitudes 

Questionnaire (MAQ) tool is represented in a boxplot, stratified in two groups: units with average use of physical restraints 

and units with above-average use of physical restraint, in comparison to the sample mean. The items from the subscales are 

used unrecoded in these boxplots to simplify readability, where 5 means “strongly agree” and 1 means “strongly disagree” for 

the four items. Items are represented as follow: A: My ward/unit uses physical restraints far too often; B: If we use physical 

restraints, it is always necessary, C: Physical restraints are used too quickly; D: Physical restraints are applied as a result of 

convenience of nursing staff. While there is no difference in median between the groups for item B and item D, there is a 

difference in median for item A and C (median: 2.0 for the average group vs 2.2 for the above-average group). This suggests 

that staff working in units using relatively more restraints agree more than they use physical restraints too often and too quickly.  
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Discussion 

In our sample of 292 units across 86 Swiss NHs, 11.1% of residents were physically 

restrained. Although our descriptive results suggested that units using surveillance 

technologies had a lower number of restrained residents, we did not find any significant 

association in our regression model between surveillance technology use and restraint use. 

However, staff’s opinion that their units used physical restraints inappropriately were 

associated with higher odds of residents being restrained, suggesting that team members are 

aware when their unit is overusing restraints. 

Our results show that Switzerland has a relatively low prevalence of physical restraint 

use in international comparison. Studies measuring restraints in a similar way reported rates of 

26% in Germany (37) and of 85% in Spain (38). In the U.S., studies have reported rates between 

2.7% and 7.4% (39, 40). A recent meta-analysis reported an overall pooled prevalence of 33% 

(1) but noted that the use of administrative data to measure restrains use (as this study did) 

yielded the lowest prevalence (20%) of any method used. This might partly be explained by 

the fact that Switzerland does not count physical restraint use in residents who ask for it and 

give their consent, a differentiation not made in other countries.  

A 2009 study focusing on uses of seating options and fixations as restraints reported 

that 31% of residents were restrained in Canada, 20% in Hong Kong, 9% in the U.S. and 6% 

in Switzerland (41), in contrast to 2.4% in our sample. Reported pooled prevalence figures 

range from 8% for chair restraints to 7% for trunk restraints to 3% for bed belts, and 44% was 

reported for the use of bedrails (1). Our results are similar to those of an earlier (2016) Swiss 

study that measured the prevalence of bedrail use (13.0%) and that of trunk fixation/seating 

options that prevent standing up (3.4%) (26). Staff generally assess bedrails as less restrictive 

than belts, which partly explains the differences in prevalence between the two general types 

of restraints (42). A recent scoping review concluded that reported rates of restraint use 

decreased (non-significantly) over the last decade, which is to take into account when 

interpreting our findings (10). While the current study’s data indicate a relatively low 

prevalence (11.1%) of restraint use, there is high variability between units (range: 0.0-63.6%); 

and despite research findings suggesting that restraint-free nursing is an achievable goal in 

NHs, only 30.1% of our sample’s units were providing such care (43). 

We also investigated the relationship between the use of surveillance technologies and 

rates of physical restraint use. To the best of our knowledge, this is the first study investigating 

the use of these devices with data on physical restraint outcomes. On the basis of the literature, 

we have hypothesized that surveillance technologies could be used to reduce and replace more 
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restrictive forms of restraints (e.g., belts) allowing residents more bodily autonomy while 

maintaining their safety (19-21). In our study, this hypothesis was not supported. This lack of 

association is in line with the results from a 2012 qualitative study which concluded that Dutch 

staff tended to consider surveillance technology as an auxiliary measure to physical restraint 

use rather than as an alternative (19). Still, our descriptive results show that units relying less 

on physical restraint were using surveillance technologies more (e.g., bracelets: 68.7%) than 

units with above-average use of restraints (bracelets: 52.6%). As such, surveillance 

technologies might reduce the use of physical restraints in some cases. However, as we did not 

measure surveillance technology use at the resident level, our data cannot show whether these 

technologies were focused on already-restrained residents or on others.  

Our study brings much-needed evidence to a current topic. Previous research suggested 

that attitudes towards surveillance technologies were less skeptical in North America than in 

Europe (18). In the U.S., for instance, the use of surveillance technologies such as cameras is 

already allowed in several states and increasing (44). However, these developments are not 

evidence-based, and this study does not support the use of such technology to reduce restraints. 

Further and particularly experimental research is warranted to examine ways in which 

surveillance technologies can be or are used, along with associated staff behaviors and impacts 

on residents.  

The socio-technical approach highlights the interconnected influence of both 

technologies and people on quality of care. The literature has suggested that attitudes play an 

important part in the decision to use physical restraints (8, 9). For the current study, we assessed 

one aspect of staff members’ attitude towards restraint use by measuring the degree to which 

staff considered physical restraint appropriate in their daily clinical practice. Overall, the staff 

in our sample rated their units’ restraint use as rather appropriate, with a mean MAQ subscale 

score of 4.1 (SD: 0.34) (range of 1: inappropriate – 5: appropriate). This aligns with previous 

European NH findings, where scores ranged from 3.71 in Portugal to 4.37 in Austria, with 

Swiss staff scoring 4.02 (SD: 0.75) (42, 45-47).  

However, few recent studies have investigated staff attitudes in relation to their own 

units’ use of restraints in practice, none have used a validated scale to do so (22, 48). Myers et 

al. (2001) found that staff attitudes were not predictive of their self-reported restraint use (48). 

In 1999, Karlsson et al. showed that, despite an overall negative staff attitude regarding restraint 

use, almost a third of residents were restrained (49) and in 2001, they found staff less prone to 

use restraints in restraint-free units than in others (22).  
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Two decades later, our analyses show that the odds of residents being restrained were 

lower in units where staff reported that they use restraints appropriately. Our further analysis 

confirmed this by showing that staff members working in units restraining higher-than-average 

proportions of residents tend to feel that restraints are used too often or too quickly. This result 

does not support our hypothesis which was that staff members finding restraints use appropriate 

were more likely to use them. Our explanation for this result is that staff finds restraints use 

inappropriate when they use it a lot, because they are aware of the overuse of such measures in 

their unit. Likewise, on units where physical restraints are used sparingly, if at all, staff are 

more likely to consider that they use it appropriately. 

Changes in policies and laws mandating the restriction of restraint use have been 

implemented in several countries over the last decades. In Switzerland, a 2013 federal law 

introduced a principle of restraint-free care, allowing for exceptions, by laying out a procedure 

to be followed before physical restraint measures can be applied (50). Furthermore, physical 

restraint use started to be measured in all Swiss NHs in 2019. Both developments have led to 

many practice changes in Swiss NHs through leadership and staff sensitization, which we 

might see reflected in our results. 

This study’s strengths include its large sample size and the relatively high participant 

response rate. It also has limitations. First, its cross-sectional design does not allow causal 

inferences. Second, the included facilities were not randomly selected, which might have 

created a bias, especially regarding the (over-)representation of higher-performing NHs. This 

may limit the generalizability of the results. Furthermore, because of large variations of 

physical restraint definitions used in the literature, prevalence comparisons should be made 

with caution. Finally, we used self-reported survey data to explore factors associated to 

physical restraint use, which might have introduced some bias (e.g., social desirability).  

Conclusion 

In conclusion, despite a low overall prevalence of physical restraint use, a majority of 

Swiss NH units still currently use restraints on their residents. Our findings do not show a 

significant relationship between the use of surveillance technologies and physical restraint use. 

As surveillance technologies are being increasingly used in NHs, its use as an alternative to 

restraints warrants further investigations. Our findings also show that staff members of units 

using a lot of restraints perceive that they are using restraints in an inappropriate way. Future 

research should explore the possibility of using staff opinions as an indicator to target units 

where physical restraint is routinely overused.  
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Supplementary Table S2. Separate unadjusted and adjusted multilevel logistic regression models to identify factors significantly associated with 

1) the use of bedrails and 2) the use of trunk fixation or seating option that prevents standing up. 

 Bedrails Trunk fixation/seating option that prevents standing up 

 Unadjusted, n = 5’412c Adjusted, n = 5’412 Unadjusted, n = 5’682 Adjusted, n = 5’682 

 OR 95% CI P-Value OR 95% CI P-Value OR 95% CI P-Value OR 95% CI P-Value 

Facility level             

Ownership status: privatea    2.34 1.26 – 4.33 0.007    1.23 0.61 – 2.46 0.563 

Unit level             

Unit size: mediumb 1.13 0.77 – 1.67 0.537 0.91 0.56 – 1.48 0.715 1.03 0.54 – 1.97 0.922 0.88 0.45 – 1.74 0.716 

Unit size: largeb 0.67 0.41 – 1.08 0.102 0.59 0.32 – 1.08 0.087 0.45 0.19 – 1.05 0.064 0.38 0.16 – 0.94 0.035 

FTE/100 beds 1.02 1.00 – 1.03 0.006 0.98 0.97 – 1.00 0.035 1.02 1.01 – 1.04 0.010 0.99 0.97 – 1.02 0.632 

Unit offers dementia-focus 

services 

1.66 1.17 – 2.33 0.004 0.98 0.64 – 1.50 0.921 2.30 1.18 – 4.49 0.014 1.66 0.80 – 3.44 0.174 

Unit uses pressure-sensitive 

detection mats 

1.74 0.86 – 3.53 0.124 1.81 0.76 – 4.31 0.177 1.09 0.34 – 3.46 0.885 1.01 0.31 – 3.31 0.988 

Unit uses electronic bracelets 1.03 0.74 – 1.44 0.842 1.17 0.78 – 1.77 0.452 0.78 0.45 – 1.34 0.368 0.74 0.41 – 1.32 0.311 

Unit uses electronic system to 

open doors 

0.84 0.62 – 1.14 0.273 0.77 0.53 – 1.12 0.170 1.23 0.74 – 2.04 0.427 1.10 0.63 – 1.91 0.742 

Unit uses cameras 1.34 0.71 – 2.54 0.373 0.99 0.45 – 2.18 0.984 1.71 0.65 – 4.50 0.274 1.53 0.53 – 4.40 0.432 

Staff level             

Opinions on appropriateness 

of restraint use from staff 

(MAQ) 

0.54 0.35 – 0.83 0.006 0.48 0.28 – 0.83 0.008 0.60 0.28 – 1.28 0.185 0.56 0.25 – 1.28 0.168 

Resident level             

Care levela    2.22 2.05 – 2.40 <0.001    1.87 1.63 – 2.15 <0.001 

CPSa    1.59 1.45 – 1.75 <0.001    1.84 1.51 – 2.23 <0.001 

AIC 3335.3   2140.5   1092.1   806.9   

 

Abbreviations: OR, Odds Ratio; CI, Confidence Interval; FTE, Full-time equivalent; MAQ, Maastricht Attitudes Questionnaire; CPS, Cognitive Performance Scale; AIC, Akaike’s information 

criterion. Legend: Given the inclusion of 12 variables, n = 5’412 had complete cases for bedrails (total n excluded:  n = 453) and n = 5’682 had complete cases for trunk fixation/seating option 

(total n excluded: n = 467). Significant factors are in bold. aThese variables are used as control variables. bUnit size: small > 20 beds, medium 21-30 beds, large: 31 beds and above. c262 units 

from 85 nursing homes were included in both models
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In this final chapter, the key findings of the five studies included in this thesis (Chapter 3 to 

7) are summarized and then discussed. Then, methodological strengths and limitations as well 

as implications for research, policy and practice stemming from this thesis are presented. 

 

8.1. Summary of key findings 

The NH sector is facing important challenges in all countries and quality of care issues 

are often being highlighted. In order to describe and improve the quality of care provided by 

NHs, adequate quality measurements are necessary and an increasing number of countries are 

setting up such measurements. Yet, the measurement of quality of care does not necessarily 

lead to its improvement as many factors influence the provision and improvement of high 

quality of care. How quality of care is produced and improved and how QI results are used for 

improvement remain unclear. Following Berwick and colleagues’ theorization of the 

relationships linking quality measurement to quality improvement (1), the thesis’ aims were 

first to explore quality measurement as a first step for quality improvement, and second to 

explore issues linked to how quality improvement takes place in NHs.  

As a start, because up-to-date international evidence about the state of QI measurements 

was lacking, a systematic review was conducted in Chapter 3. Findings revealed that eight 

countries were publicly reporting health-related QI results for LTC facilities and that, overall, 

the methodological quality of the 94 identified QIs was poor, showcasing the lack of (publicly 

reported) robust and comprehensive assessment of the majority of QI sets. This is an important 

obstacle to the adequate use and interpretation of QI results and to the development of data-

based quality improvement in the LTC sector.  

Switzerland started to collect national process and outcome NH QIs recently with the 

aim to publicly report QI results. In Chapter 4, we assessed Swiss NH QIs’ reliability and 

between-provider variability and demonstrated that all QIs assessed could discriminate 

effectively and reliably between NHs, but that two of the six QIs worked less for such 

comparisons (i.e., polypharmacy and self-reported pain) 
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While measurements are needed to determine and support quality of care and quality 

improvement, these are not sufficient. Leadership, for instance, is an important factor 

influencing the level of quality of care provided in NHs, which was explored in Chapter 5. 

Managers of top-performing Swiss NHs described in interviews the improvement of quality of 

care as an active, continuous, complex, participative and collaborative process, rooted in daily 

practice. Adequate framework conditions in place were key to the provision and improvement 

of quality, and quality improvement efforts were consciously and regularly checked.  

Focusing on activities carried out by NHs to improve their care, the results of Chapter 

6 showed that a majority of Swiss NHs were engaged in at least some types of quality 

improvement activities, including activities requiring the use of data, such as QI results. The 

significant contribution of nurses in expanded roles to quality improvement programs, as well 

as the fact that higher-educated nurses were more involved in data-driven improvement 

activities than lower-educated nurses were also clear from the results. These findings contribute 

to the field in a new way by describing patterns of activities that have not been reported before.  

Finally, because QI results offer information about the level of quality of care provided 

but do not indicate factors associated with poor outcomes, we investigated modifiable factors 

associated with the use of physical restraints, which is a frequently measured QI in the long-

term care sector. Chapter 7 showed that, despite the growing use of surveillance technologies 

in NHs and the hypothesis that they can contribute to the reduction of physical restraint use, 

these technologies had no effect on the use of restraints in daily practice. Contrary to our 

hypothesis, findings also showed that staff’s opinion that the use of restraints was inappropriate 

on their unit was associated with increased odds for residents of being restraints. These results 

provide insights to NHs about where to intervene, or not, to improve care quality. 

 

8.2. Discussion of key findings 

8.2.1. Defining the concept of nursing home quality of care 

As mentioned in the introduction, the concept of quality has been defined in various 

ways but definitions often include common elements of safety, equity, efficiency, timeliness, 
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people-centeredness and effectiveness (2). Yet, research specifically on the conceptualization 

of NH quality of care is lacking and there is no consensus definition of it. However, defining 

what quality of care is and what its most important elements are is a prerequisite to be able to 

measure it, achieve it, and improve it properly. As such, two important questions need to be 

answered at this point: What is considered high quality of care in NHs and by whom? 

Quality of long-term care has been defined by two frameworks which delineate the 

meaning of quality for European long-term care settings. The OECD long-term care quality 

framework is based on the quality dimensions most cited by OECD countries and include: 1) 

technical quality, i.e., effectiveness and care safety, 2) residents’ experience of care, i.e., 

patient-centredness and responsiveness, and 3) care-coordination (3). These dimensions and 

others are integrated in the European Quality Framework for long-term care services, which 

identifies 11 quality principles that shape a high-quality healthcare service: respectful of human 

rights and dignity, person-centered, preventive and rehabilitative, available, accessible, 

affordable, comprehensible, continuous, outcome oriented and evidence based, transparent, 

and gender and culturally sensitive (4).  

In this thesis, quality is investigated from a micro-level perspective, exploring what NH 

quality means from the point of view of middle-and upper-level managers working in high-

performing Swiss NHs (5). Results from the qualitative study presented in this thesis show that 

managers mostly found it difficult to define what quality of care actually is for them, and 

mentioned elements such as “holistic”, “individual” and “person-centered” care as central. 

According to the managers interviewed, quality is based on a uniform and collaborative vision 

created together with the NH staff. Quality of care is not only a theoretical concept but has to 

be provided continuously and be noticeable by residents in the way they receive their everyday 

care. A recent study conducted with staff and managers of NHs and home care agencies in 

Norway and the Netherlands explored the concept of quality as well. The authors concluded 

that NH care quality is an on-going process based on having the “«right competence», good 

cooperation across professional groups, and patient-centered care, in line with professional 
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pride and dignity for the patients” (6). Similarly to our results, the importance of person-

centered care was highlighted as central to NH quality. 

Beyond how NH managers and staff define quality of care, how do residents, as 

recipients of that care, define what constitutes high quality of care? A 2021 review summarized 

findings from the peer-reviewed and grey literature about what quality of care is according to 

residents (7). The review distinguished nine key themes important to NH residents’ quality of 

care experience. Those cover “treating the older person with respect and dignity; 

acknowledging and supporting their spiritual, cultural, religious and sexual identity; the skills 

and training of the aged care staff providing care; relationships between the older person and 

the aged care staff; social relationships and the community; supporting the older person to make 

informed choices; supporting the older person’s health and well-being; ensuring the delivery 

of safe care in a comfortable service environment; and the ability to make complaints and 

provide feedback to the aged care organization” (7). Based on perspectives of both healthcare 

professionals (5, 6) and residents (7), person-centered care has emerged as a key aspect of what 

makes high-quality NH care. As it is not the focus of this dissertation, person-centered care 

will not be further explored, but it appears to be central to older adults’ care, and several studies 

have suggested positive effects of person-centered care on resident outcomes (8-11). 

Taking residents’ voices into account when defining quality is fundamental (12-14). 

The culture change from a task-focused care to a person-centered care in NHs has given more 

importance to residents’ voices in defining quality, as they are the persons experiencing care 

(15). This is beneficial but comes with challenges: for instance, residents might lack the ability 

to identify some relevant themes, might not be able to evaluate the quality of care services they 

receive, they might not be able to assess the influence appropriate medical care has on their 

health and wellbeing, or have limited cognitive capacities to contribute to the quality discussion 

(13, 15, 16). Nonetheless, residents’ involvement is important and the inclusion of various 

perspectives, i.e., NH managers, staff and residents, is necessary to define more 

comprehensively what NH quality of care is. Several publications have summarized optimal 

strategies to engage patients in the design, delivery, improvement and evaluation of quality of 
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care, providing evidence on how to move forward (12-14). However, implementing these 

strategies in practice remains challenging and research on how to engage NH residents 

specifically is lacking (12).  

Our review of the literature showed that many countries measure similar aspects of NH 

care via QIs, but that the overarching concept of quality that these QIs aim to capture is often 

unclear. Considering the discussion about what constitutes quality of NH care, many of the 

currently measured health-related QIs might be rather indicators of safety than quality. Indeed, 

QIs appear to be measuring aspects which are indicative of minimum security standards of care 

that NHs need to guarantee, rather than capturing what makes high quality of care in NHs.  

 

8.2.2. Using quality indicators to measure quality of care 

Quality of care as a whole is difficult to operationalize and is often measured using 

several QIs, capturing various structures, processes or outcomes of care (17). Many 

governments, including Switzerland, have set up a monitoring system of the quality of the NH 

sector based on QI measurements and reporting, among other things (18, 19). QIs can be a 

useful policy tool for e.g., allowing governments to identify low-performing and potentially 

problematic facilities, or allowing them to link QI results to payments. However, the potential 

offered by QI measurements remains largely untapped by governments (19, 20).  

QI results are also useful for NHs: QI results provide NHs with information about the 

care they provide, can allow comparisons against established benchmarks, can help them 

identify potential areas for improvement and track successes, and can incent them to improve 

care if they are performing lower than other providers (21). However, QI results do not give 

information about the underlying causes of the care issues, nor do they say if the results have 

clinical significance, nor do they guide the NHs about how to use these results and how to 

change and improve care (22).  

Despite the growing importance of quality measurement in the long-term care sector, 

several criticisms of the use of QIs have been voiced: e.g., targeting the burdensome and 

expensive measurement processes that divert resources from residents’ direct care, the lack of 
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validity of QI themes measured, the high number of QIs measured and reported, gaming issues, 

the reduced attention to quality of life and to other more tacit aspects of care, and difficulties 

to identify quality successes from using QIs (20, 21, 23, 24).  

 

8.2.2.1. Quality of currently used nursing homes quality indicators  

The quality of QIs employed in the long-term care sector has been called in question. 

Measurement properties issues include the lack of validity, reliability and accuracy of QIs, the 

inability of QIs to appropriately assess the quality of care provided to residents or to reflect 

differences in processes of care, and the inability of QIs to appropriately rank NHs (21, 23, 25-

28). Several calls to reimagine the measurement of quality in NHs and in other settings have 

been published in the last years (29-31). These calls are based on criticisms of the current U.S. 

measurement system, but most of the criticisms formulated can be applied to measurement 

systems in other countries, such as Switzerland.  

As a first step to improve the measurement system of QIs, researchers have argued for 

the need to systematically and rigorously assess currently used QIs to decide which are worth 

being measured further, before new ones are introduced (29, 31). QIs deemed as valid would 

have increased value while invalid QIs would need to be changed or be removed from the 

current measurement system. In order to do that, some authors refer specifically to the criteria 

developed by the Performance Measurement Committee (PMC) of the American College of 

Physicians (ACP) to assess QIs’ validity as a way forward (29, 31). These criteria are meant to 

rate the validity of existing QI measures in regard to five domains: importance, appropriateness, 

clinical evidence, specifications, and feasibility and applicability (31).  

These recent demands for improved assessment (29, 31) reflect recommendations made 

over a decade ago (20, 32) as well as conclusions from the review included in this thesis. The 

review show that while most health-related NH QI sets have been evaluated to some extent, 

there is still room for improvement in their development, assessment and reporting. Basic 

assessment of reliability and validity have been the most reported but other measurement 
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properties (e.g., discriminative power) are less frequently evaluated. NH QI sets from most 

countries still do not reach high methodological standards and need to be further improved.  

Suggestions to improve the way quality is measured in NHs beyond improving QIs’ 

measurement properties have been formulated, such as increasing the focus on outcome 

measures, measuring quality of life, or selecting measurement themes based on residents’ needs 

and recommendations (20, 29, 33).  

 

8.2.2.2. Measuring quality of life in nursing homes  

Research, practice and policies are increasingly focused on quality of life in NHs but 

this is not currently reflected in NH measurement systems (29). There is a need to include more 

quality of life measures on top of the traditionally measured QIs: quality of life is important 

for residents and fostering quality of life is part of NHs’ mission. Quality of life measurement 

would hence contribute to providing a more comprehensible and person-centered overview of 

the quality of NHs (34). Quality of life measures specifically targeted to older adults have been 

developed and can be used in the NH setting (35-37). A 2014 systematic review of 

measurement properties of quality of life measures in NHs concluded that «studies of higher 

methodological quality, assessing a wider range of measurement properties are needed to allow 

a more fully informed choice of [quality of life] instrument» (36). Nonetheless, this review 

recommended the QUALIDEM observational instrument to be used with residents with 

dementia while the Psychosocial Quality-of-Life Domains questionnaire (self-report) was 

recommended for residents without dementia (36).  

However, beyond “what” should be measured, the question of “how” to measure arises. 

In order to increase the political and clinical focus on quality of life aspects in NHs, there is a 

need to measure it adequately and convincingly in NHs. Research has shown that staff and 

residents assess (health-related) quality of life differently (38, 39). Because quality of life is 

intrinsically subjective, residents themselves are the best raters on their own quality of life. As 

such, we argue that patient-reported outcome measures (PROMs) should be the first choice for 

governments and NHs thinking about measuring quality of life. PROMs are validated measures 
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of the status of a person’s health condition or wellbeing, completed directly by the person 

themself, without interpretation by healthcare staff (40, 41). PROMs are increasingly used in 

the hospital setting, but their use in NHs outside of research purposes is almost inexistant (41). 

Nonetheless, a large number of PROMs exists, covering a wide range of outcomes (e.g., pain, 

mental health, physical functioning), including quality of life and health-related quality of life 

(42, 43): a 2021 systematic review of the use of PROMs to assess quality of life in older adults 

receiving care identified 29 available instruments (37).  

Several challenges regarding the use of PROMs have been highlighted, such as 

methodological challenges (e.g., lack of published information regarding instruments’ 

measurement properties, issues with validity, reliability, or risk-adjustment), the increased 

measurement burden placed on patients/residents, and issues during data collection and 

implementation (44, 45). Furthermore, the use of PROMs in the NH population presents 

specific challenges, mainly in regards to a relatively high proportion of residents with some 

form of cognitive impairment (46). However, studies have concluded that many PROMs are 

suitable to evaluate the quality of life of persons with cognitive impairments (35, 47). 

Moreover, novel research focusing on the measurement and integration of PROMs into care 

plans is promising and could improve the clinical relevancy of PROMs’ usages (29, 48). 

Measuring quality of life through PROMs is a promising approach but these developments 

require further research efforts and political commitment.   

Finally, the use of patient-reported experience measures (PREMs) could be further 

investigated to report on a previously mentioned important dimension of quality of care in NHs, 

the residents’ experience of care (3). PREMs follow the same principle as PROMs, but they 

measure how residents experience the care they receive, from their perspective (49). The 

measurement of both PROMs and PREMs would complement well existing measures (50).  

 

8.2.3. Measuring versus improving quality of care  

8.2.3.1. Public reporting of nursing home quality indicators 
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Publicly reporting QIs is a common strategy to improve care in healthcare settings and 

an extensive body of literature has been published on this topic (51-55). Publicly reporting QI 

results can support quality improvement by addressing the asymmetry of information in 

healthcare: by informing future consumers (i.e., residents, and their relatives) about the quality 

of care provided by NHs, consumers should be encouraged to make more informed choices, 

selecting facilities that offer comparatively higher quality of care. As a result, care providers 

should be incentivized to improve their quality in order to capture a larger share of the market 

(33, 51, 56). Public reporting of QIs is needed to increase the transparency and accountability 

of the healthcare system and foster consumers, governments and NHs’ knowledge about quality 

(20). 

However, in practice, this market-based mechanism does not work reliably and 

criticisms of public reporting as a quality improvement approach have been voiced (19, 53). 

Identified issues include QIs’ lack of ability to discriminate between service providers and risk-

adjustment issues, public perception that QIs do not capture what is important for consumers 

to make decisions, consumers’ inability to choose providers freely and consumers’ lack of 

interest, understanding or trust in QI results (20, 57-60). Another criticism argues the inability 

of QIs to capture the complex and multidimensional nature of quality, leading to their failure 

to truly differentiate quality of care levels provided by different NHs, beyond issues with 

measurement properties (19). As a result, we agree with the proposal made by some researchers 

that a more trustful and useful public reporting of QI results would require a simpler system, 

reporting less QIs, and aiming at identifying only lowest-performing NHs (and possibly 

highest-performing NHs too) (19, 61). This would allow the system to bypass some of the 

issues highlighted before (e.g., too many QI results reported for consumers to consider). The 

aim of such a system would thus not be to assess quality of care of all NHs or to rank all NHs 

but would focus instead on supporting governments and consumers in identifying problematic 

facilities (19, 61). 

Studies have described mixed results from the public reporting of QI results so far. A 

2018 systematic review not limited to the NH sector concluded that there was low-certainty of 
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evidence for the positive effects of public reporting on consumers or providers (54). Evidence 

of NH care improvement following the publication of QI results is overwhelmingly focused on 

the U.S., most likely because the country has been publicly reporting on NH QIs the longest. 

The literature has been summarized by a 2021 systematic review evaluating the responses to 

the U.S. “Nursing Home Compare” system, which publicly reports a five-star summary rating 

of NHs’ quality of care (57). The review evaluated the effectiveness of the system in meeting 

its stated goals, i.e., enabling consumers to choose higher-performing NHs and incentivizing 

NHs to improve their care. The authors of the review concluded that there was evidence of 

“modest but meaningful response by both consumers and providers” and concluded to the 

moderate success of public reporting, while highlighting the need for further refinement (57). 

However, it’s been argued that the public reporting of QIs might have limited positive effects 

on care quality because lowest-performing NHs – who need the most to improve their care – 

are unlikely to be able to make the needed organizational changes needed to achieve that goal 

(19, 55, 62). 

The results of this thesis, similarly to previous publications (32, 63) point to the need 

for increased public availability of the information pertaining to the development and 

assessment of QIs if NH QI results are publicly reported, so that they can be more informative 

for researchers, policy-makes, NHs and the public. 

 

8.2.3.2. Quality improvement in nursing homes 

Quality improvement processes in NHs – how NHs use QI results to improve the care 

they provide, how improvement occurs in NHs – are not well known. Quality improvement 

can be “characterized by structured, organization-wide approaches to understanding and 

improving underlying work processes» (64). Many quality improvement frameworks aimed to 

guide internal quality improvement in NHs start with quality measurement as one of the first 

steps to change practice (65-67). Once quality has been measured and data is available to NHs, 

data must be used in some ways to improve care (1, 68, 69). Indeed, quality measurement is 

necessary not only to monitor and assess the level of quality of care provided, but also to initiate 
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and plan changes, as well as quantify impacts of quality improvement work on care provision 

(e.g., by using baseline data and doing quality follow-up, by showing changes in outcomes 

targeted) (18, 70-73).  

The majority of the literature on quality improvement and on the use of data in NHs is 

focused on quality improvement interventions (68, 74, 75), yet literature pertaining to how NHs 

use QIs results is scarce (76-78). A systematic review on the use of routinely collected 

standardized data for process and quality improvement in long-term care concluded that this 

topic is still under-researched, and that the potential offered by NH QIs is still relatively 

unfulfilled and unlikely to be fully realized given the limited resources of the sector (68). 

Several challenges to working with data have been highlighted, such as having a quality system 

designed for administrative purposes but not for quality improvement, poor design, 

implementation and understanding of data collection, monitoring and feedback systems in NH, 

lack of timely access to data, and lack of staff, resources or expertise to work with data (68, 79, 

80). Furthermore, while the use of QI results is important to inform care, it might also come 

with disadvantages: e.g., it has been argued quality management rooted in quality measurement 

might overlook important aspects of NH care that are more intangible, tacit or difficult to 

capture (e.g., relational or environmental aspects of care, quality of life) (24).  

Studies have shown that the use of data remains a challenge for many NHs (28, 62, 64, 

73, 81). The findings from this thesis show that a large proportion of Swiss NHs state that they 

have used QI results for internal quality improvement activities during the last two years (i.e., 

78.9% of NHs). Nurses in expanded roles also reported being heavily involved in data-driven 

activities. However, these results are based on self-reported data and actual usages of QI results 

might be more challenging than what is reported. Additionally, the results did not indicate 

whereas such efforts actually led to improvement in resident outcomes. This is an important 

consideration, as it has been argued that only some of the current quality improvement methods 

and efforts implemented in NHs and other healthcare institutions are useful, relevant and 

effective to improve care (22, 80). 
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Beyond the use of QIs for quality improvement, understanding how NHs actually 

improve quality of care is essential but has been under-researched so far. QI results do not 

facilitate the identification of factors associated with better or worse outcomes: once QI results 

are available and understood, the next step for NHs is to know where and how to intervene to 

steer quality and improve shortcomings (22, 80). Many different factors have been found to be 

associated with a variety of better or worse resident outcomes (e.g., work environment, staffing, 

staff behaviors, contextual factors) (82-86). In this dissertation, factors potentially associated 

with the use of physical restraints were investigated (i.e., surveillance technologies and staff 

opinions on appropriateness of using restraints) in order to provide NHs with information about 

potential areas to target if QI results are suboptimal.  

Finally, the role and influence of leadership on quality of care provision and 

improvement was specifically investigated in this dissertation. NH managers are responsible 

for the provision of high quality of care (87) and research has shown that leadership can 

influence all aspects of care delivery, including how NHs engage with data (28, 88, 89) as well 

as the implementation and sustainability of effective quality improvement programs (62, 72, 

90). NHs can be considered as complex adaptive systems, meaning they are nonlinear systems 

that deal with unpredictability and are consistently adapting themselves to new constraints and 

to evolving situations (83, 91, 92). As such, NHs need to be led by managers that are able to 

manage and make such complex institutions thrive. NH managers need to have a large range 

of skills and should promote capacity-building in the whole system (87, 93). They need to be 

interested in their work and remain flexible to answer unpredictable events and ensure 

collaboration throughout fragmented services, while often having to follow strict rules and 

regulations in a context of limited resources (81, 94). Studies of higher-performing healthcare 

institutions show that they share common features, including a positive and committed 

leadership, an ability to negotiate with constraints and prioritize quality efforts, and the 

promotion of an organizational culture that embraces change (91, 95, 96). Most of these skills 

were reflected in our interviews of high-performing Swiss NHs’ managers (5).  
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8.2.4. Competencies and expertise in nursing homes  

The NH sector is caring for persons with complex care needs and part of NHs’ mission 

is to provide them with high quality of nursing and social care. Hence, NHs, as institutions, 

need to possess a wide array of skills and competencies at the managerial and at the staff level 

(96, 97). Based on the findings of the studies included in this thesis, there appears to be a lack 

of expertise in NHs in the following areas: the use of data for quality improvement and nursing 

expertise. 

Regarding the use of data, NH managers need to have the skills to deal with QI results 

and make decisions that lead to improved care (62, 98). Yet, it has been shown that NH 

managers do not always understand or interpret QI results correctly, nor know how to use data 

in practice, or how to react appropriately to their QI results (64, 68, 72).  Findings from this 

thesis show that a large proportion of NH managers report working with QIs, but it could not 

be assessed how appropriately and to which extent these data-driven activities were carried out. 

Furthermore, the sample used might include a larger proportion than average of high-

performing NHs, skewing our results. NH staff members also need to have some skills to deal 

with data, although the level of competencies needed might depend on staff function (i.e., 

different types of staff – nurse aides, RNs – should hold different levels of skills and skill type). 

Skills staff needs to possess include understanding the need, potential benefits and future 

usages of data collection for the provision of care, collecting data reliably, and being able to 

understand data to support practice changes (64, 67, 68, 72) – but such skills often appear to 

be absent (62).  

The ability from leadership and staff to recognize the importance of data-driven quality 

improvement and to apply quality improvement methods also appears to be lacking in a large 

proportion of NHs (62, 68, 97). A major issue in the field of quality improvement in NHs has 

been highlighted by a recent systematic review, which concluded that the majority of quality 

interventions conducted in NHs did not include efforts to increase NH expertise within the NH 

staff (74). Working with QI data is challenging and NH staff are predominately low-skilled 

professionals. Even the education of higher-educated staff members, such as RNs, largely does 
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not provide adequate skills or knowledge to understand data or quality improvement methods 

and their limits (99-102). From the literature, it remains unclear how such skills should be 

acquired (e.g., in basic curricular, through further education, in-house training) (69, 72, 99).  

Competencies to deal with data are also needed at governmental level. Indeed, QI 

results need to be made easily accessible, presented in an understandable, informative and easy-

to-digest way to NHs and, in some cases, to the public too. Governments must pay attention to 

how QI results are fed back to stakeholders (e.g., timely access to data, clear communication, 

meaningful visualizations, user-friendliness) and foster the understanding of the data displayed, 

depending on the QIs’ stated goals and their measurement properties (73, 103-105). Some 

governments have for instance created websites with visual representations (59, 60, 80) but 

much remains to be done by governments to efficiently produce and publish QI results (103).  

Nursing expertise is also lacking in many NHs, even though high-level nursing 

expertise is increasingly needed to deal with a progressively complex NH population (106-

108). Nursing expertise required in NHs incorporates many aspects, including clinical skills, 

person-centered care, moral agency and holistic care-delivery (72, 109). NHs struggle with 

hiring skilled health care professionals that can provide care correctly and consistently (80). 

Results from the qualitative study included in this dissertation show that high-performing 

managers are deploying key clinical staff, such as nurses with specific skills, as one of the 

means to create suitable conditions to foster high quality of care (5). Results also show that 

nurses with higher educational levels were more involved in quality improvement activities 

than other nurses, showcasing their possible influence on increased quality of care. Such key 

nursing staff can be used to deal with complex situations, to bring specific clinical knowledge, 

skills or experience to the care team, or to lead quality improvement work (66, 108, 110-112). 

Systematic reviews show that the work of advanced practice registered nurses (APRNs) in NHs 

result in improved resident outcomes (113-116). The presence of such nurses in care teams can 

elevate nursing expertise in the whole NH (107, 112). As such, NHs should be encouraged to 

employ such key nursing staff (117). However, the number of nurses with this level of skills is 

limited in all countries, including Switzerland, and they are often unwilling to come work in 
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NHs (118). Both of these issues need to be politically tackled to foster and support increased 

nursing expertise in NHs (118, 119).  

 

8.2.5. Nursing home care: looking forward  

COVID-19 has put extreme pressure on a NH sector that had been struggling for years, 

highlighting a variety of issues, such as the scare financial resources of the sector, the 

increasing demands in terms of scope and quantity of care and services to be provided, staff 

shortages, care fragmentation, and increased privatization, among others (120-124). At the 

same time, it has brought attention to an often-neglected sector, which needs to prepare to care 

for a large increase of people (125). In this situation, maintaining and improving quality is and 

will be one of the major challenges of the NH sector.  

Several researchers have called for the restructuring of the measurement system in NHs 

(e.g., more parsimony in what is being measured, systematic robust assessment of new QIs and 

revisions of older ones) (19, 29, 30). Furthermore, in this thesis, it is argued that residents need 

to be further included, as partners of care, in what is being measured. Their perspectives on 

what it means for a NH to care well for residents, what issues are worth being measured and 

how care can be improved, are needed (126). Ultimately, NHs should aim to not only to deliver 

high quality of care to older people, allowing them to maintain optimal functionality, but they 

should also foster them living a “good life” and having the highest possible self-perceived 

quality of life (126, 127). Well-developed QIs can support and contribute to this mission.  

Attaining these objectives «requires measuring what matters, and then making that 

measurement matter through investment in quality» (29). Quality measurements are generated 

to be used to improve quality and governance in the NH sector and allow NHs to meet current 

and future challenges (29). It is problematic that these efforts do not more systematically lead 

to greater gains in quality levels (82). Specifically, the increased use of data in healthcare 

implies that NHs need to have the ability to manage and use data, and major capacity-building 

efforts remain in that regard.  
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Quality challenges will not be resolved only by investing in quality systems. 

Investments in quality improvement does not replace the need to invest in basic working 

condition, work environment, staffing levels and education, among other things, in a context 

where staff, especially qualified staff, is difficult to recruit but complexity of care is growing 

(23, 123, 125). Moreover, beyond improving the current system, there is a need to be open to 

reconceptualize and change what NHs look like and how they function (128, 129).  

The number of older people with complex care needs is growing fast and all healthcare 

sectors, including the long-term care sector, need to be ready to face this demographic change 

(123, 125). NHs do not operate in separation from the rest of the society. In fact, their 

functioning – present and future – depends largely on social, economic and public health 

policies that target people well before they enter NHs (e.g., life-course approach to healthy 

aging) (125). As the share of the older population grows everywhere, there are urgent needs – 

practical, ethical, medical – to tackle challenges that come along with this demographic 

transition (123, 130-133) and to reinvent our approach to old age (134). There is a need to 

research and implement rapidly an “healthy aging” public health and societal approach that 

includes NHs (125). 

 

8.3. Methodological strengths and limitations 

This dissertation has strengths. One of its strengths is the use of multiple methodologies 

and study designs to approach the overall topic of quality measurement and quality 

improvement in NHs from different angles. A systematic review, three cross-sectional studies 

and a qualitative study were carried out to answer this dissertation’s aims, resulting in new 

insights for NHs and for international NH research. One of the dissertation’s limitations is that 

all data collected are from Switzerland. Because of the known wide variations in NH settings 

across countries, international inferences must be made with caution and studies exploring 

similar questions in other countries are needed for comparisons. Self-reported data, particularly 

from questionnaires, were used for the analysis in several chapters of the thesis, which might 

have introduced bias (e.g., common method bias, social desirability bias, recall bias) (135). 
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Furthermore, several of the chapters have a cross-sectional design which does not allow for 

causal inferences.  

 

8.4. Implications 

8.4.1. Implications for research 

This dissertation has several implications for research. First of all, as all of the studies, 

except for the review, are focused on the Swiss setting, further research exploring similar 

questions using data from other contexts would be needed to provide more evidence and for 

comparisons purposes. Additionally, while the relationships between quality measurement and 

quality improvement have already been the subject of research, our findings indicate that much 

remains to be explored. 

Our findings highlight the need for more transparent publication of information 

pertaining to NH QI development and assessment. Publishing such information would allow 

researchers to better approach published QI results and to make national and international 

comparisons. The information about the use and validation of QIs sets were mostly found in 

the grey literature and not in peer-reviewed publications. Researchers should consider 

publishing such information in peer-reviewed journals, when possible. The AIRE instrument 

can be considered for use by researchers wishing to evaluate the qualiy of NH QI sets, but its 

reliability should be further investigated. Furthermore, the use of ICC1, ICC2 and rankability 

were deemed appropriate to assess the reliability and between-provider variability of NH QIs. 

As such, they could be considered for the evaluation of other QIs. More research is needed on 

how to measure quality of life in NH residents and the possibilities to measure PROMS and 

PREMs should be further investigated. Overall, research regarding how to best involve 

residents in all relevant aspects of quality measurement and improvement that targets them and 

their living environment is required (136, 137). 

Additionally, future research could investigate NH QI results at unit-level. This level 

has been shown to be important for system improvement in the NH setting because units are 

the primary locus of change, where care and working conditions are determined (138). Unit 
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results often do not align with facility results, suggesting that interventions aimed at care 

improvement might be more effective and sustained at the unit-level than at the facility level, 

as they can be more targeted to fit the different units’ needs (139, 140).  

Regarding quality improvement, this thesis provides descriptive evidence about NHs’ 

and nurses in expanded roles’ involvement in quality improvement activities and highlights the 

need for more research on that topic. Particularly, the use of designs beyond descriptive and 

cross-sectional studies (e.g., ethnographic, mixed-method, or longitudinal), potentially using 

multiple sources (e.g., residents, staff, managers) might allow to more accurately assess the 

extent of NHs’ involvement in quality activities, the way managers and staff actually use QI 

results to improve care, and whether quality improvement activities impact positively resident 

outcomes. Our findings also point to the fact that questions regarding the use of data for quality 

improvement in NHs remains under-researched (e.g., who uses data, how, what are their 

qualifications and competencies). More research is necessary to support NHs’ use of QIs so 

that they can be used to their full potential.   

This dissertation provides evidence on the relationship between the use of surveillance 

technologies, staff opinions and physical restraint use, but further research to confirm our 

results is needed. Finally, investigating factors associated with better resident outcomes is 

common but it remains unclear inasmuch and how such cross-sectional studies actually help 

NHs address and improve quality issues. This should be further investigated. 

 

8.4.2. Implications for policy 

This dissertation has several implications for long-term care policies. First, this thesis 

highlights the need for governments to adequately, coherently and collaboratively select, 

develop, assess and report their QI sets. There is a necessity to invest sufficiently in these steps 

so that new NH QIs are adequately assessed before they are introduced in NHs and can 

efficiently contribute to improvement of care, without leading to unwanted consequences.  

This thesis’ findings also highlight that adequate competencies and expertise are needed 

in NHs to provide high quality of care and to support quality improvement. Organizational and 
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professional capacity in NHs can be improved if supported by adequate policies. As such, 

policies are required to support the development and recruitment of NH staff with the needed 

competencies. On one hand, the NH sector is becoming increasingly difficult to manage and 

good leadership is important to provide high quality of care. As a result, there is a need to 

ensure leadership capacity for NH managers (i.e., administrative, clinical, leadership) through 

education, training, but also recruitment and retention. On the other hand, NHs’ use of data 

will intensify and the development of appropriate competencies and roles in NHs regarding 

data management and use is required and needs to be supported politically (e.g., through the 

support of on-site trainings, collaborative initiatives, formalization of new roles in NHs).  

Finally, our study on the use of physical restraints suggests that appropriate laws and 

policies are likely to have positively influenced the use of restraints in Switzerland: by selecting 

a theme as a QI, governments bring the issue into the spotlight and increase the likelihood that 

NHs will focus on that aspect of care (20). Therefore, the measurement of quality of life should 

be further explored in order to provide a more accurate and complete vision of NHs’ care 

quality, but also to emphasize this key dimension of quality of care. 

 

8.4.3. Implications for practice 

This thesis’ findings also have implications for practice. The results provide guidance 

to NH managers on how to foster high-quality of care, emphasizing the importance of providing 

person-centered care. This thesis also highlights that hiring nurses working in expanded roles 

might be a way to strengthen their efforts towards quality improvement. Likewise, our results 

point for the need of the NH sector to put in place strategies to bridge the gap of knowledge 

and skills they are facing. NHs need to recruit and train staff with the skills they need as 

institutions to develop. This could be done through the employment of persons educated to 

work with data (e.g., data scientists, outside service providers) or through the implementation 

of a data infrastructure and management system, similarly to what is being done in the hospital 

setting. These strategies come with their challenges (e.g., difficulties to recruit, small size of 
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NHs) but are needed to be explored by NHs to increase their ability to deal effectively with 

data.  

 

8.5. Conclusion 

In conclusion, this thesis provides new evidence regarding quality measurement, 

quality provision and quality improvement in NHs, internationally and for Switzerland. In the 

upcoming decades, large numbers of older people with complex health issues requiring care 

and services will enter NHs worldwide. This creates increased challenges for an already 

struggling sector and the provision of high-quality NH care for the highest number will soon 

be a crucial and unavoidable issue that can no longer be neglected. As such, questions and 

issues addressed in this thesis must be tackled now.  

Quality measurements are important because they have the potential of stimulating 

improvements in all NHs, but if measurements are to add value, then consequent investments 

in NH quality are needed. However, the need for quality measurement and improvement does 

not replace or compensate for the necessity to invest in NH staff and in adequate working 

conditions and environment. The NH sector must also be open to changes of its core; changes 

than might not only be welcomed but also needed. Much research remains to be done and even 

more efforts are needed to ensure that research findings are taken up by policy-makers, NH 

managers and staff alike and translated into practice so that older people can enjoy the highest 

quality of care, and life, possible in NHs.  
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