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Abstract 

Project description: Sub-aim 1.1 summarised the evidence regarding determinants for and 
strategies to improve data quality in long-term care facilities, described how risk adjustment 
influences public reporting, and summarised the evidence regarding scaling-up strategies for 
evidence-based interventions.  
Methodological approach: Four literature reviews were performed.  
Core results: Key determinants for data quality were: the use of electronic health records (in 
comparison to paper-based records), perceptions and attitudes towards care and older 
persons, and perceptions towards the usefulness of resident documentation. Most studies 
used reminder strategies in the form of assessment protocols, and some coupled this with 
educational strategies to improve completeness of documentation. Three examples 
demonstrated that risk adjustment reduces the influences of case-mix differences between 
facilities. Implementation strategies supporting scale-up of complex interventions included 
developing collaborations with stakeholders (i.e., facility staff and other partners in the 
implementation process), as well as providing them with education, training and interactive 
assistance.  
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Summary 

Mission: This report summarises the results from four literature reviews. The evidence-base 
identified in this sub-aim (WP 1.1) will support the development of a program to support data 
quality in LTC facilities, provides evidence for them regarding the importance of risk 
adjustment, and supports the development of an implementation and scale-up plan for the 
developed program (WP 1.7).  
Background: The measurement of quality indicators in Swiss LTC facilities was introduced in 
2019 through the Swiss Federal Law on Compulsory Health Care (LAMal) (i.e., article 59a). 
This was to promote transparency through public reporting, monitor quality of care and support 
long-term care facilities with quality improvement for their residents. Quality indicators are 
routinely assessed for every resident in Swiss LTC facilities, and data are received by the 
Federal Statistical Office and publicly reported by the Federal Office of Public Health. In order 
to develop solutions to support facilities with good data quality for the national quality 
indicators, insights from previous research complement the primary research conducted in the 
NIP-Q-UPGRADE programme. 
We defined four aims: 1. To identify what factors (determinants) are associated with the data 
quality of quality indicators in the LTC facilities for older persons; 2. To identify interventions 
that are effective for improving data quality of quality indicators in the LTC facilities for older 
persons; 3. To investigate how risk adjustment influences the performance of LTC facilities on 
quality indicators; 4. To identify implementation strategies that support the regional/national 
scale-up of complex interventions in LTC facilities.1 
Methods: Four literature reviews were performed. Search strategies included key databases 
(e.g. Pubmed, Embase), screening reference lists and prospective citations, and searching 
grey literature sources. Endnote was used to manage references and study selection followed 
standard processes. Data collection was supported by data abstraction manuals/guides. For 
the purpose of this report, a narrative summary was produced.  
Results:  
Review 1: Eleven studies were identified that reported determinants for data quality in long-
term care. Nearly all evidence was derived from English speaking countries. The majority of 
evidence was related to the facilitating nature of electronic health records in comparison to 
paper-based documentation systems. This was related to the structured nature of the 
electronic health records (e.g., use of templates for registering information), its ease of use, 
and acted as a reminder for the completion of data (through pop-ups or decision support 
systems). Positive attitudes towards older persons, belief in the usefulness of quality 
indicators, and belief in the usefulness of the standardised documentation were identified as 
determinants that facilitate data quality.  
Review 2: Eighteen studies that investigated interventions to improve data quality were 
identified across different countries. However, only two experimental studies were found in the 
literature. The majority of evidence was derived from quasi-experimental studies and quality 
improvement projects. On average, data quality was improved across a range of indicators. 
Most studies evaluated completeness of data registration for different clinical indicators 
(pressure ulcers, pain, dementia). On average, completeness of recorded items was improved 
in comparison to a control group. Most studies used reminder strategies in the form of 
assessment protocols, and some coupled this with educational strategies (meetings, 

 
 
 
1 The third review question according to the concept of WP1 addresses the question “Which communication 
channels, methods, data preparation tools support health institutions to use quality data for data-based quality 
development? What is the importance of risk adjustment for understanding the data?” The current question 3 
addresses the second part. The rest of the review is integrated in sub-aim 1.6. A protocol has been prepared and 
is accessible on Zenodo (https://zenodo.org/records/10014476). The results will be submitted as planned by end 
of March 2024. 

https://zenodo.org/records/10014476
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materials). A small number of studies observed that overall data quality was improved by the 
implementation of electronic health records. Accuracy of data registration was assessed in 
only two studies, while only one assessed reliability.  
Review 3: Three case examples described the influence of risk adjustment and demonstrated 
that risk adjustment is useful in the context of public reporting. The three examples 
demonstrate that risk adjustment reduces the influence of case-mix differences between 
facilities. In particular, this benefits facilities with more ‘complex’ residents who, following risk 
adjustment, are less likely to be an outlier facility. The reverse was also demonstrated, that 
quality of care problems become more visible in facilities with ‘less complex’ residents using 
risk adjustment. There may be some concerns that risk adjustment may not always correct 
adequately, indicating the need to test risk adjustment in the local setting before implementing 
it. 
Review 4: Sixteen studies that reported a scale-up or a large-scale implementation of a 
complex intervention in LTC settings and were successful in significantly improving their 
primary outcome were included. The studies were conducted in high-income countries, mostly 
in North America and western Europe and included 27- 404 LTC facilities. The majority of 
studies used several implementation strategies, most commonly developing collaborations 
with stakeholders (i.e., facility staff and other partners in the implementation process), as well 
as providing them with education, training and interactive assistance. Evaluative and iterative 
strategies, such as audit and feedback, readiness or needs assessment were also reported. 
Strategies at a system level (policy, funding), and consumer engagement strategies were 
reported less often. 
Conclusions: Although the evidence is sparse, it appears that cognitive processes (attitude, 
beliefs, perceptions) by healthcare professionals and the design of electronic health records 
(e.g., reminder strategies to increase data completeness) are key areas that could be targeted 
to support data quality in residential LTC facilities. There is insufficient data to inform how to 
improve the accuracy and reliability of data for quality indicators in long-term care facilities. 
Furthermore, because of the diversity of interventions and combination of interventions found 
in the literature, it is not possible with the current evidence to predict how much improvement 
in data quality can be expected when implementing data quality improvement programmes. 
Evidence regarding risk adjustment demonstrate its importance for public reporting when 
comparing performance across facilities or when identifying poor performing facilities it the 
goal. Implementation of effective programmes should be supported by multiple 
implementation strategies targeting different levels and needs of the target group.  
 

Recommendations: 

1. We recommend that a theory-driven, context-related data quality improvement program 
should be developed. 

1.a The data improvement program should specifically design interventions to improve 
accuracy and reliability of data.  
1.b The data improvement program should seek to create definitions and instructions for 
data collection and registration to be integrated in the Swiss LTC system. 
1.c The data improvement program should also include strategies to include appropriate risk 
adjustment. 
1.d The data improvement program should use the strengths of the electronic health records 
to support good quality data. 

2. We recommend that future evaluation studies measure the data accuracy and reliability. 
3. We recommend that public reporting should be based on risk adjusted quality indicators. 
Before implementing risk adjustment, their appropriateness should be tested. 
4.a. We recommend that future quality improvement and implementation programs use 
targeted implementation strategies, and that strategies at different levels (individual, 
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organization, system) and implementation phases (pre-implementation, implementation, 
sustainment) are considered. 
4.b-g. Scale-up programs should consider the use of one or more of the following strategies, 
based on an implementation needs assessment: foster collaborations between stakeholders, 
recruit and train implementation facilitators, regular audit and feedback, integrating scale-up 
strategies in current LTC systems, and use consumer engagement strategies for 
dissemination. 
4.h. Future studies should clearly indicate and describe their implementation strategies with 
regard to involved actors, actions, context, targets, time and rationale. 
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Report 

Background and context 

The measurement of quality indicators in Swiss long-term care (LTC) facilities was introduced 
in 2019 through the Swiss Federal Law on Compulsory Health Care (LAMal) (i.e., article 59a). 
This was to promote transparency through public reporting, monitor quality of care and support 
long-term care (LTC) facilities with quality improvement for their residents. Quality indicators 
are routinely assessed for every resident in Swiss LTC facilities, and data are received by the 
Federal Statistical Office and publicly reported by the Federal Office of Public Health.  
 
Initial investigations on data quality of Swiss quality indicators in LTC indicate challenges with 
correctly calculating polypharmacy, (1) and more systematic problems with missing data, 
coding errors or coding inconsistencies in facility datasets generated through the different 
software systems that register quality indicator information. (2) Conversations with LTC 
facilities indicate the collection and registration of data for the national quality indicators in LTC 
facilities is challenging. In order to develop solutions to address these challenges and support 
facilities with effective methods to improve their data quality, insights from previous research 
will complement the research conducted in the NIP-Q-UPGRADE programme. This report 
therefore summarises the results from four literature reviews. The evidence-base identified in 
this sub-aim (WP 1.1) will contribute to the development of a program that supports LTC 
facilities with having good data quality, informs them about the importance of risk adjustment, 
and supports the development of an implementation and scale-up plan for the developed 
program (WP 1.7).  
 
In the first literature review, determinants of data quality were investigated. These factors help 
us understand what influences data quality in LTC facilities. Identified determinants can be 
used to specify objectives for improvement and think about strategies to overcome or address 
these factors. 
 
Second, interventions for improving data quality were investigated. Information on these 
interventions inform the development of potential solutions that could be used to support LTC 
facilities in the collection of high-quality data.   
 
Third, risk adjustment for quality indicators was investigated. Public reporting of quality 
indicator entails a comparison or even ranking between facilities, either explicitly or implicitly. 
Observed differences in quality indicator ratings between facilities are not solely based on 
differences in quality of care. One of the underlying mechanisms is differences in resident 
profiles, i.e., case-mix differences between facilities. To get fairer QI ratings reflecting the real-
life situation of the facilities and its variety in residents, risk adjustment will consider the 
differences in the facilities’ case-mix. Examples of those differences are intensity of care 
needs, level of autonomy, or level of cognitive abilities. Understanding how risk adjustment 
influences public reporting is important for facilities when they use public information to 
evaluate or compare their quality of care. 
 
Fourth, scale-up strategies for evidence-based interventions were investigated. A key aim of 
the NIP-Q-UPGRADE programme is to scale-up solutions that support good data quality and 
quality of healthcare services in Swiss LTC facilities. Understanding what strategies are 
effective for scale-up will inform the implementation plan developed in sub-aim WP 1.7.  
 
We first present an overview of the aims, followed by a summary of the methods and results 
for each literature review.  In the final part, an overall conclusion and recommendations are 
detailed.  
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Aims 

We defined four aims, one corresponding to each of the literature reviews: 
1. To identify what factors are associated with the data quality of quality indicators in LTC 
facilities for older persons. 
2. To identify interventions that are effective for improving data quality of quality indicators in 
LTC facilities for older persons. 
3. To investigate how risk adjustment influences the performance of LTC facilities on quality 
indicators. 
4.To identify implementation strategies which support the regional/national scale-up of 
complex interventions in LTC facilities for older people. 
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Review 1: Determinants for data quality in long-term care homes 

Aim 

The aim of the study was to identify what factors are associated with the data quality of 
quality indicators in LTC facilities for older persons. 
 

Methods 

A scoping review was performed. The databases PubMed and Embase were searched from 
inception up to 3 January 2023. The search string contained Mesh terms and synonyms for 
the following key concepts 1) long-term care, 2) determinants, 3) data quality, 4) quality 
indicators. The search strings are reported in Appendix 1. Screening reference lists and 
prospective citations, and searching Google scholar, clinicaltrials.gov and the ICTRP Search 
Portal were used as secondary strategies. A two-step screening process was used, using 
Rayyan. (3) First, titles and abstracts were screened by one researcher to select potential 
studies for inclusion. Second, full text articles were read by two researchers to determine 
inclusion, based on consensus between the two researchers. Studies were included if they 
were performed in the LTC setting and measured or investigated determinants for data quality 
using an observational or qualitative research design.  
 
Endnote was used to manage the references. Study data was collected by one researcher 
and verified by a second researcher. Data was collected in an Excel database based on a 
data abstraction manual. Qualitative study results were uploaded in MAXQDA. (4) We 
collected information related to the study identification, study characteristics, determinants, 
and outcomes of data quality. Outcomes of data quality were defined as overall quality of data, 
accuracy, reliability, timeliness, and completeness. (5)  
 
The results were tabulated per outcome measure for data quality and the underlying 
determinants. Determinants that were investigated in qualitative studies were identified using 
a meta-synthesis process based on a thematic analysis. (6) The results for the quantitative 
and qualitative are described separately.  
 

Results 

A total of 3178 records were screened, 67 full text articles were evaluated for inclusion, and 
11 studies were included. A total of six studies were conducted in the United States of America, 
(7-12), four in Australia, (13-16) and one in Israel. (17) Nine studies were multicentre studies. 
(7-12, 14-16) Five studies tested determinants using an observational study design, (10-12, 
16, 17)  and six studies investigated determinants using a qualitative research design. (7-9, 
13-14) 
 

Results from observational studies 

A retrospective cohort study evaluated the difference in the completion of resident assessment 
forms on admission between paper-based and electronic patient records in nine LTC facilities. 
(16) Completeness and overall quality of documentation was better in electronic records in 
four out of six data indicators. Timeliness of documentation was better in paper-based patient 
records in one study.  
 
A cross-sectional descriptive study investigated the perceived improvement in reporting of 
resident information due to the implementation of electronic medical records in 284 LTC 
facilities. (11) Facility directors and administrators reported ‘some’ to ‘moderate’ improvements 
in completeness and overall data quality associated with the use of electronic patient records.  
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A cross-sectional cohort study evaluated the accuracy of documentation by care staff in 178 
LTC facilities in comparison to trained study nurses. (10) Results were stratified by level of 
hospice care (need for palliative care) at the facility level. Facility staff overestimated severe 
pain in facilities with low to high concentration of hospice care. For mild pain, there were no 
significant differences in accuracy of documentation. The results of this study indicate that the 
accuracy of documentation may depend on certain characteristics of the resident.  
 
One cross-sectional cohort study investigated associations between characteristics of nurses 
working in one LTC facility and the completeness of documentation of pain assessment. (17) 
The strongest predictor of the completeness of pain documentation was knowledge about pain 
assessment, followed by having a positive attitude towards older persons and the perceived 
level of control over pain management of a resident. Age of the nurse, duration of nursing 
career, duration of working with older people, attitude towards pain assessment, and training 
had small but non-significant associations.  
 
One cross-sectional study investigated the reliability of assessments on eight indicators in 206 
LTC facilities. (12) The assessment of the facility nurses was compared against that of a 
trained research nurse. Facility characteristics explained between four to twenty percent of 
the variation, and the geographical location (State within the U.S.A) of the facility explained 
an additional thirteen to thirty-four percent of the variation. The authors hypothesized that this 
was mainly due to differences in policy and systematic differences in practices that fostered 
measurement errors. An example would be systematic differences in training programs 
between states resulting in systematic differences in measurement of quality indicators. 
Resident characteristics did not contribute significantly to the model. 
 

Results from qualitative studies 

Nine determinants were identified in six qualitative studies.  
 
The extent to which the structure of the electronic patient/resident record facilities data 
collection was identified as a determinant of data quality in six themes. The structured nature 
of electronic records facilitates documentation without errors, in comparison to handwritten 
notes. (13) This was associated with ease of use of the electronic patient records, which 
facilitated overall documentation. (15) The use of structured documentation templates and 
notes was identified as a facilitator for more consistency, accuracy and quality of 
documentation, (8) and completion of documentation. (15) Another facilitator associated with 
the electronic records was the use of automated pop-ups where information had to be 
documented, which supported completeness of data. (15) Lastly, the structure of electronic 
health records facilitated more concise reporting and it was easier to make corrections of 
mistakes resulting in fewer errors. (15) 
 
The remaining determinants were identified in single themes in single studies. Table 1 below 
presents the various determinants. 
 

Conclusion 

Only a relatively small number of studies were identified that reported determinants for data 
quality in LTC. Nearly all evidence was derived from English speaking countries. The majority 
of evidence was related to the facilitating nature of electronic health records in comparison to 
paper-based documentation systems. This was related to the structured nature of the 
electronic health records (e.g., use of templates for registering information), its ease of use, 
and acted as a reminder for the completion of data (through pop-ups or decision support 
systems). A second important determinant is perceptions and attitudes towards care, and 
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perceptions regarding the perceived usefulness of resident documentation. Positive attitudes 
towards older persons, belief in the usefulness of quality indicators, and belief in the 
usefulness of the documentation facilitated data quality. Although the evidence is sparse, it 
appears that cognitive processes (attitude, beliefs, perceptions) by healthcare professionals 
and the design of electronic health records are key areas that could be targeted to support 
data quality in residential LTC facilities.  
 
Table 1: Determinants of data quality 

Determinant Explanation 

Perceived usefulness of 
documentation 

Perceived usefulness of documentation systems was identified 
as a facilitator for overall data quality. Nurses were more likely to 
document information if they believed that their colleagues could 
easily access and read the information. 

Access to electronic health 
record 

Access to electronic health records was identified a facilitator for 
timeliness. Timeliness of documentation was improved if nurses 
could access the records from multiple terminals; at the point of 
care.  

Appropriateness of quality 
indicator 

Perceptions regarding the appropriateness of quality indicators 
was identified as a barrier. Data collection of quality indicators 
was influenced by the perceptions of nurses in regards to the 
appropriateness of the indicator. Data on medical quality 
indicators were less likely to be collected by nursing teams if they 
don’t consider medical indicators as their responsibility.  

Knowledge (Clinical 
assessments) 

Knowledge about the clinical assessments was identified as a 
determinant. It was indicated that nurses needed to have the 
knowledge on how to conduct the assessment. 

Automated documentation 
(administrative information) 

Automated documentation was identified as a facilitator. In this 
study, the automated documentation was administrative 
information (name and function in facility), which was perceived 
as helpful to ensure meeting regulatory standards. Auto-
correction of spelling mistakes was a facilitator for non-native 
speakers.  

Perceptions regarding data 
quality 

Negative perceptions regarding data quality of data systems 
were identified as a barrier. Some electronic patient records can 
generate automatic data responses, e.g., through decision 
support systems. This can improve completeness of data. 
However, some facilities turned this off because they don't trust 
the accuracy of the data that was generated by these automated 
data systems.  

Information and Technology 
support 

Having access to sufficient Information and Technology support 
was identified as a facilitator. Facilities with better Information 
and Technology infrastructure developed their own user-defined 
software and improved the documentation and reporting based 
on their needs 

Fear of litigation Fear of litigation was identified as a barrier. A facility was hesitant 
to document certain information in fear of litigation. The 
documentation could be used against the facility in court. 
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Review 2: Measures for improving data quality in long-term care 

facilities 

Aim 

The aim of the study was to identify interventions that are effective for improving data quality 
of quality indicators in the LTC facilities for older persons. 
 

Methods 

A scoping review was performed. The databases PubMed and Embase were searched from 
inception up to 4 November 2022. The search string contained Mesh terms and synonyms for 
the following key concepts 1) long-term care, 2) interventions, 3) data quality, 4) quality 
indicators. The search strings are reported in Appendix 2. Screening reference lists and 
prospective citations, and searching Google scholar, clinicaltrials.gov and the ICTRP Search 
Portal were used as secondary strategies. A two-step screening process was used, using 
Rayyan. (3) First, titles and abstracts were screened by one researcher to select potential 
studies for inclusion. Second, full text articles were read by two researchers to determine 
inclusion, based on consensus between the two researchers. Studies were included if they 
were performed in the LTC setting, measured or investigated interventions that aimed to 
improve data quality using an experimental, quasi-experimental or quality improvement 
methodology. 
 
Endnote was used to manage the references. Study data was collected by one researcher 
and verified by a second researcher. Data was collected in an Excel database based on a 
data abstraction manual. We collected information related to the study record, study 
characteristics, interventions, and outcomes of data quality. Outcomes of data quality were 
defined as overall quality of data, accuracy, reliability, timeliness, and completeness. (5) 
 
The results were tabulated per outcome measure for data quality and organised by type of 
intervention and type of comparison. Effects were calculated per outcome measure, i.e., 
proportional difference for event data and mean difference for continuous data (if sufficient 
data was reported by the studies). Missing data was imputed where possible. If one study had 
multiple measurements per data quality outcome, data were aggregated to an average effect 
accounting for the correlation between the dependent outcome measures. Effects were 
expressed with 95% Confidence Intervals to determine statistical significance. The effects are 
reported for three comparisons: 1) Change in data quality from baseline to endpoint within 
intervention group, 2) difference in data quality between control group and intervention group 
on endpoint, 3) difference in change from baseline to endpoint between control group and 
intervention group.  
 

Results 

A total of 3111 records were screened, 162 full text articles were evaluated for inclusion, and 
18 studies were included. (15, 18-34) A total of ten studies were conducted in North America, 
(18 19, 22-24, 26, 28, 29, 32, 33) four in Europe (United Kingdom, Norway and Sweden (2x)), 
(20, 21, 25, 34) and four in Australia. (15, 27, 30, 31) Fifteen studies were multicentre studies. 
(15, 18, 20-29, 32-34) Two studies had an experimental design, (28, 29) twelve studies had a 
quasi-experimental design, (18-22, 25-27, 31-34) and four studies had a non-experimental 
quality improvement design. (15, 23, 30, 32) 
 
Fifteen studies measured the data quality outcome completeness. (18, 20-24, 26-34) Three 
studies measured the outcome overall data quality. (30, 31, 34) Two studies measured the 
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outcome accuracy. (19, 25)  One study measured reliability. (31) Outcome measured were 
related to the clinical indicators of pain (n = 5), pressure ulcers (n = 2), symptoms and 
behavioural problems related to dementia (n = 2), falls (n = 2), care preferences (n = 1), urinary 
tract infections (n = 1), medication review (n = 1), and were related to overall care 
documentation (n = 4). In all the studies, the data source was the resident documentation, 
which was analysed by research teams for data quality.  
 
Studies used the following types of interventions: sending reminders (n = 12), introducing 
health information systems (n = 5), organising educational meetings (n = 4), clinical incident 
reporting (n = 3), use of information and communication technology solutions (n = 2), 
distributing educational materials (n = 4), audit and feedback (n = 1), and monitoring the 
performance of the delivery of healthcare (n = 1). More information is presented in table 2.  
 

Outcome: data completeness 

Ten studies measured improvement in the completeness of registered individual resident data 
from baseline to the endpoint in the intervention group.  A total of 53 outcome measures were 
observed, and completeness was improved with 37%, (95% CI, 13% to 61%) on average, 
across the different types of interventions. Interventions contributing to this effect were audit 
and feedback strategies, reminder strategies, educational meetings, educational materials, 
the implementation of health information systems, the implementation of critical incident 
reporting systems, the use of information and communication technology, and monitoring the 
performance of the facility.  
Five studies compared the completeness of registered individual resident data between a 
control and intervention group on the endpoint. On average, completeness was 12.5% (95% 
CI, 3% to 22%) higher in the intervention group. Interventions contributing to this effect were 
audit and feedback strategies, reminder strategies, educational meetings, the implementation 
of health information systems, and the implementation of critical incident reporting systems. 
Three studies compared the change improvement in the completeness of registered individual 
resident data between control group and intervention group from baseline to endpoint. Five 
outcome measures were observed, and the intervention group had on average 17% (95% CI, 
-5% to 40%) more improvement than the control group. Interventions contributing to this effect 
were audit and feedback strategies, reminder strategies, educational meetings, and 
educational materials.  
 

Outcome: overall data quality 

Three studies measured improvement of data quality from baseline to the endpoint in the 
intervention group. No specific definition was given for overall data quality. Three studies that 
measured the outcome using a continuous scale observed an improvement in overall data 
quality. One study measured a proportional increase in data quality and observed an 
improvement of 24% (95% CI, 9% to 40%). Compared to the control group, the quality was 
22% (95% CI, 6% to 38%) higher in this intervention group. Interventions contributing to these 
effects were the implementation of electronic health records and an educational program. 
 

Outcome: accuracy 

One study measured improvement in accuracy from baseline to the endpoint in the 
intervention group by using a tool to support assessment of urinary tract infections. Accuracy 
is defined as the degree to which the recorded data are correctly reflecting the clinical 
situation, and was improved by 63%. One study compared four outcome measures between 
a control and intervention group and observed that the accuracy was on average 14% (95% 
CI, 0.1% to 28%) better in the intervention group, using a computerized decision support 
system for medication management.  
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Table 2: Overview of data improvement 

Author Date Audit and 
Feedback 

Reminder Educational 
meetings 

Educational 
materials 

Health 
Information 
System 

Clinical 
incident 
reporting 

The use of 
information and 
communication 
technology 

Monitoring 
the 
performance 
of the 
delivery of 
healthcare 

Carpenter (18) 2022 Sending 
monthly 
feedback 
reports on 
completion 
of data 

 Educational 
webinars on 
documenting 
goals of care 
(frequency not 
reported) 

Educational 
materials on 
documenting 
goals of care 
 

    

Cooper (19) 2017  Tool to support 
assessment of 
urinary tract 
infection 

      

Ellis-Smith (20) 2018  Tool to support 
assessment of 
dementia 
behaviour 

      

Fossum (21) 2013  Decision support 
system for 
pressure ulcer 
assessment 

Educational 
meetings on 
pressure ulcer 
assessment 
and 
management 
(frequency not 
reported) 

     

Gallant (22) 2022  Protocol for pain 
assessment 

      

Hadjistavropoulos 
(23) 

2016  Protocol for pain 
assessment 
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Author Date Audit and 
Feedback 

Reminder Educational 
meetings 

Educational 
materials 

Health 
Information 
System 

Clinical 
incident 
reporting 

The use of 
information and 
communication 
technology 

Monitoring 
the 
performance 
of the 
delivery of 
healthcare 

Horn (24) 2010  Structured 
documentation 
tool with decision 
support system 
for pressure 
ulcer 
assessment 

      

Johansson-Pajala 
(25) 

2018  Computerized 
decision support 
system for 
medication 
management 

      

Kaasalainen (26) 2012  Protocol for pain 
assessment 

      

Ranasinghe (27) 2013  Residents 
assessment tool 
for dementia 
behaviour 

One 
educational 
meeting on 
assessment of 
dementia 
behaviour 

  Incident 
reporting 
and 
follow-up 
with 
action 

  

Wagner (28) 2005     Menu driven 
incident 
reporting 
system to 
guide falls 
assessment 

Incident 
reporting 
of a fall 

  

Wagner (28) 2008     Menu driven 
incident 
reporting 
system to 
guide falls 
assessment 

Incident 
reporting 
of a fall 

  

Zhang (15) 2012     Introduction 
of electronic 
health record 
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Author Date Audit and 
Feedback 

Reminder Educational 
meetings 

Educational 
materials 

Health 
Information 
System 

Clinical 
incident 
reporting 

The use of 
information and 
communication 
technology 

Monitoring 
the 
performance 
of the 
delivery of 
healthcare 

Bail (30) 2022     Introduction 
of electronic 
health record 

   

Munyisia (31) 2011  Structured tools 
and reports (not 
specified) 

  Introduction 
of electronic 
health record 

   

Tran (32) 2022  App for 
structured 
assessment for 
pain 

 Access to 
continuing 
educational 
materials on web-
portal, including 
educational 
videos, relevant 
literature, 
recommendations 

  App for 
structured 
assessment for 
pain 

Quality 
indicator 
website 

Zahid (33) 2020  Checklist for pain 
assessment  

 Educational 
resources (not 
specified) 

  App version for 
pain assessment 
checklist 
(reminder) and 
web-based 
training 
(educational 
materials) 

 

Ehrenberg (34) 1999   Educational 
program with 
seminars 
group 
discussions & 
case 
discussions 
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Outcome reliability 

The reliability of data was higher in one study that implemented an electronic health record 
but this was not statistically significant; the study had a small sample size (n = 47 
observations). 
 

Conclusion 

While the review identified and included 18 studies across a range of countries, only two 
experimental studies were included. The majority of evidence was derived from quasi-
experimental studies and quality improvement projects. On average, data quality was 
improved across a range of data indicators. Most studies evaluated completeness of data 
registration for various clinical indicators (pressure ulcers, pain, dementia). Completeness 
referred to the registration of individual resident data. On average, completeness was 
improved, also in comparison to a control group. Most studies used reminder strategies in the 
form or assessment protocols, and some coupled this with educational strategies (meetings, 
materials). A small number of studies observed that overall data quality improved through the 
implementation of electronic health records that included the indicator variables in routine 
recordings. Only two studies assessed accuracy and only one focussed on reliability. Overall, 
the results point towards a possibility to improve data quality. However, it should be noted that 
the baseline data quality was poor in multiple studies (data not presented) giving more 
opportunity for larger effect sizes. Observed effects may therefore be difficult to transfer to 
other contexts. Because of the diversity of interventions and combination of interventions it is 
not possible with the current evidence to predict how large improvements in data quality can 
be expected when implementing data quality improvement programs. 
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Review 3: Risk adjustment for quality indicators 

Aim 

The aim of this study was to investigate how risk adjustment influences the performance of 
LTC facilities on quality indicators. 
Risk adjustment refers to a statistical technique which uses resident characteristics (e.g., 
prevalence of dementia in a facility) to adjust the rating of that facility on a certain quality 
indicator. 
 

Methods 

A scoping review was conducted following the PRISMA-ScR checklist. (35) The design of the 
scoping review has been based on methods developed by Arskey and O’Malley 2005. (36) 
This includes developing informed research questions, extracting selective and relevant data 
from documents and synthesising data in the final review using appropriate techniques. A 
narrative synthesis output has been selected as a means of explaining and presenting 
information. 
 
Searches, comprising terms for 1) long-term care, 2) risk adjustment measures and 3) quality 
indicators were run using PubMed and Embase. The search string is included in Appendix 3.  
In addition, a grey literature search was undertaken using the Knowledge Exchange database 
via the Knowledge Exchange website, The British Library, Library Hub (JISC), BASE, 
Cochrane Reviews, Google, Google Scholar and country specific government websites.  
 
Papers were included if: they were conducted in/focusing on the residential LTC setting; 
reported adjusted and unadjusted quality indicator data (either primary or secondary research 
with no limitation on design); or reported risk adjustment variables using a longitudinal cohort 
design. No time restrictions were applied. Language was restricted to studies published in 
English, German, French, Italian, Dutch, Spanish or Polish. Included papers were screened 
by one reviewer. Data was extracted and tabulated using Microsoft Excel. 
 

Results 

A total of 455 papers were screened by title and abstract, of which 43 were full text screened 
and 3 case examples on the influence of risk adjustment were selected for inclusion in the 
review. All studies were conducting in the United States and used a retrospective cohort 
design using data from the Resident Assessment Instrument - Minimum Data Set (RAI-MDS), 
a standardised assessment instrument specifically adapted to the US context.  
 
Li et al (2010) found that there were considerable discrepancies in facility rankings when 
looking at one or two quality indicators; in this case urinary and bowel incontinence. (37) 
However, by risk adjusting for age, sex, cognitive skill impairment, delirium, ability to make 
oneself understood, behavioural symptoms and activities of daily living, predicted indicator 
values derived from the dataset were useful. The risk adjustment successfully explained 
variation between facilities, indicating that the influence of ‘case-mix’ differences between 
facilities was reduced. However, the study did observe that risk adjustment had less of an 
influence in the very best and the very worst facilities (top and lowest ranked facilities). In 
these cases, the influence of case-mix was still substantial. The study also observed that the 
effect of risk adjustment is stable in the long-term and can also support longitudinal 
comparisons within one facility. There were concerns about short-term variation in facilities 
where risk adjustment was less able to explain this variation. Overall, this study demonstrates 
that risk adjustment can control for case-mix differences between facilities. This means that it 
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enables more balanced comparisons across facilities. In certain situation risk adjustment does 
fail to correct adequately, for example with small sample sizes.  
 
For the outcome indicator ‘worsening behaviours’ in people living with dementia, Nazir et al 
(2011) found that risk adjustment significantly influenced the quality indicator. (38) Risk 
adjustment using the Cognitive Performance Scale resulted in significant shifts in the ranking 
of LTC facilities. Before adjustment in this study, facilities without special care units, and where 
the majority of residents have cognitive impairment or are living with dementia were ranked 
the highest with respect to quality. However, after adjusting for CPS scores, the LTC facilities 
with special care units had a higher percentage of ‘good quality’ ranking. The findings of Nazir 
et al (2011) suggest that risk adjusted quality indicators provide a fairer comparison of facilities 
caring for people living with dementia. This confirms the finding of Li et al that risk adjustment 
reduced the influence of case-mix differences between facilities, suggesting a fairer 
comparison. 
 
Arling et al (1997) investigated the ranking of LTC facilities. (39) A comparison was made 
using risk groups (high, average, low) based on case-mix of facilities using a combination of 
four risk adjustment variables (cognitive impairment, Alzheimer’s disease, other dementia, and 
the presence of a psychotic condition). Facilities classified as high risk due to their case-mix 
had a substantial higher prevalence on the indicators in comparison to facilities who were 
classified as average or low-risk. Risk adjustment resulted in changes in the ranking of 
facilities. On average across the indicators, 42% of facilities who were ranked as outliers (top-
lowest 10% in ranking) were so after risk adjustment; without adjustment, they would not have 
been an outlier. This example demonstrates that risk adjustment helps identify facilities with 
quality problems (worst 10% in ranking), who without risk adjustment would not have been 
outliers. This further demonstrates that care quality problems can also exist in facilities with a 
‘lower-risk case-mix’.    
 

Conclusion 

The three case examples of the impact of risk adjustment demonstrate that risk adjustment is 
useful, if not crucial, for public reporting, especially when showing benchmarks and rankings. 
The three examples demonstrate that risk adjustment reduces the influences of case-mix 
differences between facilities. In particular, risk adjustment better reflects the clinical reality in 
facilities with more ‘complex’ residents. Those facilities are less likely to be categorized as a 
low-end outlier facility after risk adjustment. The reverse was also demonstrated, that quality 
of care problems become more visible in facilities with ‘less complex’ residents after applying 
risk adjustment. There may be some concerns that risk adjustment may not always correct 
adequately, indicating the need to test risk adjustment in the local context and adapt if needed 
before implementation.   
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Review 4: Strategies supporting scale-up of complex interventions in 

residential long-term care facilities 

Aim 

The aim of this study was to identify implementation strategies that support the 
regional/national scale-up of complex interventions in LTC facilities for older people. 
Note: this review does not focus specifically on data quality improvement. 
 
Methods 
A scoping review of literature was performed. Medline (PubMed), Embase (Elsevier) and 
CINAHL (EBSCO) were searched from inception up to 15 August 2023. A search strategy was 
developed by the research team and consulted with an information specialist. The search 
terms described 1) scale-up or a large-scale implementation 2) interventions and 3) the 
residential LTC setting. The search strings are detailed in Appendix 4.  
  
Studies were included if they involved residential LTC facilities for older people, which we 
define as a setting where older adults reside and receive 24 h formal LTC services provided 
by paid care staff, and where there is an expectation of a long stay. (40) We considered any 
information on implementation strategies used in complex interventions, which were scaled-
up to a larger geographical or administrative area, such as a city, province, state, region or 
country or were otherwise implemented on a large scale – in around 30 facilities or more. For 
defining complex interventions, we followed the Medical Research Council guidance, e.g., 
interventions that contain several interacting components or target different groups. (41)  To 
select strategies that support the scale-up or a large-scale implementation we included studies 
which reported a statistically significant effect of the intervention on the primary outcome of 
interest. Any techniques or methods used to promote and support intervention implementation 
or scale-up were considered, even if they were not explicitly labelled as implementation or 
scale-up strategies, but could be recognized as such, based on the Expert Recommendations 
for Implementing Change (ERIC) definitions. (42)  
 
The records were exported to the Endnote software, where duplicates were removed. A two-
step study selection process was conducted by two researchers independently. First, titles 
and abstracts were screened to select potential studies for inclusion. Second, full text articles 
were screened to determine inclusion, based on consensus between the two researchers 
regarding the inclusion criteria. A third senior researcher was involved in case of 
disagreement.   
 
Data was extracted and tabulated using Microsoft Excel. We used a self-designed 
standardised data extraction template, which included definitions of the data items. Data 
extraction was conducted by three reviewers from the research team. We extracted data 
pertaining to study identification, study characteristics, intervention, implementation strategies, 
outcome measures and results. In a final step, identified strategies were mapped to the nine 
ERIC taxonomy categories. (42) 
 
 

Results 

A total of 3141 records were screened, 47 full text articles were evaluated for inclusion, and 
16 studies were included. A total of eight studies were conducted in the United States of 
America (43–50), two in the United Kingdom (51,52), and one in each of the following 
countries: Australia (53), Canada (54), France (55), Germany (56), the Netherlands (57) and 
Switzerland (58). Two studies used an experimental research design, five studies were quasi-
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experimental and nine non-experimental. The sample size varied from 27 to 404 LTC facilities, 
seven studies included over a 100 facilitates. The interventions focused on supporting care 
quality improvement (47,55,57), reducing inappropriate use of antipsychotics (52,54,50),  
antibiotics (49) or promoting rational drug use (58), prevention, control and management of 
infections (43,46,48), implementing person-centred care practices (44,51), fall and fracture 
prevention (56), reducing hospital admissions and emergency department transfers (53) and 
management of distress behaviour in dementia (45) 
 
The identified implementation strategies covered eight ERIC taxonomy categories: develop 
stakeholder interrelationships, train and educate stakeholders, provide interactive assistance, 
engage consumers, evaluative and iterative strategies, adapt and tailor to context, change 
infrastructure, and financial strategies. We did not find any strategies from the category about 
supporting clinicians. In most studies, implementation strategies were not explicitly labeled as 
such, and were included in the description of the intervention or program. The detail of 
reporting varied between studies. Some strategies were only briefly mentioned, which 
impeded their accurate recognition and categorization. 
 

Develop stakeholder interrelationships 

Strategies aiming at developing interrelationships were mentioned in all but two studies. Most 
often reported was designating champions, called also change agents, site-leads or local 
coordinators. (45,50–52,54,56,58) These individuals were leading or supporting delivery and 
dissemination of the intervention. Their role was also engaging, supporting and empowering 
other healthcare team members, for example providing trainings, involving physicians, 
coordinating information flow, and administrative support. Another form of developing 
interrelationships was organizing meetings to support collaboration between stakeholders, 
e.g., of facility teams and other providers involved in the intervention (e.g., hospital 
physicians), or of different facility teams to learn from each other by sharing successes and 
barriers in the implementation or between members of an interdisciplinary team within a facility 
to discuss the interventions. (45,46,48,53–55,58) Studies also report building leadership 
structures for the projects and using advisory boards to guide the implementation. One study 
reported recruiting senior leadership at the national, regional, and local levels. (43)  In one 
study, lead organizations e.g., state-based and professional associations were identified and 
involved in the recruitment, implementation and dissemination process. (46) In other work, 
organizations’ various boards (executive, supervisory, and the employees’ and clients’ 
advisory board) were engaged in co-designing action plans. (57)  Three studies mentioned 
obtaining formal commitments from the facilities to participate in the study and implement the 
interventions. (47,56,57)  
 

Train and educate stakeholders 

All studies included mention some type of training, education, coaching, consultation or 
supervision being provided to the facility staff or persons responsible for implementing the 
interventions. Six studies mention using train-the-trainer strategies to train designated persons 
to train others. (46,50–54) The training of the trainers, champions, or change agents was 
provided over 1 to 10 days, often in form of a workshop, sometimes followed by coaching, 
supervision or a consultation period (providing interactive assistance). Both on-site and virtual 
delivery forms of staff training were reported, e.g., face-to-face workshops, in-service training, 
webinars or calls. A frequently used strategy involved developing and distributing educational 
materials. These included, for example, an intervention manual, implementation guide or 
checklist, video on the intervention, protocols, leaflets, pocket information, reminder cards and 
posters. One study reported conducting outreach visits to the participating facilities to 
introduce the project, provide information and meet with the staff. (51) In another study, 
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monthly webinars served for creating a learning collaborative to support sustainment of an 
intervention. (45) 
 

Provide interactive assistance 

Several studies report providing local or centralized technical assistance, consultation or 
facilitation. Consultation, mentoring or external facilitation were provided by an external 
research or expert nurse, or a national consultant. (45,47,50) The external expert met with the 
team in person or provided telephone support. 
 

Engage consumers 

Four studies described strategies aimed at engaging residents, families, or the public. Three 
of them mention providing information materials for residents and families, e.g., brochures in 
lay language. (48,49,56) Two studies mentioned using marketing strategies to spread the 
message, gain public recognition and media coverage. (43,56) 

 

Evaluative and iterative strategies 

Around half of the studies reported using at least one strategy out of the evaluative and 
iterative strategies. Two studies report assessing for readiness and identifying barriers and 
facilitators at the stage of facility recruitment. (45,54) The participating facilities or wards were 
selected based on the organizational capacity to implement the intervention. Two studies 
report choosing participating facilities by the level of need. (45,47) Several studies mention 
reviewing clinical or implementation data, (e.g., benchmark reports) to assess the needs or 
evaluate the implementation. One study reported developing a special website to facilitate 
data collection. (43) Some studies mentioned providing regular reports on the data to the 
facilities (audit and feedback) (47,49,55,56), or regularly examining outcome and 
implementation data at the level of project coordinators and leadership (45,46,58). Two studies 
mentioned conducting cyclical tests of change and revising intervention plans or materials 
based on feedback from the facilities. (45,48)  
 

Adapt and tailor to context 

A few studies reported efforts to integrate the intervention into a usual care process, tailoring 
or adapting interventions, implementation strategies or their modes of delivery to the local 
situation and needs (45,47,49,57). 
 

Change infrastructure 

Changing infrastructure can be a strategy on a system or organizational level. In a Swiss study 
reporting implementation of a new pharmaceutical service, the change was facilitated through 
a cantonal law modification. (58) In another study, clinical equipment was assembled and 
made accessible to the staff to improve compliance with the intended procedures. (43) 
 

Financial strategies 

Financial strategies were rarely reported. One study reported using financial rewards for 
implementing a set of practices within a pay-for-performance program. (44) In another study 
funded by a provincial government, the authors mention that funding to support staff training, 
implementation and data collection was provided to the facilities based on their size. (54) 
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Conclusion 

A moderate number of studies was identified. The studies were conducted in high-income 
countries, mostly in North America and western Europe. The studies used various research 
designs and the implemented interventions focused most often on optimizing medication use, 
preventing infections and overall quality of care. The interventions were implemented in 27 to 
404 facilities. Implementation strategies used in the included studies were mostly not explicitly 
labelled as such by the authors and often not sufficiently described. Most studies used several 
implementation strategies. The strategies concentrated mainly on developing 
interrelationships between stakeholders (i.e., facility staff and other partners in the 
implementation process), as well as providing them with education, training and interactive 
assistance. Specially designated and trained champions often played a key role in leading and 
supporting the implementation in the facilities. Evaluative and iterative strategies, such as 
audit and feedback, readiness or needs assessment were also reported. The identified 
implementation strategies targeted mostly organizations and individuals. Strategies at a 
system level (policy, funding), and consumer engagement strategies were reported less often. 
 

Overall conclusion 

Improving data quality is a complex intervention that depends on the design and structure of 
electronic health records, contextual elements that support good data practices, and intra 
personal factors. Current interventions have focused mainly on the structure of documentation 
(electronic health records) and reminder-based strategies to improve the completeness of 
reporting. Other aspects of data quality remain largely unstudied. There is no evidence-base 
that informs how to improve accuracy and reliability of data for quality indicators. Overall, a 
program theory is missing to inform the design of a data quality improvement program. Such 
a program is needed to support public reporting using valid data. Risk adjustment is crucial to 
allow for a fair comparison and ranking when regional or national indicator performance is 
publicly reported, especially when including benchmarks.  Scale-up can be supported by 
multiple strategies. The main strategies of successful programs were setting up collaborations 
with stakeholders and implementation partners, organising training and distributing 
educational materials, the use of implementation facilitators/champions, and the use of 
audit/evaluation strategies (with feedback).  
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Recommendations 

The following recommendations can be made: 
 
Table 3: Recommendations 

Recommendation Rationale Link with NIP-Q-UPGRADE 

1. We recommend that a theory-driven, context-related 

data quality improvement program should be developed. 

Current evidence does not inform the optimal 

design of a program. A program theory for 

improving data quality in Swiss LTC facilities 

needs to be developed as such information and 

evidence is absent. 

Sub-aim 1.7 will develop a program 

theory for improving data quality and 

will further operationalise this 

program for implementation. 

1.a The data improvement program should specifically 

design interventions to improve accuracy and reliability 

of data.  

Current interventions only provide information 

for the data outcome completeness. There is 

currently no evidence-base for interventions to 

improve accuracy and reliability 

 

1.b The data improvement program should seek to 

create definitions and instructions for data collection and 

registration to be integrated in the Swiss LTC system. 

Evidence on determinants points towards the 

influence of differences in regional policies and 

support structures (e.g. training programs on 

QIs) on data quality. Structural differences 

between regions had the largest influence on 

data quality. 

Sub-aim 1.6 will contribute to 

uniform measurement definitions for 

the quality indicators. 

Sub-aim 1.7 will develop materials to 

support data collection and 

registration. This will support 

creating a common standard for all 

Swiss facilities. 
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Recommendation Rationale Link with NIP-Q-UPGRADE 

1.c The data improvement program should also include 

strategies to include appropriate risk adjustment. 

Evidence demonstrates that risk adjustment 

should be included when comparing and ranking 

LTC facilities. To allow for appropriate 

adjustment, the data quality of those variables 

should be excellent.  

Sub-aim 1.7 will include risk 

adjustment variables in its design.  

1.d. The data improvement program should use the 

strengths of the electronic health records to support good 

quality data. 

The use of electronic health records is 

associated with better data quality.  

Sub-aim 1.5 will discuss 

improvements in current data 

systems.  

2. We recommend that future evaluation studies 

measure the data accuracy and reliability.  

Current evidence is limited to the completeness 

of data. Evidence is very sparse for the data 

accuracy and reliability. 

Sub-aim 1.9 will measure 

improvement in data quality, 

including reliability of data collection.  

3. We recommend that public reporting should be based 

on risk adjusted quality indicators. Before implementing 

risk adjustment, their appropriateness should be tested. 

Evidence demonstrates that comparisons 

without risk adjustment are not fair and can be 

misleading.  

Not applicable. Risk adjustment is 

already included in the Swiss LTC 

system 

4.a. We recommend that future quality improvement and 

implementation programs use targeted implementation 

strategies, and that strategies at different levels 

(individual, organization, system) and implementation 

phases (pre-implementation, implementation, 

sustainment) are considered. 

Current evidence shows that successful large-

scale implementation projects in residential LTC 

use several implementation strategies at 

different levels and implementation stages. 

In sub-aims 1.7, 2.4 and 3.4 

interventions and corresponding 

implementation strategies will be 

developed. 
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Recommendation Rationale Link with NIP-Q-UPGRADE 

4.b. Future programs should foster interrelationships 

between stakeholders through facilitating regular 

structured communication between them regarding 

program implementation. 

Successful scale-up or large-scale 

implementation projects in residential LTC used 

organizing meetings or conference calls to 

support collaboration between stakeholders. 

The insights from the literature will 

guide the development of 

implementation strategies in the 

programme. The fostering of 

interrelationships is already 

integrated via working with different 

stakeholders and both with the 

advisory group and regional / 

national sounding boards. 

4.c. Future quality improvement programs should 

identify, recruit and train individuals who will lead, 

coordinate and support the implementation in LTC 

facilities and act as a link to other implementation 

partners. 

Successful scale-up or large-scale 

implementation projects in residential LTC often 

reported designating champions, change agents 

or site-leads. 

This recommendation will be taken 

up in the development of the 

measures for scale-up in WP1 and 

WP2. 

4.d. We recommend that regular reviews of national 

quality indicator data are used as an evaluative strategy 

and that implementation data is also collected for 

monitoring implementation of future quality improvement 

projects. 

Several successful scale-up or large-scale 

implementation projects in residential LTC 

reported using clinical outcomes and 

implementation data to identify needs, monitor 

and evaluate interventions and implementation 

process. 

See 4.c 
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Recommendation Rationale Link with NIP-Q-UPGRADE 

4.e. We recommend using strategies that will allow 

graduate shifting of facilitating, coordinating and 

monitoring the implementation and scale-up effort from 

the research team to other implementation partners 

(institutionalization), e.g., through recruiting key 

organizational partners, building a multilevel leadership 

structure, designating champions, training future 

trainers, developing openly accessible training materials. 

Current evidence indicates that education, 

training and providing interactive assistance is 

often needed in a large-scale implementation, 

which requires capacity building and ensuring 

sufficient resources. 

See 4.c 

The Federal Commission of Quality 

already assigned the main 

responsibility for the NIP to 

ARTISET Branchenverband 

CURAVIVA and senesuisse. 

Therewith the implementation 

partners are already in the lead of 

the program and will see to the 

sustainability of the program. 

4.f. We recommend that interventions and 

implementation strategies in the future quality 

improvement programs are tailored and adapted to local 

needs.  

Promoting adaptability and tailoring to the local 

context and needs is in line with principles of 

implementation science and can influence 

acceptability of the developed measures. 

See 4.c 

4.g. We recommend that future quality improvement 

programs in residential LTC use consumer engagement 

strategies for dissemination. 

Though not extensively reported in the reviewed 

evidence, consumer engagement strategies 

may contribute to adoption of the interventions. 

See 4.c 

4.h. Future studies should clearly indicate and describe 

their implementation strategies with regard to involved 

actors, actions, context, targets, time and rationale. 

Insufficient reporting of implementation 

strategies in current research studies limits the 

usefulness of the available evidence. 

Scientific publications of NIP-Q-

UPGRADE will apply state-of-the-art 

reporting of implementation 

strategies. 
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Appendix 1: search string review 1 

PubMed Embase 

1. "nursing homes"[MeSH Terms] 1. 'nursing home'/exp 

2. "nursing homes"[Title/Abstract] 2. 'home for the aged'/exp 

3. "nursing home"[Title/Abstract] 3. 'care home'/exp 

4. "homes for the aged"[MeSH Terms] 4. ‘nursing homes’:ab,ti 

5. "homes for the aged"[Title/Abstract] 5. ‘nursing home’:ab,ti 

6. "home for the aged"[Title/Abstract] 6. ‘homes for the aged’:ab,ti   

7. "care homes"[Title/Abstract] 7. ‘home for the aged’:ab,ti   

8. "care home"[Title/Abstract] 8. ‘care homes’:ab,ti 

9. "long term care"[MeSH Terms] 9. ‘care home’:ab,ti 

10. "long term care"[Title/Abstract] 10. ‘residential care’:ab,ti 

11. "residential care"[Title/Abstract] 11. ‘residential care’/exp 

12. "residential aged care"[Title/Abstract] 12. ‘residential aged care’:ab,ti 

13. "nursing facility"[Title/Abstract] 13. ‘nursing facilities’:ab,ti 

14. "nursing facilities"[Title/Abstract] 14. ‘nursing facility’:ab,ti 

15. "aged care facility"[Title/Abstract] 15. ‘aged care facility’:ab,ti 

16. "aged care facilities"[Title/Abstract] 16. ‘aged care facilities’:ti,ab 

17. "institutional elderly care"[Title/Abstract] 17. ‘institutional elderly care’:ab,ti 

18. "residential facility"[Title/Abstract] 18. residential facility’:ab,ti 

19. "residential facilities"[Title/Abstract] 19. ‘residential facilities’:ab,ti 

20. “factor*”[Title/Abstract] 20. ‘factor*’:ab,ti 

21. “determinant*”[Title/Abstract] 21. ‘determinant*’:ab,ti 

22. “barrier*”[Title/Abstract] 22. ‘barrier*’:ab,ti 

23. “facilitator*”[Title/Abstract] 23. ‘facilitator*’:ab,ti 

24. “hindering”[Title/Abstract] 24. ‘hindering’:ab,ti 

25. “enhancing”[Title/Abstract] 25. ‘enhancing’:ab,ti 

26. “improving”[Title/Abstract] 26. ‘improving’:ab,ti 

27. “improvement*”[Title/Abstract] 27. ‘improvement*’:ab,ti 

28. “promoting”[Title/Abstract] 28. ‘promoting’:ab,ti 

29. “supporting”[Title/Abstract] 29. ‘supporting’:ab,ti 

30. “context” [Title/Abstract] 30. ‘context’:ab,ti 

31. “contextual”[Title/Abstract] 31. ‘contextual’:ab,ti 

32. “precipitating” [Title/Abstract] 32. ‘precipitating’:ab,ti 
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33. “experience*”[Title/Abstract] 33. ‘experience*’:ab,ti 

34. “influence”[Title/Abstract] 34. ‘influence’:ab,ti 

35. “influencing”[Title/Abstract] 35. ‘influencing’:ab,ti 

36. “associated”[Title/Abstract] 36. ‘associated’:ab,ti 

37. “association*”[Title/Abstract] 37. ‘association*’:ab,ti 

38. “correlation*”[Title/Abstract] 38. ‘correlation*’:ab,ti 

39. “correlated”[Title/Abstract] 39. ‘correlated’:ab,ti 

40. “covariate*”[Title/Abstract] 40. ‘covariate*’:ab,ti 

41. “predictor*”[Title/Abstract] 41. ‘predictor*’:ab,ti 

42. ("Data accuracy"[MeSH Terms] 42. 'data accuracy'/exp 

43. "data accuracy"[Title/Abstract] 43. ‘data accuracy’:ab,ti 

44. "data accuracies"[Title/Abstract] 44. ‘data accuracies’:ab,ti 

45. "measurement error"[Title/Abstract] 45. ‘measurement error’:ab,ti 

46. "observer variation"[MeSH Terms] 46. 'measurement error'/exp 

47. "interobserver variation*"[Title/Abstract] 47. 'observer variation'/exp 

48. "intraobserver variation*"[Title/Abstract] 48. ‘interobserver variation*’:ab,ti 

49. "inter-observer variation*"[Title/Abstract] 49. ‘intraobserver variation*’:ab,ti 

50. "intra-observer variation*"[Title/Abstract] 50. ‘inter-observer variation*’:ab,ti 

51. "observer variation"[ Title/Abstract] 51. ‘intra-observer variation*’:ab,ti 

52. "interobserver variability" [Title/Abstract] 52. 'information processing'/exp 

53. "intraobserver variability"[Title/Abstract] 53. 'observer variation':ab,ti 

54. "inter-observer variability"[Title/Abstract] 54. ‘interobserver variability’:ab,ti 

55. "intra-observer variability"[Title/Abstract] 55. ‘intraobserver variability’:ab,ti 

56. "observer bias"[Title/Abstract] 56. ‘inter-observer variability’:ab,ti 

57. "data quality"[Title/Abstract] 57. ‘intra-observer variability’:ab,ti 

58. "data qualities"[Title/Abstract] 58. ‘observer bias’:ab,ti 

59. "data collection"[MeSH Terms] 59. 'observer bias'/exp 

60. "data collection"[Title/Abstract] 60. ‘data quality’:ab,ti 

61. "data management"[MeSH Terms] 61. 'data quality'/exp 

62. “data management”[Title/Abstract] 62. ‘data qualities’:ab,ti 

63. “data administration”[Title/Abstract] 63. ‘data collection’:ab,ti 

64. "reliability"[Title/Abstract] 64. ‘data management’:ab,ti 

65. "kappa"[Title/Abstract] 65. ‘data administration’:ab,ti 

66. "timeliness"[Title/Abstract] 66. ‘reliability’:ab,ti 
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67. "completeness"[Title/Abstract]   67. 'reliability'/exp 

68. "missing data"[Title/Abstract] 68. ‘kappa’:ab,ti 

69. "missingness"[Title/Abstract]) 69. ‘timeliness’:ab,ti 

70. "Quality Indicators, Health Care"[MeSH 

Terms] 

70. 'timeliness (data)'/exp 

71. "quality indicator*"[Title/Abstract] 71. ‘completeness’:ab,ti 

72. "health quality"[Title/Abstract] 72. 'completeness'/exp 

73. "care quality"[Title/Abstract] 73. ‘missing data’:ab,ti 

74. "healthcare quality"[Title/Abstract] 74. 'missing data'/exp 

75. "quality of healthcare"[Title/Abstract] 75. ‘missingness’:ab,ti 

76. "quality of health care"[Title/Abstract] 76. 'health care quality'/exp 

77. "indicator*"[Title/Abstract]) 77. ‘quality indicator*’:ab,ti 

78. 1 – 19, OR 78. 'quality indicators'/exp 

79. 20 – 41, OR 79. ‘health quality’:ab,ti 

80. 42 – 69, OR 80. ‘care quality’:ab,ti 

81. 70 – 77, OR 81. ‘healthcare quality’:ab,ti 

82. 78 – 81, AND 82. ‘quality of healthcare’:ab,ti 

 83. ‘quality of health care’:ab,ti 

 84. ‘indicator*’:ab,ti 

 85. 1 – 19, OR 

 86. 20 – 41, OR 

 87. 42 – 75, OR 

 88. 76 – 84, OR 

 89. 85 – 88, AND 
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Appendix 2: search string review 2 

PubMed Embase 

1. "nursing homes"[MeSH Terms] 1. 'nursing home'/exp 

2. "nursing homes"[Title/Abstract] 2. 'home for the aged'/exp 

3. "nursing home"[Title/Abstract] 3. 'care home'/exp 

4. "homes for the aged"[MeSH Terms] 4. ‘nursing homes’:ab,ti 

5. "homes for the aged"[Title/Abstract] 5. ‘nursing home’:ab,ti 

6. "home for the aged"[Title/Abstract] 6. ‘homes for the aged’:ab,ti   

7. "care homes"[Title/Abstract] 7. ‘home for the aged’:ab,ti   

8. "care home"[Title/Abstract] 8. ‘care homes’:ab,ti 

9. "long term care"[MeSH Terms] 9. ‘care home’:ab,ti 

10. "long term care"[Title/Abstract] 10. ‘residential care’:ab,ti 

11. "residential care"[Title/Abstract] 11. ‘residential care’/exp 

12. "residential aged care"[Title/Abstract] 12. ‘residential aged care’:ab,ti 

13. "nursing facility"[Title/Abstract] 13. ‘nursing facilities’:ab,ti 

14. "nursing facilities"[Title/Abstract] 14. ‘nursing facility’:ab,ti 

15. "aged care facility"[Title/Abstract] 15. ‘aged care facility’:ab,ti 

16. "aged care facilities"[Title/Abstract] 16. ‘aged care facilities’:ti,ab 

17. "institutional elderly care"[Title/Abstract] 17. ‘institutional elderly care’:ab,ti 

18. "residential facility"[Title/Abstract] 18. residential facility’:ab,ti 

19. "residential facilities"[Title/Abstract] 19. ‘residential facilities’:ab,ti 

20. "Quality improvement"[MeSH Terms] 20. 'quality improvement study'/exp 

21. "quality improvement*"[Title/Abstract] 21. 'clinical trial (topic)'/exp 

22. "Experiment*"[Title/Abstract] 22. 'controlled clinical trial (topic)'/exp 

23. "pdca"[Title/Abstract] 23. ‘quality improvement*’:ab,ti 

24. "intervention*"[Title/Abstract] 24. ‘experiment*’:ab,ti 

25. "measure*"[Title/Abstract] 25. 'experiment'/exp 

26. "trial"[Title/Abstract] 26. ‘pdca’:ab,ti 

27. "Clinical Trials as Topic"[MeSH Terms] 27. ‘intervention*’:ab,ti 

28. "Non-Randomized Controlled Trials as 

Topic"[MeSH Terms] 

28. 'intervention'/exp 

29. "Randomized Controlled Trials as 

Topic"[MeSH Terms] 

29. ‘measure’:ab,ti 

30. "randomised"[Title/Abstract] 30. ‘trial*’:ab,ti 
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31. "randomized"[Title/Abstract] 31. 'trial'/exp 

32. "quasi-experiment*"[Title/Abstract] 32. 'randomized controlled trial'/exp 

33. "quasiexperiment*"[Title/Abstract] 33. ‘randomised’:ab,ti 

34. "time series"[Title/Abstract] 34. ‘randomized’:ab,ti 

35. "effect*"[Title/Abstract] 35. ‘quasi-experiment*’:ab,ti 

36. "impact"[Title/Abstract]) 36. ‘quasiexperiment*’:ab,ti 

37. ("Data accuracy"[MeSH Terms] 37. ‘time series’:ab,ti 

38. "data accuracy"[Title/Abstract] 38. ‘effect*’:ab,ti 

39. "data accuracies"[Title/Abstract] 39. ‘impact’:ab,ti 

40. "measurement error"[Title/Abstract] 40. 'data accuracy'/exp 

41. "observer variation"[MeSH Terms] 41. ‘data accuracy’:ab,ti 

42. "interobserver variation*"[Title/Abstract] 42. ‘data accuracies’:ab,ti 

43. "intraobserver variation*"[Title/Abstract] 43. ‘measurement error’:ab,ti 

44. "inter-observer variation*"[Title/Abstract] 44. 'measurement error'/exp 

45. "intra-observer variation*"[Title/Abstract] 45. 'observer variation'/exp 

46. "observer variation"[ Title/Abstract] 46. ‘interobserver variation*’:ab,ti 

47. "interobserver variability" [Title/Abstract] 47. ‘intraobserver variation*’:ab,ti 

48. "intraobserver variability"[Title/Abstract] 48. ‘inter-observer variation*’:ab,ti 

49. "inter-observer variability"[Title/Abstract] 49. ‘intra-observer variation*’:ab,ti 

50. "intra-observer variability"[Title/Abstract] 50. 'information processing'/exp 

51. "observer bias"[Title/Abstract] 51. 'observer variation':ab,ti 

52. "data quality"[Title/Abstract] 52. ‘interobserver variability’:ab,ti 

53. "data qualities"[Title/Abstract] 53. ‘intraobserver variability’:ab,ti 

54. "data collection"[MeSH Terms] 54. ‘inter-observer variability’:ab,ti 

55. "data collection"[Title/Abstract] 55. ‘intra-observer variability’:ab,ti 

56. "data management"[MeSH Terms] 56. ‘observer bias’:ab,ti 

57. “data management”[Title/Abstract] 57. 'observer bias'/exp 

58. “data administration”[Title/Abstract] 58. ‘data quality’:ab,ti 

59. "reliability"[Title/Abstract] 59. 'data quality'/exp 

60. "kappa"[Title/Abstract] 60. ‘data qualities’:ab,ti 

61. "timeliness"[Title/Abstract] 61. ‘data collection’:ab,ti 

62. "completeness"[Title/Abstract]   62. ‘data management’:ab,ti 

63. "missing data"[Title/Abstract] 63. ‘data administration’:ab,ti 

64. "missingness"[Title/Abstract]) 64. ‘reliability’:ab,ti 
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65. "Quality Indicators, Health Care"[MeSH 

Terms] 

65. 'reliability'/exp 

66. "quality indicator*"[Title/Abstract] 66. ‘kappa’:ab,ti 

67. "health quality"[Title/Abstract] 67. ‘timeliness’:ab,ti 

68. "care quality"[Title/Abstract] 68. 'timeliness (data)'/exp 

69. "healthcare quality"[Title/Abstract] 69. ‘completeness’:ab,ti 

70. "quality of healthcare"[Title/Abstract] 70. 'completeness'/exp 

71. "quality of health care"[Title/Abstract] 71. ‘missing data’:ab,ti 

72. "indicator*"[Title/Abstract]) 72. 'missing data'/exp 

73. 1 – 19, OR 73. ‘missingness’:ab,ti 

74. 20 – 36, OR 74. 'health care quality'/exp 

75. 37 – 64, OR 75. ‘quality indicator*’:ab,ti 

76. 65 – 72, OR 76. 'quality indicators'/exp 

77. 73 – 76, AND 77. ‘health quality’:ab,ti 

 78. ‘care quality’:ab,ti 

 79. ‘healthcare quality’:ab,ti 

 80. ‘quality of healthcare’:ab,ti 

 81. ‘quality of health care’:ab,ti 

 82. ‘indicator*’:ab,ti 

 83. 1 – 19, OR 

 84. 20 – 39, OR 

 85. 40 – 73, OR 

 86. 74 – 82, OR 

 87. 83 – 86, AND 
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Appendix 3: search string review 3 

PubMed Embase 

1. "Nursing Homes"[Mesh] 1. "Nursing Homes" 

2. "Residential Facilities"[Mesh:NoExp] 2. "Residential Facilities" 

3. "Assisted Living Facilities"[Mesh] 3. "Assisted Living Facilities" 

4. "Homes for the Aged"[Mesh] 4. "Homes for the Aged" 

5. "Long-Term Care"[Mesh] 5. "Long-Term Care" 

6. “Nursing Home*”[Title/Abstract] 6. "Nursing Home" 

7. “Care Home*”[Title/Abstract] 7. "Care Home" 

8. “Residential Care Facilit*”[Title/Abstract] 8. "care homes" 

9. “Residential Facilit*”[Title/Abstract] 9. "Residential Care Facility" 

10. “Long-term Residential 

Care”[Title/Abstract] 

10. "residential care facilities" 

11. “long term residential 

care”[Title/Abstract] 

11. "Residential Facility" 

12. “long-term care”[Title/Abstract] 12. "Residential Facilities" 

13. “long term care”[Title/Abstract] 13. "Long-term Residential Care" 

14. “home* for the aged”[Title/Abstract] 14. "long term residential care" 

15. "Risk Adjustment/classification"[Mesh] 15. "long-term care" 

16. "Risk Adjustment/standards"[Mesh] 16. "long term care" 

17. "Risk Adjustment/statistics and numerical 

data"[Mesh] 

17. "home for the aged" 

18. “risk adjustment*”[Title/Abstract] 18. "homes for the aged" 

19. “risk classification*”[Title/Abstract] 19 "Risk Adjustment" 

20. “prognostic model”[Title/Abstract] 20. "risk classification" 

21. “prediction model”[Title/Abstract] 21. "risk standards" 

22. “nomogram”[Mesh] 22. "Risk Adjustments" 

23. "Quality Indicators, Health Care"[MeSH 

Terms] 

23. “statistics” 

24. "quality indicator*"[Title/Abstract] 24. "numerical data" 

25. "health quality"[Title/Abstract] 25. "prognostic model" 

26. "care quality"[Title/Abstract] 26. "prediction model" 

27. "healthcare quality"[Title/Abstract] 27. “nomogram” 
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28. "quality of healthcare"[Title/Abstract] 28. "Quality Indicators" 

29. "quality of health care"[Title/Abstract] 29. "health quality" 

30. "indicator*"[Title/Abstract] 30. "care quality" 

31. 1 – 14, OR 31. "healthcare quality" 

32. 15 – 22, OR 32. "quality of healthcare" 

33. 23 – 30, OR 33. "quality of health care" 

34. 31 – 33, AND 34. “indicator” 

 35. “indicators” 

 36. 1 – 18, OR 

 37. 19 – 27, OR 

 38. 28 – 35, OR 

 39. 36 – 38, AND 
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Appendix 4: search string review 4 

 

MEDLINE via Pubmed 

(scale up[tiab] OR scaled up[tiab] OR scaling up[tiab] OR upscaling[tiab] OR up-scaling[tiab] 

OR scalability[tiab] OR scalable[tiab] OR roll out[tiab] OR rolled out[tiab] OR large-scale*[tiab] 

OR wide-scale*[tiab] OR city-wide[tiab] OR province-wide [tiab] OR state-wide[tiab] OR 

region-wide[tiab] OR nation-wide[tiab] OR country-wide[tiab] OR largescale*[tiab] OR 

widescale*[tiab] OR citywide[tiab] OR provincewide [tiab] OR statewide[tiab] OR 

regionwide[tiab] OR nationwide[tiab] OR countrywide[tiab]) 

AND 

(Implementation science [MeSH] OR implementation*[tiab] OR intervention*[tiab] OR 

innovation*[tiab] OR technolog*[tiab] OR practice*[tiab] OR program*[tiab] OR initiative* [tiab] 

OR service*[tiab] OR strateg*[tiab] OR change[tiab]) 

AND 

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

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

aged[tiab] OR nursing facilit*[tiab] OR care home*[tiab] OR residential care[tiab] OR 

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

 

CINAHL via Ebsco 

((TI scale up OR AB scale up) OR (TI scaled up OR AB scaled up) OR (TI scaling up OR AB 

scaling up) OR (TI upscaling OR AB upscaling) OR (TI scalability OR AB scalability) OR (TI 

scalable OR AB scalable) OR (TI roll out OR AB roll out) OR (TI rolled out OR AB rolled out) 

OR (TI large-scale* OR AB large-scale*) OR (TI wide-scale* OR AB wide-scale*) OR (TI wide-

scale* OR AB wide-scale*) OR (TI city-wide OR AB city-wide)  OR (TI province-wide OR AB 

province-wide) OR (TI state-wide OR AB state-wide) OR (TI region-wide OR AB region-wide) 

OR (TI nation-wide OR AB nation-wide) OR (TI countrywide OR AB countrywide) OR (TI 

largescale* OR AB largescale*) OR (TI widescale* OR AB widescale*) OR (TI citywide OR AB 

citywide) OR (TI provincewide OR AB provincewide) OR (TI statewide OR AB statewide) OR 

(TI regionwide OR AB regionwide) OR (TI nationwide OR AB nationwide) OR (TI countrywide 

OR AB countrywide)) 

AND 

((MH "Implementation Science") OR (TI implementation* OR AB implementation*) OR (TI 

intervention* OR AB intervention*) OR (TI innovation* OR AB innovation*) OR (TI technolog* 

OR AB technolog*) OR (TI practice* OR AB practice*) OR (TI program* OR AB program*) OR 
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(TI initiative* OR AB initiative*) OR (TI service* OR AB service*) OR (TI strateg* OR AB 

strateg*) OR (TI change OR AB change)))  

AND  

((MH "nursing homes+") OR (MH "Long Term Care") OR (MH "homes for the aged") OR (TI 

nursing home* OR AB nursing home*) OR (TI long term care OR AB long term care) OR (TI 

home for the aged OR AB home for the aged) OR (TI homes for the aged OR AB homes for 

the aged) OR (TI nursing facilit* OR AB nursing facilit*) OR (TI care home* OR AB care home*) 

OR (TI residential care OR AB residential care) OR (TI residential aged care OR AB residential 

aged care) OR (TI aged care facilit* OR AB aged care facilit*)) 

 
EMBASE via Elsevier 

('scale up':ti,ab OR 'scaled up':ti,ab OR 'scaling up':ti,ab OR upscaling:ti,ab OR up-

scaling:ti,ab OR scalability:ti,ab OR scalable:ti,ab OR 'roll out':ti,ab OR 'rolled out':ti,ab OR 

large-scale*:ti,ab OR wide-scale*:ti,ab OR city-wide:ti,ab OR province-wide:ti,ab OR state-

wide:ti,ab OR region-wide:ti,ab OR nation-wide:ti,ab OR country-wide:ti,ab OR 

largescale*:ti,ab OR widescale*:ti,ab OR citywide:ti,ab OR provincewide:ti,ab OR 

statewide:ti,ab OR regionwide:ti,ab OR nationwide:ti,ab OR countrywide:ti,ab) 

AND 

('Implementation science'/exp OR implementation*:ti,ab OR intervention*:ti,ab OR 

innovation*:ti,ab OR technolog*:ti,ab OR practice*:ti,ab OR program*:ti,ab OR initiative*:ti,ab 

OR service*:ti,ab OR strateg*:ti,ab OR change:ti,ab) 

AND 

('nursing homes'/exp OR 'long term care'/de OR 'homes for the aged'/exp OR 'nursing 

home*':ti,ab OR 'long-term care':ti,ab OR 'home for the aged':ti,ab OR 'homes for the 

aged':ti,ab OR 'nursing facilit*':ti,ab OR 'care home*':ti,ab OR 'residential care':ti,ab OR 

'residential aged care':ti,ab OR 'aged care facilit*':ti,ab) 

 


