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Abstract 

Background: An increasing number of countries are using or planning to use quality indicators (QIs) in residential 
long-term care. Knowledge regarding the current state of evidence on usage and methodological soundness of 
publicly reported clinical indicators of quality in nursing homes is needed. The study aimed to answer the questions: 
1) Which health-related QIs for residents in long-term care 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 last updated on August 31st, 2022. Grey literature was also searched. We used the Appraisal of Indicators 
through Research and Evaluation (AIRE) instrument for the methodological quality assessment of the identified QIs.

Results: Of 23′344 identified records, 22 articles and one report describing 21 studies met the inclusion criteria. Addi-
tionally, we found 17 websites publishing information on QIs. We identified eight countries publicly reporting a total 
of 99 health-related QIs covering 31 themes. Each country used between six and 31 QIs. The most frequently reported 
indicators were pressure ulcers, falls, physical restraints, and weight loss. For most QI sets, we found basic information 
regarding e.g., purpose, definition of the indicators, risk-adjustment, and stakeholders’ involvement in QIs’ selection. 
Little up to date information was found regarding validity, reliability and discriminative power of the QIs. Only the 
Australian indicator set reached high methodological quality, defined as scores of 50% or higher in all four AIRE instru-
ment domains.

Conclusions: Little information is available to the public and researchers for the evaluation of a large number of pub-
licly reported QIs in the residential long-term care sector. Better reporting is needed on the methodological quality of 
QIs in this setting, whether they are meant for internal quality improvement or provider comparison.
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Background
Due to demographic changes, residential long-term 
care (RLTC) institutions 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 RLTC 
workers per 100 people aged 65 and over has stagnated 
or decreased in many countries, raising concerns about 
capacity to meet the care needs in the coming years [3]. 
These challenges make monitoring and assessing of qual-
ity in RLTC crucial, where we understand RLTC as any 
type of setting where older adults reside and receive 24 h 
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formal long-term care services, i.e., by paid care staff, and 
there is an expectation of a long stay [4].

Considerable public and private spending on health 
care results in an increased demand for transparency 
and accountability for the quality of care provided [2, 
5]. Accordingly, quality indicators (QIs) are increasingly 
used internationally to measure, report and track qual-
ity of care over time. In the US, for example, the basis 
for the nation-wide measurement was laid with the 1987 
Omnibus Budget Reconciliation Act (OBRA) – reacting 
to reports of quality problems in RLTC –, which man-
dated a comprehensive assessment with a Minimum 
Data Set (MDS). Based on the MDS, an array of QIs were 
developed, tested and implemented to initiate quality 
improvement in the context of the Nursing Home Case 
Mix and Quality Demonstration Project of the Centers 
of Medicare & Medicaid Services (CMS) starting in 1996 
and linking funding schemes to QI measurement [6, 7]. 
QIs can be used to identify potential quality problems 
or to guide quality improvement initiatives [8, 9]. Their 
public reporting allows benchmarking between health 
care institutions or against established thresholds. There-
fore, QIs can be a valuable source of information for 
health care providers, residents, insurers, governments 
and researchers. Although QIs are not absolute meas-
ures of quality, they can reflect aspects of it by describing 
desired or undesired structures, processes and outcomes 
[9]. QIs need to meet minimum methodological stand-
ards to be usable and useful. They need to be carefully 
developed to ensure that they accurately and consist-
ently measure what they are supposed to measure. In 
order to be accepted as valid measures [10], QIs should 
cover relevant subjects and be feasible for use in prac-
tice. If intended for provider comparison, it is important 
that they show sufficient discriminative power and that 
risk-adjustment is applied to account for between-pro-
vider differences, e.g., in residents’ case-mix [11]. Finally, 
QIs need to be comprehensible to the public, so that the 
information can be correctly interpreted. Considering 
its importance, the information regarding the methodo-
logical quality of QIs should be publicly available to allow 
for correct interpretation of the results and international 
comparisons. This includes information about their 
development, definitions, measurement, risk-adjustment 
and measurement quality (e.g., its validity, reliability, and 
discriminative power).

Two published reviews considered methodological 
quality of QIs used in RLTC. In 2009, Nakrem at al [12]. 
investigated the development descriptions and the valid-
ity testing of national QIs obtained from peer-reviewed 
and grey literature in a convenience sample of seven 
countries. This review included indicators considered 
nursing sensitive, but not necessarily publicly reported. 

Hutchinson at al. (2010) [13] systematically examined the 
evidence for the validity and reliability of QIs based on 
Resident Assessment Instrument - Minimum Data Set 
(RAI-MDS) 2.0. Although several countries derive their 
QIs from RAI-MDS data, 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, Switzer-
land is one of the countries that has recently started to 
measure quality in RLTC and the results have recently 
been published for the first time. A total of 6 QIs were 
included in the initial QI set, which is expected to be 
expanded [11]. Since an increasing number of coun-
tries are using or planning to measure quality in RLTC, 
knowledge regarding the current state of evidence on the 
usage and quality of publicly reported health-related QIs 
is needed. By health-related QIs we understand indica-
tors concerning the process of health-care (e.g., medica-
tion review) or clinical outcomes of the residents, such as 
pain or falls. In order to inform choices regarding possi-
ble themes of QI measurements and to provide an update 
on the current state of evidence, this systematic litera-
ture review aimed to answer the following questions: 1) 
Which health-related QIs for RLTC are currently publicly 
reported internationally? and 2) What is the methodolog-
ical 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 twice, last on August 31st 2022. We 
constructed a search string including Medical Subject 
Headings (MeSH) and key words related to the concepts 
of RLTC and QIs or public reporting, connected with 
appropriate Boolean operators (see Additional file 1). We 
also tracked references of included articles for unidenti-
fied relevant studies. Additionally, we searched for grey 
literature on organizational websites mentioned in iden-
tified studies, as well as on websites recommended by 
experts or identified when screening published reports. 
Grey literature was searched in English, German, French, 
and Spanish and an electronic translation to screen web-
sites in other languages was used. If the published lit-
erature on publicly reported QIs was scarce or unclear, 
we contacted the reports’ authors or website owners via 
e-mail for further information. Additional file 2 provides 
a list of consulted websites and contacted institutions.

Inclusion and exclusion criteria
Based on preliminary inclusion and exclusion criteria, 
the first author screened around 40 papers for title and 
abstract to refine the criteria. In the discussion with the 
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last author, the final set of criteria was developed, with 
refinements in the definition of RLTC (e.g., no short-stay 
residents) and target population (e.g., only QIs includ-
ing all residents and not subgroups like palliative care 
or rehabilitative care). In the end, we included published 
primary studies and grey literature (e.g., government 
reports) which described the development, testing or 
measurement of publicly reported health-related QIs in 
RLTC. The QIs were included, if we found information 
that they were publicly reported at the time of the review 
at any level (e.g., facility, regional, national) on manda-
tory or voluntary basis. The QIs had to be related to the 
process of health-care or to health-related resident out-
comes. We excluded QIs related to quality of life, such 
as satisfaction with care services, structural QIs, such as 
staffing levels or financing, and QIs designed specifically 
for short-term or specialized care, such as rehabilitative 
or palliative care, since the latter cannot be applied to the 
general population of residents. We also excluded edito-
rials, comments and reader’s letters.

Screening and data extraction
Identified studies were entered and managed in End-
Note and duplicates were removed. One author (MO) 
screened by title and abstract for relevance according 
to 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 in other languages than 
English, German, French, or Spanish were translated into 
English with DeepL Pro or Google Translate translation 
service before being screened (MO, FZ). Definitive inclu-
sion was agreed on by two authors (MO and FZ).

Methodological assessment
We used the Appraisal of Indicators through Research 
and Evaluation (AIRE) instrument for the methodologi-
cal assessment of the identified QIs [14]. AIRE is a vali-
dated instrument for the critical appraisal of QIs and has 
been previously used in various settings [15–18]. AIRE 
includes 20 items in four domains: 1) purpose, relevance 
and organizational context, 2) stakeholder involvement, 
3) scientific evidence, and 4) additional evidence, formu-
lation and usage. A detailed description of the items can 
be found in Additional file 3. All three authors appraised 
the QIs independently using information from included 
studies, websites and emails from consulted organisa-
tions. The assessment of each AIRE 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 in dis-
cussion between the 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
The systematic review – including records found in 
other sources – identified 23′344 potential records. After 
removing duplicates, 16′973 were screened by title and 
abstract, 144 publications underwent full-text screening 
and 23 met inclusion criteria. Of 39 consulted websites 
17 contained information on QIs relevant for the review. 
We contacted 10 organizations for further information, 
of which 6 replied. Figure  1 presents the flow diagram 
for the QI selection process and Additional  file  4 gives 
an overview of publications excluded based on full-text 
screening.

Description of included studies and grey literature
Twenty two articles [6, 8, 19–38] and one study report 
[39] were included. The articles were published between 
1995 and 2021. Nineteen studies were conducted in the 
U.S., one in Canada [23] and one in the Netherlands [21]. 
Eleven studies described the development or evalua-
tion of QI sets and the other evaluated single QIs or QIs 
pertaining to one theme. Apart from the study from the 
Netherlands [21], all studies regarded QIs derived from 
the MDS. The included studies are described in Table 1.

All countries published information on their QIs on 
websites [40–56]. There we found manuals or guides on 
QI definitions, measurements, collection, reporting and 
interpretation in the U.S. [57–59], Canada [60–75], Aus-
tralia [76, 77], New Zealand [78], the Netherlands [79], 
Belgium [80], Norway [81–87] and Sweden [88–91]. 
Development and validation reports were available for 
the QI sets from the U.S. [39], Canada [92] and Australia 
[93]. Some information on QI selection and development 
was also included in documents from the Netherlands 
[79], Belgium [80] and Sweden [94]. QI results from all 
countries were published on websites accessible to the 
public [42, 45, 47–50, 52, 53, 55, 56, 95].

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, Nor-
way and Sweden all or most QIs are built from already 
available data (i.e., routine assessments or national reg-
istries), whereas Australia, Belgium and the Netherlands 
use separate collection methods (e.g., surveys). Most 
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countries provide online manuals with guidance on how 
data should be collected; e.g., in Australia, QI data is to 
be collected via full body assessment (pressure ulcers) or 
auditing charts (e.g., falls) quarterly by filling out a sheet 
per resident. Data is then entered in an online platform 
aggregated at facility level [77]. However, in the manu-
als we consulted we did not find information about, 
e.g., minimal standards for training on data collection. 
Most countries state several purposes for their QI sets, 
but some differences in their focus can be observed. 
The U.S. and Canada focus the most on comparing indi-
vidual service providers. Australia, Belgium and Swe-
den concentrate rather on supporting RLTC institutions 
in monitoring and improving care [45, 52, 76, 80]. The 
main purpose of the QIs in the Netherlands is stimulat-
ing learning and improvement in care teams [79]. QIs 
in Norway are aimed for meeting the information needs 
of the healthcare sector and the government (e-mail 
communication).

The purpose of the QIs influences the level (i.e., 
national, regional, facilities) and the manner of report-
ing. For instance, the U.S. and Canada developed rating 
systems and specifically dedicated websites intended to 
make comparison easier for consumers and almost only 

use resident outcome indicators (e.g., prevalence of falls) 
[50, 95]. Countries focusing rather on supporting RLTC 
institutions in improving care than on provider compari-
son 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. Types (i.e., prevalence or inci-
dence) and measurement level (i.e., process or outcome) 
of included QIs are described in Additional file 3.

Publicly reported health‑related QIs
In the identified eight countries, a total of 99 QIs were 
publicly reported, covering 31 themes. Each country 
reported between six and 31 health-related QIs. The most 
frequently reported indicators 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. A full list 
of all included indicators per country can be found in 
Additional file 3.

Methodological quality of the QIs
The amount of published information regarding QIs 
methodological qualities differs per country. For all QI 

Fig. 1 Flow diagram of QI selection
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sets the QI purpose, definitions with numerator and 
denominator, exclusion criteria and risk-adjustment 
information were publicly available. We found published 
information on the selection or development of QIs for 
six countries (U.S., Canada, Australia, Belgium, the Neth-
erlands and partly Sweden). For three countries (Norway, 
New Zealand and Australia), we received more informa-
tion on QI development via e-mail contact. All coun-
tries involved stakeholders in the development of QIs, 
however the detailed information was not always avail-
able. For Norway, we only know that stakeholders were 
consulted (e-mail communication), for the Netherlands 
[79], New Zealand (e-mail communication) and Sweden’s 
medication-related QIs [94], we also know, which expert 
groups were included. Regarding QIs from Belgium [80] 
and most QIs from the U.S. [51], the description of some 
assessment criteria for the evaluation of QIs, such as rel-
evance or influenceability by RLTC institutions, is avail-
able. We were only able to find published results of an 
expert assessment for the Australian QI set [93] and for 
six of the Canadian QIs [92].

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. 
RLTC institutions) and validity assessment method, but 
the results differ depending on applied inclusion criteria 
and risk-adjustment [25, 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 [25]. The U.S. and New Zealand apply no or a dif-
ferent risk-adjustment and use different data collection 
instruments (i.e., MDS 3.0 and interRAI LTCF respec-
tively). Other studies investigated sensitivity or ability to 
reflect differences in care between facilities with higher 
and lower QI scores in multiple [23, 28] or single MDS 
2.0 QIs [19, 22, 24, 30–34].

Studies assessing reliability used Kappa statistics. The 
higher Kappa (range 0–1), the higher the agreement 
between the two independent raters (interrater reli-
ability) or the higher the consistency of the same rater’s 
assessment at different timepoints (intrarater reliabil-
ity). We found interrater reliability results for 17 MDS 
2.0-based QIs showing moderate to good Kappa values 
(0.52–0.89) [39] and on a pressure ulcers QI from the 
Netherlands (Kappa 0.97) [21]. The reported information 
on validity and reliability measures per country and per 
indicator can be found in Additional file 5.

Methodological assessment of the QI sets with AIRE tool
We assessed the methodological quality of a total of 99 
QIs from eight countries using the AIRE instrument. As 
the information regarding domains 1 and 2 for each QI 
was mostly applicable to all QIs in a set, we decided to 
evaluate domain 1 and 2 per country, while in domains 
3 and 4 each QI was evaluated separately. Assessment 
results for each domain per country are reported in 

Table 2 Data collection, measurement and reporting of QIs from each country

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, SE Sweden, US United States

Country Type of data 
collection

Data source Measurement 
frequency

Reporting 
frequency

Website Lowest level 
of publicly 
reported data

Risk‑adjustment

US routine MDS 3.0, CMS 
claims

quarterly yearly Medic are. gov facility Partly

CA routine RAI-MDS 2.0 quarterly yearly Your Healt h 
System

facility Yes

NZ routine interRAI LTCF quarterly quarterly inter RAI New 
Zeala nd

District Health 
Board

No

AU separate survey quarterly quarterly GEN aged care 
data

region No

BE separate survey yearly yearly Vlaam s Insti tuut 
voor Kwali teit van 
Zorg

region No

NL separate survey yearly yearly Zorgi nstit uut 
Neder land

facility No

NO routine, separate Registers / survey yearly/ half-yearly yearly/ half-yearly Helse direk torat et municipality No

SE routine Registers/survey yearly yearly Kolada
Senio r Alert
Socia lstyr elsen
Folkh älsomy ndigh 
eten

municipality No

http://medicare.gov
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-research-and-reporting/quality-indicators/
https://www.interrai.co.nz/data-research-and-reporting/quality-indicators/
https://www.gen-agedcaredata.gov.au/Topics/Quality-in-aged-care/Residential-Aged-Care-Quality-Indicators%e2%80%94Previous-regionNo
https://www.gen-agedcaredata.gov.au/Topics/Quality-in-aged-care/Residential-Aged-Care-Quality-Indicators%e2%80%94Previous-regionNo
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://www.kolada.se/
https://www.senioralert.se/
https://www.socialstyrelsen.se/statistik-och-data/oppna-jamforelser/socialtjanst/aldreomsorg/
https://www.folkhalsomyndigheten.se/halt/
https://www.folkhalsomyndigheten.se/halt/
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Table 3 Themes covered by the publicly reported QIs

QI published by
a CIHI (Canadian Institute for Health Information)
b Health Quality Ontario
c Australian Government Department of Health
d Victoria State Government
e Senior Alert
f Folkhälsomyndigheten
g Kolada

Indicator theme US Canada New Zealand Australia Belgium Nether‑lands Norway Sweden No. of 
reporting 
countries

Functional ability
 Communication x 1

 Cognitive ability x 1

 Mobility x xa x 3

 Self-care x x 2

Clinical situations
 Continence xa x x xe 4

 Indwelling catheter x x 2

 Urinary tract infection x x 2

 Nosocomial infections x xf 2

 Weight loss x x xc x xe 5

 Feeding tube x 1

 Food preferences x 1

 Nutrition assessment x 1

 Oral health xe 1

 Physical restraints x xa x xc x x 6

 Fall x xa x xd x xe 6

 Pain xa x 2

 Pressure ulcers x xa x xc x x xe 7

Psychosocial aspects
 Signs of depression xa x 2

 Behaviour change xa x 2

Pharmacotherapy
 Antianxiety or hypnotic medication x 1

 Antipsychotics x xa xg 3

 Antibiotics x xf 2

 Polypharmacy xd xg 2

 Medication review x x 2

 Inappropriate medication xf 1

 Medication errors x 1

Health services
 Hospitalisation/emergency ward visit x xb 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
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Table 4 and the results for each QI can be found in Addi-
tional file 3.

As presented in Table 4, most QI sets scored well in 
domain 1 regarding purpose, relevance and organiza-
tional context. For New Zealand and the Netherlands, 
we found little information regarding criteria for select-
ing 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 
and Swedish QI sets, where detailed information was 
not available or scant. 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 QIs and 
their target groups were consistently well-described 
and, in most countries, there were also good indica-
tions 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 indi-
cator set reached high methodological quality, defined 
as scores of 50% or higher in all four AIRE instrument 
domains [14].

Table 4 Methodological assessment of the QI sets with AIRE tool

The percentages are standardized scores per domain (range 0–100%). A higher score indicates a higher methodological quality. Domain 1 and domain 2 were 
evaluated by set (i.e., the evaluation was made for the whole set of QIs from the country). In the domains 3 and 4 each QI was evaluated separately and a range is 
reported. Detailed evaluation is reported in Additional file 3. Item description follows Kieft et al. [96] and Wagner et al. [18]

Abbreviations US United States, CA Canada, NZ New Zealand, AU Australia, BE Belgium, NL Netherlands, NO Norway, SE Sweden

AIRE Domain US CA NZ AU BE NL NO SE

Domain 1: Purpose, relevance and organizational context
 1.The purpose of the indicator is described clearly 98% 96% 71% 89% 93% 78% 100% 87%

 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

Domain 2: Stakeholder Involvement
 6. The group developing the indicator includes individuals from 
relevant professional groups

96% 100% 93% 100% 100% 74% 41% 56%

 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

Domain 3: Scientific evidence
 9. Systematic methods were used to search for scientific evidence 0–7% 11–33% 0% 52–56% 0–26% 0–15% 4% 0–7%

 10. The indicator is based on recommendations from an evidence-
based guideline or studies published in peer-reviewed scientific 
journals

 11. The supporting evidence has been critically appraised

Domain 4: Additional evidence, formulation and usage
 12. The numerator and denominator are described in detail 44–68% 33–60% 33–52% 52–58% 38–39% 18–32% 31–32% 30–41%

 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
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Discussion
This review identified 99 publicly reported health-related 
QIs covering 31 themes in eight countries. The most rel-
evant and up-to-date information was found in grey liter-
ature. Peer-reviewed studies with scientific investigations 
could be found almost only for MDS-based QIs. The 
themes most covered by the QIs were pressure ulcers, 
falls, physical restraints and weight loss and often several 
indicators were used to assess one theme. An Australian 
review report from 2020, which next to health-related 
QIs included also QIs related to social well-being and 
quality of life identified a total of 305 internationally 
reported QIs for residential aged care (both long-term 
and short-term) in 11 countries [97]. These results indi-
cate high interest in quality and safety assessment in 
RLTC in developed countries and a large variety of qual-
ity measures. Additionally, a recent article compared 
the measurement of pressure ulcers with four different 
approaches in more than 25 countries. Although they 
found methodological differences in point prevalence 
measurement that hinder comparison, it shows on the 
one hand the international interest in comparing QI data 
and on the other hand the importance of methodological 
soundness in QI development and measurement [98].

We found limited publicly available up-to-date scien-
tific evidence on the RLTC QIs currently in use, which is 
consistent with findings of previous reviews [12, 13]. The 
amount of published information on QIs differs between 
countries. This could be related to the different stages of 
development and implementation of RLTC QIs and their 
public reporting. The U.S. has over 20 years of experience 
in public reporting of QIs in the RLTC [99], while in Aus-
tralia, 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 the 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 nationally publicly reported set of QIs, scored 
best on the AIRE 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.

All countries published information on their RLTC 
QIs on websites. While it may be a good solution for 
publishing guides on QI measurement or results, which 
change with each reporting period, peer-reviewed jour-
nal publications seem better suited for reporting on the 
development and validation of the QIs. It could improve 
accessibility of the research for the international public. 

Moreover, it would strengthen the reporting on scientific 
evidence (e.g., providing details on the used search meth-
ods and critical appraisal of the results). Finally, it would 
prevent loss of accessibility to the reports due to content 
transfer or removal, e.g., when the website is no longer 
maintained, as was the case with information published 
by Health Quality Ontario cited in this review [92]. The 
lack of scientific publications might be based on the pro-
cess of QI development, which is often government-ini-
tiated and results in government reports with no further 
funding for the scientific reporting. Here, a rethinking at 
government level would be needed to strengthen the sci-
entific approach with peer-reviewed publications.

Publicly reported QIs serve different purposes, which 
partly drives the way the data is collected and reported. 
We found little evidence regarding the discriminatory 
power of QIs meant for providers’ comparisons [11]. 
This is an important aspect both for quality improve-
ment and for comparing service providers (e.g., through 
benchmarking) [11, 100–102]. 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, rank-
ings or comparisons. This can in turn result in inappro-
priate policies or decisions, unfair treatment of the care 
providers or misguided quality improvement projects 
[11, 100–102]. Furthermore, while risk-adjustment might 
not be needed when the goal of the RLTC institutions is 
to track their own results over time, it is recommended 
when QIs are used to compare facilities and benchmark 
them to another or to a set threshold [103].

Some countries, like the U.S. and Canada, 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. [104]. On one hand, comparing providers will allow 
consumers to select better care providers, and might 
allow regulatory bodies to identify problematic facili-
ties, but it might not fundamentally change the overall 
performance of the sector. On the other hand, using QIs 
with the aim to directly improve facilities’ own care pro-
cesses, and ultimately outcomes, might actually achieve 
changes in the care quality provided [104]. Ideally, both 
dynamics would operate stimulatingly for continuous 
quality improvement of the sector [104]. In practice, 
using QIs to support quality improvement is difficult and 
barriers have been identified, such as the lack of organi-
zational and professional skills and capacity in the health-
care sector to use this data for change, or issues with QI 
measurements [104]. The development, measurement 
and reporting of QIs depend on their primary purpose. 
Therefore, countries using or planning to use QIs in 
RLTC need to coherently construct QIs matching their 
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main purpose [10] and invest in the RLTC sector to fill 
in deficiencies in capacity linked to QI usage for quality 
improvement.

Implications for practice, policy and research
Countries should be encouraged to share more broadly 
and transparently information on the selection, develop-
ment, evaluation and reporting of QIs. The AIRE crite-
ria can provide 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. Increasing 
published and accessible information on QI sets would 
also allow researchers to make international comparisons 
more easily.

Limitations
This review has some limitations. First, it is possible 
that we have not identified all publicly-reported QI sets 
because of language barriers. Second, only one team 
member was primarily responsible for initial and full-
text screening, therefore relevant information might 
have been missed. 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 QIs 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 meas-
urement of internationally reported QIs can change with 
each following reporting period. For instance, in Aus-
tralia the nationally reported QI set was extended in July 
2021 [41]. However, this did not change our overall qual-
ity assessment findings and we did not integrate changes 
concerning new or changed QIs in our results. A new QI 
set was also developed and tested in Germany [105–107], 
but public reporting of the collected data was postponed 
due to COVID-19 pandemic [108].

Conclusion
A growing number of countries are using and report-
ing QI results on a wide range of themes with various 
purposes and in different ways. Publicly available infor-
mation on the RLTC QIs was limited for a number of 
methodological aspects. There is a need for better report-
ing 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 the residents.
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