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Background: Comprehensive Geriatric Assessments (CGAs) have been incorporated as an integrated care
approach effective to face the challenges associated to uncoordinated care, risk of hospitalization, unmet needs,
and care planning experienced in older adult care. As they assessed different dimensions, is important to inform
about the content and psychometric properties to guide the decisions when selecting and implementing them in

CGA . . . . . P
Reliability practice. This systematic review provides a comprehensive insight on the strengths and weaknesses of the CGAs
Validity used in long-term care settings and community care.

Methods: A systematic search was conducted in PubMed, CINAHL, and Web of Science Core Collection. Studies
published up to July 13, 2021, were considered. Quality appraisal was performed for the included studies.
Results: A total of 10 different CGAs were identified from 71 studies included. Three instruments were reported
for long-term care settings, and seven for community care. The content was not homogenous and differed in
terms of the detail and clearness of the areas being evaluated. Evidence for good to excellent validity and reli-
ability was reported for various instruments.

Conclusions: Setting more specific and clear domains, associated to the special needs of the care setting, could
improve informed decisions at the time of selecting and implementing a CGA. Considering the amount and
quality of the evidence, the instrument development trajectory, the validation in different languages, and
availability in different care settings, we recommend the interRAI LTCF and interRAI HC to be used for long-term
facilities and community care.

older adult population (Bernabei et al., 2008; World Health Organiza-
tion, 2015). For facing this panorama, health care professionals and

1. Background

Societies and health systems are being challenged by the current
demographic transition to ageing populations, arising the need for ad-
justments and responses from all sectors, including public health (WHO,
2015, 2018). The complexity of older adult care associated to comor-
bidities, polypharmacy, multiple treatments and interventions from
different health care providers, socioeconomic status, and the risk of
developing functional and cognitive impairment, have implications on
the quality of life and capacity for independence and autonomy of the
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public health policymakers must pursue the development of healthcare
approaches that place older people’s needs and preferences in the centre
of service delivery (WHO, 2015).

Integrated care has been considered as an effective alternative
approach to the traditional and standard service delivery, improving the
quality of older adult care and positively impacting rates of institu-
tionalization and costs (Johri et al., 2003; McDonald et al., 2013; World
Health Organization, 2015). A method in which different care levels and
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services are integrated across health care and long-term care settings
covering the needs and preferences of older adults along their life course
(World Health Organization, 2015). It comprises three key features, a
case-management system that assess the individual’s needs according to
a person-centred perspective, a comprehensive care plan which aim to
assist people on their treatment and care decisions, and an effective
transfer of information among caregivers and settings aiming to improve
coordination and integration of care (World Health Organization, 2015).

Following this approach, Comprehensive Geriatric Assessments
(CGAs) became important interventions in geriatric care (Ellis et al.,
2011; Pilotto et al., 2017). CGAs incorporate the main pillars of an in-
tegrated care approach and are being defined as a process of care
including a coordinated multidimensional and multidisciplinary
assessment, facilitating the clinical decision for the formulation of a
personalized care plan to address the needs and concerns of the older
person (and their family and carers) (Pilotto et al., 2017; British Geri-
atrics Society, 2019).

The interdisciplinary and integrated care process approach, centres
its attention on the person and relatives, leading to a holistic evaluation
of core domains. As this care process approach considers multiple areas
of an individual, care professionals and policy makers must be aware of
CGA’s psychometric flaws and fortes to be able to take reliable decisions
on care planning and health policy outcomes, aiming to optimize care
quality. For this reason, the aim of this systematic review is to provide
insight into the content and psychometric characteristics of CGAs used
in long-term care settings and community care.

2. Methods
2.1. Literature search

A systematic literature search was conducted in three databases,
PubMed, CINAHL and Web of Science Core Collection for studies up to
July 13, 2021 (search strategy and studies selection procedure are
available in Methods A.1). See Table 1 for inclusion and exclusion
criteria. Reference lists of selected studies and relevant systematic re-
views were scanned for potentially eligible primary studies.

2.2. Data extraction

One author (MMU) extracted the data from the final selection of
papers. The following information was gathered: a) name of CGA; b)
authors/year; d) description of sample; e) country; f) study setting; g)
study design; h) aim of the study; i) type of validity/reliability; and j)

Table 1
Inclusion and exclusion criteria used for the study selection.

Inclusion Criteria Exclusion Criteria

An assessment that consists of a
collection of single domain measures,
tests or assessments, or stand-alone
instruments assessing one domain (e.g,
depression)

Studies published in languages other
than English or Spanish

The Comprehensive Geriatric
Assessment instrument must be one
single test or assessment tool

The study should report on the
validation or reliability of the
instrument

The instrument must target specifically
people of 55 years and older

Publications such as conference
abstracts, case studies, protocols,
dissertations, books and systematic
reviews (however, references from
selected SRs were checked)

If the entire instrument is self-report.
Instruments developed for acute care,
mental health care, palliative care,
primary care or hospitalized settings.
Also, those instruments that assessed
transfer from or to any of the
aforementioned care setting.
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main findings. Scale, items, indices, or domains were also extracted from
the relevant studies.

Results on the domains covered by the CGAs were reported, followed
by results on the evaluation of the reliability/validity of 1) complete
CGAs; 2) specific domains and items; 3) scales and indexes; and 4)
outcomes relevant for organization of care and clinical decision making.
The domains of the CGAs were obtained from the description of the
areas assessed in the papers, and from the forms or questionnaires, when
available. To avoid bias on the domains’ description, those areas related
to demographic or administrative data (e.g., Identification, Background
or Assessment information) were excluded from this analysis, as they
might not be reported in the papers but included in the forms.

2.3. Risk of bias

The quality of the studies was assessed independently by two authors
(MM and AM) using the “STANDARD QUALITY ASSESSMENT
CRITERIA” for quantitative studies (Kmet et al., 2004) and percentage of
agreement was calculated. Subsequently, the same two raters discussed
the disagreements and came with a final consent agreement. Further
detailed regarding the risk of bias methodology is provided in Methods
Al

2.4. Interpretation of test scores

The validity and reliability outcomes were obtained according to the
aims of the studies and the primary outcomes identified. When outcomes
were unclear or multiple outcomes were reported, the researcher
selected the one that best reflected the main result of the study (e.g.,
main scales outcomes rather than subscales). To avoid differences on the
interpretation of the psychometric outcomes between the studies, the
reviewers decided to use a standardized criterion based on the literature
(available in Methods A.1).

3. Results
3.1. Literature search

After duplicates were removed, the titles and abstracts of 1226 re-
cords were screened, of which 115 records were analysed in detail by
full text. Finally, 47 records were included in the review. After scanning
the reference lists of selected studies, 24 additional studies were
considered as eligible primary studies. In total, 71 papers were included
in the final results (Fig. 1. PRISMA flow diagram).

3.2. Risk of bias

Two raters (MM and AM) scored the quality of the 71 papers,
obtaining a 78.97% of agreement. The scores ranged from 0.50 to 1 (1
maximum score), with an average score of 0.83 (Table A.1).

3.3. CGA characteristics

Ten different CGAs were identified: three focused on long-term care
settings and seven focused on community care (see Table 2). Table 3
shows the number of domains assessed by each CGA and the number of
studies that used criterion measures and the number of criterion mea-
sures used to validate some of their domains. The areas validated and the
criterion measures used for their validation are available in Table A.2.

3.4. Psychometric characteristics of the CGAs

The following section describes the reliability and validity results.
The first subsection describes the results of the long-term care facilities
instruments, followed by the community care. Each subsection starts
with the reliability results followed by validity findings. Results are
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Fig. 1. PRISMA flow diagram.

chometric characteristics: a) complete CGAs; b) specific domains or

items; c) specific scales or indices; and d) outcomes relevant for clinical
decision making and organization of care. The psychometric evidence
for outcomes relevant for organization of care and clinical decision
making are described in a separate subsection.

—
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Abstract/article not available = 1
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Studies for long-term
care settings =47

Studkes for community
care = 24

3.5. CGAs for long-term care settings

3.5.1. Reliability results

The reliability of the complete CGA RAI-MDS and subsequent updated
versions (n = 8), and CPAT (n = 1), was studied (Table A.3). Good to
excellent inter-rater reliability was reported for more than 91.7% of the
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Table 2
CGAs identified in the review, according to their care setting.

Long-term care setting Community care

Resident Assessment Instrument-
Minimum Data Set (RAI-MDS) (
Morris et al., 1990)

“RAI-MDS 2.0 (Morris et al., 1997b)
“RAI-MDS 2.1 Chinese version (Chou
et al., 2001)

2*MDS 3.0 (Saliba and Buchanan,
2012)

“interRAI Long-term Care Facilities
(LTCF) v.9.1 (Hirdes et al., 2008)
“interRAI LTCF Korean Version (Kim
et al., 2015)

VALutazione GRAFica (ValGraf)
Residential version (Gigantesco
et al., 1995)

Comprehensive Assessment and Referral
Evaluation (CARE) (Gurland et al., 1977)

Older American’s Resources and Services
(OARS) Multidimensional Functional
Assessment Questionnaire (OMFAQ) (
Fillenbaum and Smyer, 1981)
“OARS-OMFAQ Spanish version (Fibla

et al., 1996)

Philadelphia Geriatric Center Multilevel
Assessment Instrument (MAI) (Lawton

et al., 1982)

Care Planning Assessment Tool (CPAT)
(Fleming, 2008)
“J-CPAT Japanese version (Kanegae
et al., 2010)
Popovich Scale (Grubba et al., 1990)
Outcome and Assessment Instrument Set
(OASIS) (Shaughnessy et al., 1994)
RAI-MDS Home Care (HC) (Morris et al.,
1997a)
“RAI-MDS HC Chinese version (Kwan
et al., 2000)
“RAI-MDS HC Swiss version (Ludwig and
Busnel, 2017)
“interRAI HC (Hirdes et al., 2008)
“interRAI HC Korean version (Kim et al.,
2015)
Community Assessment of Risk Instrument
(CARI) (Clarnette et al., 2015)

@ Are considered as subsequent versions of the original instrument.
b The MDS 3.0 is an updated version of RAI-MDS and RAI-MDS 2.0, however,
it was not developed by the interRAI network.

items for the CPAT (Fleming, 2008).

The RAI-MDS inter-rater reliability improved with every updated
version. Originally, reliability was reported to be fair to moderate for
more than half of the items (Hawes et al., 1995; Morris et al., 1990), and
for the core set of items of the RAI-MDS in several countries (Sgadari
et al., 1997). For the revised items and 83% of the new items in version
2.0, good to excellent inter-rater reliability was reported (Morris et al.,
1997b); for version 3.0, good to excellent inter-rater reliability was
found for the majority of the new and modified items (Saliba and
Buchanan, 2012). The latest version, the interRAI LTCF and its Korean
version (Hirdes et al., 2008; Kim et al., 2015), reported good to excellent
inter-rater reliability for more than 90% of the items, and an interna-
tional study reported excellent average test-retest reliability and good
average inter-rater reliability (Onder et al., 2012).

The reliability of domains was reported for the RAI-MDS (n = 1), and
the J-CPAT (n = 1), and for the items of RAI-MDS and its subsequent
version 2.0 (n = 3) (Table A.4). For the 16 studied domains of the RAI-
MDS, inter-rater reliability was moderate for 11, good for one, and poor
for four (Hawes et al., 1995). The inter-rater and test-retest reliability for
the eight J-CPAT domains were reported to be in the adequate range
(Kanegae et al., 2010).

For specific RAI-MDS items related to urinary incontinence, moder-
ate to good inter-rater reliability was reported, except for one item that
was reported as poor; excellent inter-rater reliability was found for
identifying different gradations of incontinence (Resnick et al., 1996).
Oral/dental items reported poor or none inter-rater reliability between
nursing staff and dental assessment, except for one item reporting good
inter-rater reliability (Jockusch et al., 2021). Excellent test-retest
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Table 3
Number of domains included in the CGAs, number of studies using criterion
measures, and number of criterion measures used for validation.

Care setting Name of # of # of studies # of criterion

CGA domains that included measures or gold
assessed by criterion standards used
the CGA measures for validation
Long-term RAI-MDS 15 14 37
Care RAI-MDS 16 7 11

2.0
MDS 3.0 16 2 2
ValGraf 8 1 2
CPAT 8 2 4
interRAI 17 0 0
LTCF

Community CARE 3 0 0

Care OARS- 5 1 4

OMFAQ
MAI 7 0 0
Popovich 4 1 2
Scale
OASIS 4 2 5
RAI-MDS 16 5 7
HC
interRAI 18 3 5
HC
CARI 3 0 0

Note: RAI = Resident Assessment Instrument; MDS = Minimum Data Set; Val-
Graf = Valutazione Grafica; CPAT = Care Planning Assessment Tool; LTCF
= Long Term Care Facilities; CARE = Comprehensive Assessment and Referral
Evaluation; OARS-OMFAQ = Older American’s Resources and Services Multi-
dimensional Functional Assessment Questionnaire; MAI = Philadelphia Geri-
atric Center Multilevel Assessment Instrument; OASIS = Outcome and
Assessment Instrument Set; HC = Home Care; CARI = Community Assessment
of Risk Instrument.

reliability was found for all RAI-MDS 2.0 pain items (Fisher et al., 2002).

The reliability of scales from the RAI-MDS and subsequent versions
(n = 8), and the CPAT (n = 1), and for the indices derived from the RAI-
MDS (n = 2), was reported (Table A.5). From the eight scales of the
CPAT, internal consistency was adequate for all, except for the Psychi-
atric Symptom Scale (Fleming, 2008).

Internal consistency was in the acceptable range for the following
RAI-MDS and subsequent versions 2.0 and Korean interRAI LTCF scales:
CPS, MDS-Cognition Scale (MDS-COGS), Challenging Behaviour Profile
Scale (CBP) (except for one subscale), Communication, Pain and ADL
(Gerritsen et al., 2008; Gruber-Baldini et al., 2000; Kim et al., 2015; Mor
et al., 2011). The scales for Social Engagement, Mood, Behaviour, and
Pain Scale did not reach acceptable levels for internal consistency (Mor
etal., 2011). Internal consistency of the depression scales were reported
as follow: insufficient for the DRS in the RAI-MDS 2.0, but acceptable in
the RAI-MDS (Anderson et al., 2003; Hsiao et al., 2015), acceptable for
the Depression Scale in the Korean interRAI LTCF (Kim et al., 2015), and
for the composite depression measure (sum of all items in section E1,
E1SUM) in version 2.0 (Koehler et al., 2005).

Inter-rater reliability was reported as excellent for all eight scales
from the CPAT (Fleming, 2008). To screen dementia, the cut-off point 2
or higher of the MDS-COGS of the RAI-MDS showed high specificity, but
lower sensitivity than cut-off point 1. For the cut-off point of 2, interrater
and test-retest reliability for a negative screen was found to be high, but
moderate for a positive screen (Zimmerman et al., 2007). For the CBP
from the RAI-MDS 2.0, overall inter-rater reliability was reported as fair
(Gerritsen et al., 2008). Poor to moderate test-retest reliability was
shown for the DRS of RAI-MDS 2.0 (Anderson et al., 2003).

Only the reliability of indices from the RAI-MDS was studied,
reporting good to excellent inter-rater reliability for seven indices
(Casten et al., 1998), and an acceptable internal consistency for the
Social Engagement Index (Mor et al., 1995).
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3.5.2. Validity results

The validity of the complete CGA was only reported for the construct
validity of the ValGraf, indicating that 52.9% of the variance was
explained by 13 factors (Pascazio et al., 2009) (Table A.3).

The validity of domains was assessed for the RAI-MDS (n = 2), the
CPAT (n = 1), and the ValGraf (n = 1), and for the items from the RAI-
MDS and subsequent updated versions (n = 10) (Table A.4). Three
studies of RAI-MDS and version 2.0 included samples with individuals
with the characteristics of the conditions that were being validated, two
of them determining the condition through previous medical diagnoses
(Hendrix et al., 2003; Liang et al., 2011). Even though this was not
specifically reported for the CPAT, the study sample included people
from dementia and rehabilitation care settings (Kanegae et al., 2010).
For the ValGraf this was not described.

The criterion validity for the RAI-MDS Behaviour and ADL domains
reported medium to large effect sizes, also poor to fair agreement be-
tween RAI-MDS ADL assessments and the criterion measure (Lum et al.,
2005; Snowden et al., 1999). For the CPAT Japanese version, the do-
mains of Confusion, Self-help, Physical Problems, and Care dependency
reported large effect sizes when compared against criterion scales
(Kanegae et al., 2010). The concurrent validity for the Functional and
Cognitive domains of the ValGraf reported large effect sizes (Pascazio
et al., 2009).

Results from the validation of items from the RAI-MDS and subse-
quent updated versions reported difficulties on identifying their specific
conditions. Risk of undernutrition and mood anxiety symptoms items
from the RAI-MDS were found to underreport these conditions (Liang
etal., 2011; Simmons et al., 2002). The same results have been reported
for the mood indicators items from the RAI-MDS 2.0 (Hendrix et al.,
2003). However, improvements in the validity of items on cognition,
mood, behaviour and depression in version 3.0, and higher agreement
with criterion measures as compared to the RAI-MDS 2.0 items, was
reported (Saliba and Buchanan, 2012). Validity problems have been also
reported for the oral/dental (Hoben et al., 2016; Jockusch et al., 2021),
fall (Hill-Westmoreland and Gruber-Baldini, 2005), and pain items
(Fisher et al., 2002) of the RAI-MDS 2.0.

Diagnostic accuracy for falls was in the acceptable range for only one
of the two fall items (Hill-Westmoreland and Gruber-Baldini, 2005).
Similar difficulties were described for the urinary tract infection (UTI)
items (Stevenson et al., 2004).

Test content validity for the oral health section of the interRAI LTCF
and interRAI HC was considered incomplete and items not clearly
worded. Four items were considered as relevant, and two items were
considered as feasible (Krausch-Hofmann et al., 2019).

The validity of scales was assessed for the CPAT (n = 1), and for the
RAI-MDS and subsequent versions (n = 15), and for the indices from the
RAI-MDS (n = 4) (Table A.5). The CPAT sample was selected from
specific dementia care units, while for nine studies of the RAI-MDS and
version 2.0 samples included individuals with the conditions deter-
mined before the study, four of them established by medical diagnoses
(Anderson et al., 2003; Liang et al., 2011; Morris et al., 1994; Zimmer-
man et al., 2007).

The CPAT scales validated against criterion measures were Confu-
sion and Self-help, which reported large effect sizes (Fleming, 2008). In
the case of RAI-MDS and subsequent versions, all Cognition Scales
(MDS-COGS, CPS, and Brief Interview for Mental Status), the Pain Scale,
and two subscales of the CBP reported large effect sizes and good/-
excellent agreement against criterion measures (Fries et al., 2001; Ger-
ritsen et al., 2008; Gruber-Baldini et al., 2000; Hartmaier et al., 1994,
1995; Morris et al., 1994; Saliba et al., 2012). However, a medium effect
size between the CPS and the Mini-Mental State Examination (MMSE)
(Snowden et al., 1999), and a fair agreement between the CPS and the
7-item Global Deterioration Scale were described (Hartmaier et al.,
1994). Small to medium effect sizes were found for the divergent val-
idity from the MDS-COGS and the CPS (Gruber-Baldini et al., 2000).

The criterion validity for the DRS reported inconsistencies. One
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study reported a large correlation against the Geriatric Depression Scale-
Short From (GDS-SF) (Hsiao et al., 2015), however, another study found
some contradictory results using the same criterion measure (Liang
et al., 2011). Also, the DRS did not correlate with standard measures or
small to medium effect sizes as shown in two studies (Anderson et al.,
2003),(Koehler et al., 2005).

Construct validity for the DRS and the CPS reported acceptable factor
loadings, and the CPS also met the criteria for simplicity and face val-
idity (Hsiao et al., 2015),(Morris et al., 1994). For the CBP, construct
validity reported that it is formed by four subscales, and it was also
identified as strong predictor of one year mortality (Gerritsen et al.,
2008; Hsiao et al., 2015; Mor et al., 2011).

Regarding the diagnostic accuracy, AUC was excellent for CPS, MDS-
COGS, and the Brief Interview for Mental Status (BIMS) (Hartmaier
et al.,, 1994, 1995; Saliba et al., 2012), with the exception of one study
that reported an insufficient AUC for the MDS-COGS (Zimmerman et al.,
2007). The AUC for the DRS was also insufficient and for the Fracture
Risk Scale not good (Hsiao et al., 2015; Ioannidis et al., 2017). These
results are related to the Sensitivity and Specificity values reported for
the different scales, which described high values for all Cognition Scales
(Hartmaier et al., 1994, 1995; Morris et al., 1994; Saliba et al., 2012;
Zimmerman et al., 2007), but inconsistencies and low values for the DRS
that did not reach the expected minimum (Anderson et al., 2003; Hsiao
et al., 2015). Also, it was identified that the DRS under detects the
prevalence of depression compared to the GDS-SF (Hsiao et al., 2015).

For the RAI-MDS indices, large effect sizes were demonstrated for
Cognition, ADL, Time Use and Social Engagement (Lawton et al., 1998;
Mor et al., 1995), while medium and small correlations for Problem
Behaviours and Depression when compared against criterion measures
(Lawton et al., 1998). Discriminant validity was also demonstrated for
all these indices (Lawton et al., 1998). Construct validity for Social
engagement, Cognition, ADL and Time Use reported acceptable factor
loadings, however, most factors failed to be replicated within a cognitive
impaired sample (Casten et al., 1998; Mor et al., 1995). Lastly,
Depression and Cognition were associated with the psychiatric diagnosis
of depression and strongly with a dementia diagnosis, respectively
(Lawton et al., 1998). Four models of mortality risk indices were vali-
dated, reporting that the Flacker models were more reliable predictors
and better discriminators of mortality risk than the MDS-Mortality Risk
indices (Kruse et al., 2010).

3.6. CGAs for community care

3.6.1. Reliability results

The reliability of the complete CGA was studied for the OASIS (n = 3),
RAI-MDS HC and subsequent interRAI HC version (n = 5), and CARI
(n =1) (Table A.3). Two studies reported good to excellent inter-rater
reliability for the OASIS (Hittle et al., 2004; Madigan and Fortinsky,
2004), nonetheless, in another study was reported poor to moderate
inter-rater reliability for more than 60% of its items (Kinatukara et al.,
2005).

Good to excellent inter-rater reliability has been reported for the
RAI-MDS HC and interRAI HC in several countries (Hirdes et al., 2008;
Kim et al., 2015; Kwan et al., 2000; Morris et al., 1997a). Data reliability
reported inaccurate records in demographic and height or weight vari-
ables of the interRAI HC (Schluter et al., 2016).

Lastly, the majority of the items included in the CARI reported poor
to fair inter-rater reliability (Clarnette et al., 2015).

The reliability of domains of the CARE, OASIS and CARI was targeted
by three studies (Table A.4). For CARE domains, poor to excellent reli-
ability was found, with the Psychiatric Dimension performing the best of
the three domains (Gurland et al., 1977). OASIS domains internal con-
sistency was within the acceptable range only for the functional domain
(Madigan and Fortinsky, 2000), while intra-rater reliability was good to
excellent for the affect and behavioural domains, and fair to good for the
clinical and functional domains (Madigan and Fortinsky, 2000).
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Inter-rater reliability of the CARI was poor to fair for their three domains
and low agreement was reported for risk outcomes (Clarnette et al.,
2015).

The reliability of scales or indices from the RAI-MDS HC and interRAI
HC (n = 5), Popovich Scale (n = 1), OARS-OMFAQ (n = 1), and MAI
(n = 1), were reported (Table A.5).

Internal consistency was studied for eight scales of the RAI-MDS HC
Chinese version and six scales of the interRAI HC Korean version. Of the
tested scales, the Pain, Communication, and Instrumental Activities of
Daily Living (IADL) involvement and capacity Scales of both CGAs, and
the Activities of Daily Living (ADL) and Depression Scales of the inter-
RAI HC Korean version, reported internal consistency reliability withing
acceptable ranges (Kim et al., 2015; Kwan et al., 2000; Leung et al.,
2011, 2012). For all the scales of the Popovich Scale, inter-rater reli-
ability reported large effect sizes (Grubba et al., 1990), while for the
OARS-OMFAQ, it was good for the majority of the scales except for the
Physical Health scale (Fillenbaum and Smyer, 1981).

Regarding the reliability of the indices, the Frailty Index of the RAI-
MDS HC (Mor et al., 1995) and all indices of the MAI reported accept-
able internal consistency (Lawton et al., 1982; Ludwig and Busnel,
2017)). Large effect sizes for test-retest reliability and moderate to good
inter-rater reliability was also described for all scales of the MAI (Lawton
et al., 1982).

3.6.2. Validity results

The validity of the complete CGA was reported only for the convergent
validity of the OASIS (n = 1), indicating several inconsistencies between
the OASIS and the criterion measure (Kinatukara et al.,, 2005)
(Table A.3).

The validity of domains was studied for the OASIS (n = 2), and for the
mortality data of the interRAI HC (n = 1), and for the items of the oral
health section of the interRAI HC (n = 1) (Table A.4). When compared
against gold standards, functional items of the OASIS reported medium
to large effect sizes for the composite scores of ADL and IADL, large
effect sizes were described for the cognitive functioning items, and
moderate for the depressive symptoms items (Tullai-McGuinness et al.,
2009). Regarding construct validity, only the functional domain re-
ported adequate performance (Madigan and Fortinsky, 2000).

The criterion validity of the mortality data of the interRAI HC was
reported to be consistent (Schluter et al., 2016). The test content validity
of the oral health section was considered as incomplete and items not
clearly worded; only four items were considered as relevant, and only
two items were considered as feasible (Krausch-Hofmann et al., 2019).

The validity of scales was studied for the RAI-MDS HC and interRAI
HC subsequent version (n = 7), OARS-OMFAQ (n = 2), and Popovich
Scale (n = 1), and for the indices from the RAI-MDS HC (n = 3), and the
MAI (n = 1) (Table A.5). The two studies validating the interRAI HC
scales included samples with individuals diagnosed by the condition
being assessed (Gee et al., 2021; Penny et al., 2016); for the other CGAs,
this condition was not identified in their studies.

The criterion validity of the ADL, IADL, and Cognition Scales of the
RAI-MDS HC reported large effect sizes (Carpenter et al., 2005; Landi
et al., 2000). However, for the RAI-MDS HC Mood scale and the interRAI
HC Depression Rating Scale (DRS), no correlation and a medium effect
size were reported against the criterion measure, respectively (Carpen-
ter et al., 2005; Penny et al., 2016). For the Economic, Mental Health,
Physical Health, and Self-care capacity Scales of the OARS-OMFAQ and
the Cognitive, Physical health and Social resources Subscales of the
Popovich Scale, large effect sizes were reported (Fillenbaum and Smyer,
1981; Grubba et al., 1990).

Regarding content validity, RAI-MDS HC was reported to have
higher data completion and better domain coverage compared to cur-
rent used assessment instruments (Carpenter et al., 2005). Concerning
construct validity, a good factorial structure was reported for the IADL
involvement and capacity Scale and Negative Mood Scale of the
RAI-MDS HC Chinese version (Leung et al, 2011, 2012). The
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OARS-OMFAQ Spanish version revealed a similar factor structure to the
original English version, with some differences in the Self-care and
Mental Health Scales (Fibla et al., 1996). For the Popovich Scale, the
Economic Subscale construct validity was demonstrated (Grubba et al.,
1990).

The diagnostic accuracy revealed excellent and inadequate Areas
Under the Curve (AUCs) for the Cognitive Performance Scale (CPS) and
the DRS of the interRAI HC, respectively (Gee et al., 2021; Penny et al.,
2016). The sum between sensitivity and specificity reached the mini-
mum expected value for the CPS but not for the DRS (Gee et al., 2021;
Penny et al., 2016). In the case of the Changes in Health, End-stage
disease, and Signs and Symptoms scale (CHESS), results showed it to
be a strong predictor for hospitalization (Campitelli et al., 2016).

The Frailty Index of the RAI-MDS HC, was found as a strong predictor
of mortality risk, admission to a long-term care facility, hospitalizations,
and falls (Burn et al., 2018; Campitelli et al., 2016; Ludwig and Busnel,
2017). The studies on the seven indices from the MAI described large
effect sizes for internal validity and concurrent validity, while small to
large effect sizes for criterion validity for all indices with exception for
the Cognition and Perceived Environment indices (Lawton et al., 1982).

3.7. Outcomes relevant for clinical decision making and organization of
care

The RAI-MDS and subsequent version 2.0, interRAI-LTCF, and RAI-
MDS HC and subsequent version also generate outcomes relevant for
clinical decision making and organization of care. None of the other
identified CGAs validated similar outcomes.

For clinical decision making, the Resident Assessment Protocols
(RAPs) from the RAI-MDS reported reliable detection of two different
urodynamic diagnosis (Resnick et al., 1996). In its Chinese version, four
RAPs, Cognitive loss, ADL, Communication and Mood Symptoms, re-
ported good concurrent validity and inter-rater and test-retest reliability
(Chou et al., 2001). For the new version of the RAPs, the Clinical
Assessment Protocols (CAPs) from the RAI-MDS HC, four of the 30 CAPs
reported good to excellent validity, the remaining CAPs reported slight
and fair agreements (Kwan et al., 2000).

RAI-MDS triggers for the detection of undernutrition were validated
(Beck et al., 2001). They reported those triggers to be able to identify
relevant characteristics of this condition in comparisons with those
participants with no triggers (Beck et al., 2001).

For organization of care, the Resource Utilization Groups (RUG-III)
from the RAI-MDS reported to be able to differentiate between residents
according to intensity of care needs, validating RUGs with the level of
Registered General Nurses care time (Carpenter et al., 2003). The Finish
version of the RUG-III for version 2.0, explained 38.2% of the variance of
total patient cost per diem; also, they found an ambiguity in terms of the
inter-rater reliability as it varied from fair to good according to the type
of professionals, agreement was slightly better when assessors were
personal nurses, as compared to personal nurse and outsider evaluator
(Bjorkgren et al., 1999). For the interRAI HC version, good convergent
validity with the Resource Utilization in Dementia instrument
(RUD-Lite) (Wimo et al., 1998) for the estimations of societal costs of
care (including healthcare and nursing, welfare and informal care)
derived from interRAI-HC data was reported (van Lier et al., 2016).

Applicable for quality improvement and benchmarking purposes, the
22 Quality Indicators (QIs) from the RAI-MDS 2.0 reported fair to
excellent inter-rater reliability, except for two (Mor et al., 2003). Except
for three of the 100 single items used for measuring the quality in-
dicators, good to excellent inter-rater reliability was reported for all
(Mor et al., 2003). In addition, the content validity of the QIs reported
pressure ulcers as the most practice sensitive QI; variations were found
between the QIs considered as most sensitive for physician and nursing
care, while none of them were considered to be most sensitive for pol-
icy/decision makers (Estabrooks et al., 2013).

Lastly, the accuracy of the RAI-MDS in identifying hospitalization
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events and payment sources was evaluated, reporting that the RAI-MDS
is not ideal for the identification of these elements without the support of
supplemental information from claims data (Cai et al., 2011).

4. Discussion

This systematic review aimed to provide insight into the content and
psychometric characteristics of CGAs to enable potential users to make
an informed decision when a CGA is considered to be implemented.

We found that some of the CGAs included broad domains which
makes it difficult to identify what they are specifically assessing. On the
contrary, other assessments were more specific or clearer by referring
and evaluating the domains in more detail. We consider it necessary to
be more specific on the domains as these are screening tools that could
identify risk factors for potential deterioration and take into account the
complexity associated with older adult care, which is associated with
comorbidity, polypharmacy, multiple treatments, etc., and could guide
clinical decision making and interventions (Bernabei et al., 2008; World
Health Organization, 2015; Scanlan, 2005), so if the information is clear,
and the dimensions and warnings are well defined, the relevant clinical
information will be gathered by the clinicians. This approach also allows
to compare how comprehensive a CGA is against proposed lists of do-
mains that are considered relevant to be evaluated by a CGA (Pilotto
et al., 2017; British Geriatrics Society, 2019) and could facilitate the
clinicians and policy makers decision on which instruments are more
suitable for their specific situation and aim.

By acknowledging the comprehensiveness of the CGAs, a big amount
of data could be gathered supporting improvements and developments
of algorithms that could be used to incorporate automatic learning to
extract and identify useful information through large databases (Dipnall
etal., 2016). Consequently, this could guide the development of decision
models for medical and care procedures, such as prognosis, diagnosis,
and treatment planning, which should be embedded into CGAs as sys-
tematic support components (Gongora et al., 2018), optimizing
personalized treatments and improving evidence-based decisions mak-
ing among clinicians and scientists, identifying the causes of unmet care
of older adults and more effective treatment approaches (Gongora et al.,
2018).

The most studied instruments for long term care were the RAI-MDS
and its subsequent versions, and for community care were the RAI-
MDS HC and subsequent version, and OASIS. The RAI-MDS and RAI-
MDS HC and their subsequent versions have been studied, validated,
and adapted globally. Only the CPAT and OARS-OMFAQ were adapted
for other non-English speaking countries, but not reaching the global
covering of the interRAI network instruments. Another distinguishing
feature was that interRAI instruments used specific population samples
clinical characteristics (e.g., depression, cognition, dementia) neces-
sarily to validate the outcomes of interest.

Although the number of studies and psychometric results positively
support the RAI-MDS and subsequent versions for its used in long-term
care facilities as compared to the other identified CGAs, some consid-
erations must be made. Its reliability improved along the evolution to
the next versions, reporting good to excellent results in the later stages.
Overall, the main strengths rely on the psychometric characteristics of
the Cognition, ADL, Time Use, and CBP items, and the outcomes relevant
for clinical decision making and organization of care (e.g., RAPs and
RUG I1I); however, flaws remain on items such as oral/dental problems,
risk of undernutrition, urinary tract infection, and depression and mood.

For community care, the difference on the number of studies vali-
dating the CGAs was not as vast as for long-term care settings, and the
psychometric characteristics appear to achieve high standards for all,
except for the CARI and the CARE. However, some considerations must
be contemplated: a) The CARE, the CARI, the MAI and the OARS-
OMFAQ were not reported to be validated against gold standards or
criterion measures; b) the CARE, the CARI, the Popovich Scale, the
OASIS, and the OARS-OMFAQ were studied with suboptimal study
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designs, using small samples; c) items of the scales of the Popovich Scale
and OASIS were validated against OARS-OMFAQ scales as the criterion
measure, for which strong psychometric evidence is not available; d)
inconsistency was revealed on the validation and reliability of the
OASIS, some studies reported high values but this was not confirmed by
other studies; and e) the RAI-MDS HC and subsequent version reported
similar flaws to the aforementioned for the RAI-MDS and subsequent
versions on areas such as mood and depression and the oral health
section.

In this review mainly studies performed in high income countries
have been included. Studies on CGAs performed in low to middle income
countries, such as African, Southeast Asian, and Latin-American coun-
tries have not been found, despite Spanish language was one of the in-
clusion criteria. This might imply that in these regions, where health
systems are not optimally developed, an integrated care approach to-
wards ageing has not been implemented yet, despite that these regions
are also confronted with an ageing population (Prina et al., 2019).

4.1. Strengths and limitations

The strength of this review relies on reporting on a comprehensive
panorama of the CGAs available for long-term and community care, with
insights on the psychometric properties, the content, and the variety of
instruments. The results presented here support reliable decision-
making on care planning and health policy outcomes, impacting the
vulnerable older adult population that live in these care settings.

Several limitations regarding this systematic review must be
considered. First, our definition of a CGA encompassed single multi-
disciplinary assessment instruments targeting different domains, not a
conglomerate of single domain instruments assessing each area indi-
vidually or those developed for being used for one single discipline.
Therefore, a number of CGAs used in practice might not be included in
our results. This definition of a CGA might be closer to the integrated
care approach proposed at the introduction (Johri et al., 2003; McDo-
nald et al., 2013; World Health Organization, 2015), which focusses on
the facilitation of data sharing across care settings, offering a core set of
items avoiding different score systems, and thereby facilitating an easy
transfer between care settings. Second, several statistical methods and
strategies were used to assess the psychometric characteristics, however
we proposed a single criterion to report, compare and analyse these
results. Also, we only used specificity, sensitivity, and AUC regarding
diagnostic accuracy. Third, CGAs in other languages than English and
Spanish were not considered. Finally, some of the study designs and
types of validity and reliability presented at the tables are according to
the researchers’ judgements as they were underreported by some of the
studies.

5. Conclusion

The timely detection of clinical problems, side effects or comorbidity
is strategic for a good quality care, so, it is highly relevant to considered
reliable tools with clear and specific domains to support clinical
decisions.

Due to the study characteristics such as the sample size, number of
studies, instrument development trajectory, validation in several coun-
tries, and availability in different care settings, we recommend the
interRAI LTCF and interRAI HC to be used for long-term care facilities
and community care, respectively. Also, it has been demonstrated their
potential for predicting mortality, hospitalizations, admission, urinary
infections, and detecting cognitive problems, falls, and nutritional risk
factors. Nonetheless, health care professionals must be aware of the
flaws reported for mood, depression, oral health, risk of undernutrition,
and urinary tract infection.
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