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Abstract

Background: A multi-domain suite of instruments has been developed by the interRAI research
collaborative to support assessment and care planning in mental health, aged care and disability
services. Each assessment instrument comprises items common to other instruments and
specialized items exclusive to that instrument. This study examined the reliability of the items from
five instruments supporting home care, long term care, mental health, palliative care and post-acute
care.

Methods: Paired assessments on 783 individuals across 12 nations were completed within 72
hours of each other by trained assessors who were blinded to the others' assessment. Reliability
was tested using weighted kappa coefficients.

Results: The overall kappa mean value for 161 items which are common to 2 or more instruments
was 0.75. The kappa mean value for specialized items varied among instruments from 0.63 to 0.73.
Over 60% of items scored greater than 0.70.

Conclusion: The vast majority of items exceeded standard cut-offs for acceptable reliability, with
only modest variation among instruments. The overall performance of these instruments showed
that the interRAl suite has substantial reliability according to conventional cut-offs for interpreting
the kappa statistic. The results indicate that interRAl items retain reliability when used across care
settings, paving the way for cross domain application of the instruments as part of an integrated
health information system.
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Background

Population aging and the increased burden of disability in
middle and high income nations pose unique challenges
to health care systems. The lives of frail elderly individuals
and persons with disability are affected by complex inter-
actions of physical, social, medical and environmental
factors that necessitate multidisciplinary approaches to
care. Services tend to be provided by a variety of health
and social service agencies including both community
and facility-based settings. For example, persons who are
experiencing cognitive loss or decline of functional ability
may receive support from home care agencies, supportive
housing, rehabilitation services, or nursing homes. Simi-
larly, persons with mental health problems may receive
psychiatric services in primary care, community mental
health programs, mental health group homes, or in-
patient psychiatric units of hospitals. At the end of life,
palliative care may be provided by community-based
agencies or by residential hospices, but periodic contact
with acute hospitals is also not uncommon. For each of
these populations, health and social services are intended
to be provided through an integrated system of care rather
than through a singular organization.

The need to receive support from multiple service agencies
has important implications for persons with complex care
needs. At the individual level, there may be a risk of dis-
continuity of care if information systems are not compat-
ible or if clinically relevant information is not shared
between agencies. This may mean that needs are not iden-
tified[1] when transitions are made between service pro-
viders, longitudinal change in functional status may go
undetected as the person moves between service settings,
or care plans are not followed through when the person
receives care from another sector. The lack of coordination
of information gathering can result in duplication of
effort, increased assessment burden, and frustration
among care recipients and their support network. For
these reasons, there is a clear need for an integrated, multi-
sectoral approach to assessment for persons with complex
care needs.

The interRAI family of assessment instruments http://
www.interrai.org was designed to be used with a variety of
vulnerable populations [2,3]. The first interRAI instru-
ment was the Resident Assessment Instrument (RAI),
developed in the United States in response to the Omni-
bus Reconciliation Act of 1987 [4]. The interRAI network
was established initially based on the international col-
laborative efforts of clinicians and researchers to apply the
RAI to nursing home residents in other countries [5]. By
1996, interRAI released the RAI-Home Care with the aim
of establishing a compatible assessment approach in com-
munity based care settings that served populations at risk
of nursing home placement or required post-acute or long
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term home care services [6-8]. The RAI-Mental Health
instrument [9,10] was the first interRAI instrument
designed to be used with a general adult population in
psychiatric hospital settings including, but not limited to,
geriatric psychiatry. Other interRAI instruments devel-
oped in the 1990's include the RAI-Acute Care [11,12],
RAI-Post Acute Care [13], and RAI-Palliative Care [14].

The development of all these assessment instruments was
guided by the design principles for the original RAI The
assessments were intended to use all sources of informa-
tion available. Judgments were to be based on observable
traits, have operational definitions and coding instruc-
tions that specified inclusion and exclusion criteria, and
use clearly delimited time frames for observations
anchored to a specific assessment reference date. In addi-
tion, each of these instruments was intended to support
applications for multiple audiences including care plan-
ning, outcome measurement, quality improvement, and
resource allocation. To this end, efforts were made to
retain the capacity to derive or extend existing outcome
measures (e.g., scales related to cognition, ADL, pain,
depression, behaviour) and decision support algorithms
(e.g., case mix algorithms, quality indicators).

The initial set of RAI instruments was developed in a serial
process. For new instruments, this meant that lessons
learned from the use of earlier instruments were taken
into account in the development of subsequent instru-
ments. However, the need to refine older instruments
became apparent as innovations were identified. Also, it
was recognized that the family of instruments should be
refined in parallel, treating the collective set of instru-
ments as an integrated system rather than as complemen-
tary, but independent assessments for specialized care
settings.

In the year 2000, interRAI launched a multinational effort
to update the entire family of RAI instruments and to
develop new instruments for sectors not yet addressed by
the existing instruments. The result of this effort is an inte-
grated suite of instruments providing compatible assess-
ment approaches for nursing homes, home care, acute
care, post acute care, palliative care, assisted living, sup-
portive housing, services for persons with intellectual dis-
abilities, community mental health, emergency
psychiatry, and inpatient psychiatry. The initial focus of
the redevelopment effort for the interRAI suite of assess-
ment instruments was to identify a common core set of
about 70 items that would be present in all instruments,
with exceptions permitted only for specialized settings
where prevalence rates for the item will be negligible (e.g.,
pressure ulcers in in-patient psychiatry). Examples include
items such as cognitive skills for decision making, activi-
ties of daily living (e.g., personal hygiene, toilet use, eat-
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ing), mood (e.g., negative statements, persistent anger,
crying/tearfulness), behaviour problems (e.g., verbal
abuse, resisting care), falls, and health symptoms (e.g.,
pain frequency and intensity, fatigue). The next step was
to identify over 100 optional items that would appear in
many, but not all, instruments. These items were expected
to be relevant to several service settings, but not pervasive
enough in all service settings to warrant inclusion in the
list of core items. Examples include long-term memory,
situational memory, hearing aid use, family/close friends
feeling overwhelmed by the person's illness, instrumental
activities of daily living (e.g., meal preparation, financial
management, phone use), stamina, additional health
conditions (e.g., extrapyramidal symptoms, abnormal
thought processes, delusions), medication adherence, and
preventive interventions and screening (e.g., influenza
vaccination, breast screening). Finally, specialized items
that would only appear in specific instruments were also
identified. For example, the in-patient psychiatry instru-
ment has 170 unique measures (e.g., number of lifetime
psychiatric admissions, command hallucinations, suicid-
ality, illicit drug use, police intervention for criminal
behaviour, history of sexual violence or assault as perpe-
trator, problem gambling) whose prevalences would be
too low to warrant their use in non-mental health settings.

Once the initial item set was identified for the interRAI
instruments, a 12-country effort was launched to evaluate
the psychometric properties of the instruments in differ-
ent health care settings. The present paper reports on the
results of that cross-national effort with a particular
emphasis on inter-rater reliability. There have been several
studies of the reliability and validity of the early versions
of interRAI instruments for nursing homes [15-20], home
care[6,7,21], mental health [10], acute care [11], and pal-
liative care [14]. The general trend of these studies has
been to show improved reliability over time with newer
versions of these instruments, and they provided consist-
ent evidence of good psychometric properties across pop-
ulations and service settings. The multinational effort
described here was launched in 2005 and included five
instruments from the new suite designed for use in the fol-
lowing care settings: nursing homes, home care, rehabili-
tation, palliative care, and in-patient psychiatry Results for
the new interRAI Acute Care [22] and interRAI Intellectual
Disability [23] have been reported elsewhere. Reliability
and validity results for new instruments in the suite (e.g.,
interRAI Community Mental Health) will be reported in
future publications.

Methods

Study Participants

interRAI Fellows from 12 countries (Australia, Canada,
Czech Republic, France, Iceland, Italy, Japan, South Korea,
Netherlands, Norway, Spain, and United States) volun-
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teered to test one or more of five instruments available by
2005 for long-term care facilities, home care, palliative
care, post-acute care, and mental health. Individual
researchers selected instruments based on the availability
of pilot sites in their countries, which was often depend-
ent on patterns of use of the earlier versions of the instru-
ments. For each instrument, interRAI created a detailed
item by item instruction manual, with item definitions,
process instructions, and examples. Field staff members
were trained to do the assessments following this instruc-
tional set. These trained clinicians then completed dual
assessments for 783 individuals. As shown in Table 1, the
most widely tested instrument was the LTCF (8 countries,
31% of assessments) and the least common was MH (1
country, 11% of assessments). The largest number of
assessments came from Canada (147 pairs), the United
States (141 pairs), and Iceland (80 pairs), and the fewest
were obtained from Spain (29 pairs) and Japan (28 pairs).

Data Collection

The five assessment instruments used in this study were
the interRAI Long Term Care Facility (interRAI LTCF),
interRAI Home Care (interRAI HC), interRAI Post Acute
Care (interRAI PAC), interRAI Palliative Care (interRAI
PC), and interRAI Mental Health (interRAI MH). All items
are coded using the same assessment approach; namely,
the assessor uses all sources of information and then exer-
cises clinical judgement as to the most appropriate answer
based on standardized coding guidelines provided in the
instrument's training manual. Most items permit the use
of multiple information sources including personal inter-
views, review of the chart, direct observation of the per-
son, communication with informal caregivers, and use of
clinical communication between health care staff (e.g.,
tracking forms, clinical correspondence). However, a lim-
ited number of items are restricted to recording only the
person's self report (e.g., self-rated health; self-rated mood
items dealing with depression, anxiety and anhedonia;
personal goals of care). All items include standardized
responses sets with item definitions, inclusions/exclu-
sions, and observational time frames provided in the
manual and on the assessment form. As noted earlier, all
assessments include a set of common core data elements,
which are the primary focus the present analyses, as well
as specialized items unique to that service setting. The
items typically are rated based on the presence or absence
of a condition, frequency of its occurrence in a standard-
ized time frame (typically three days), or severity based on
anchor terms defined in the assessment manual (e.g., pain
severity). The number of common and unique items for
each instrument examined in the present study are
reported in Table 2.

In each participating site, two health professionals com-

pleted their assessment of the same individual independ-
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Table I: Reliability samples by country and interRAIl instrument
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Country interRAI Assessment Instrument Number of
instruments
evaluated
Long-Term Home Care Palliative Care Post-Acute Mental Health  All Instruments
Care Facility (HC) (PC) Care (PAC) (MH)
(LTCF)

Australia 18 26 44 2
Canada 58 89 147 2
Czech republic 30 30 60 2
France 31 16 47 2
Iceland 30 30 60 2
Italy 23 30 30 83 3
Japan 29 29 |
Korea 30 29 59 2
The 29 16 45 2
Netherlands
Norway 30 10 40 2
Spain 28 28 |
United States 16 97 28 141 3
All Countries 5

- Participants 246 220 126 102 89 783

(n)

- Participants 314 28.1 16.1 13.0 1.4 100.0

(%)

- Study sites 8 6 5 4 | 24

ently at different times. Assessors were blinded to others'
results and they were not permitted to discuss the case
with each other, nor were they permitted to exchange
information; however, they were both able to access the
persons chart when completing their assessment. The
intent of this approach was to use a conservative method-
ology for evaluating inter-rater reliability in a manner that
would mimic real-world assessment experiences. This
methodology provides a more realistic appraisal of inter-
rater reliability than would be obtained from use of artifi-
cial case examples or simultaneously completed assess-
ments.

It was not the purpose of the study to make comparisons
between sites or countries. Therefore, the protocol did not
call for selection of randomized samples, and there was
no requirement for countries to target common popula-
tions or settings. In order to reduce burden on staff and to
simplify the approach for obtaining consent, convenience
samples were used, but study coordinators were encour-
aged to obtain data for heterogeneous samples in order to
test the applicability of the instruments in diverse clinical
populations.

The study protocol required dual assessments to be done
within 72 hours, but staff were encouraged to complete
them in less time particularly in settings with a higher risk
of rapid rate of clinical change (e.g., post-acute or pallia-

tive care). The actual number of hours between assess-
ments was not recorded electronically, so it is not possible
to estimate the average time between assessments.

Assessors were trained to use a variety of information
sources, such as direct observation, interviews with the
person under care, family, friends, or formal service pro-
viders, and review clinical records, both medical and nurs-
ing. The assessors were ordinary clinical staff, external
research staff, or a mixture of both. Most assessors were
nurses, but other professionals were also used. In line with
interRAI's standard approach to coding, they were all
instructed to exercise their best clinical judgment in order
to record observations based on their evaluation of the
most accurate information source.

All assessments were recorded in paper form and either
entered locally into a database or sent to the project team
for transcribing and analysis. Data from all countries were
then combined into a single analytic data set for the cross
national analyses.

Assessors were asked to track the time used to complete
the assessment and to fill out a debriefing form on their
experience in doing the assessment. This information was
used by local project coordinators in participating coun-
tries to monitor how close the instruments were to meet-
ing the target completion time and to collect comments
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Table 2: Distribution of selected characteristics by interRAI instrument

Variable interRAI Assessment Instrument
Long-Term Care Home Care (HC) Palliative Care (PC) Post-Acute Care Mental Health  All Instruments
Facility (LTCF) (PAC) (MH)
Age group
- <65 35 10.4 13.8 83 - 9.9
- 65-84 50.9 60.4 46.8 68.1 57.5
- 85+ 45.6 29.2 394 23.6 326
Female 723 62.1 58.7 66.0 - 65.7
Widowed 52.7 479 432 36.9 5.7 424
Impaired in decision 834 45.7 65.9 382 43.8 59.5
making
Rarely/never 4.9 1.5 18.0 0.0 - 5.5
understands others
Makes negative 23.6 17.4 16.5 10.8 17.9 18.5
statements
Sad/pained facial 224 12.5 229 274 472 23.5
expressions
Any aggressive 17.3 0.5 - - 25.8 12.4
behaviour?
Hallucinations or 1.6 23 - 0.9 16.8 3.8
delusions
Early Loss ADL: 65.8 329 778 30.1 19.1 48.5
Personal Hygiene
Impaired
Mid Loss ADL: 57.7 38.2 78.6 427 7.9 48.1
Walking Impaired
Late Loss ADL: 21.8 18.3 57.6 4.8 79 227
Eating Impaired
Pain not present 61.9 342 424 41.6 0.0 41.3
Severe/excruciating 6.9 237 24.8 8.9 - 15.8
pain present
Non-smoker 93.1 90.4 93.5 95.1 57.3 92.6
Falls 10.8 15.7 9.4 30.3 0.0 132
Hospitalized in last 12.2 20.3 - - - 15.9
90 days?
N 246 220 126 102 89 783

In some cases, items are not available because they were not gathered as part of the study protocol or they are not available for specific

instruments.

Any occurrence of verbal abuse, physical abuse, socially inappropriate behaviour, or resisting care

Excludes psychiatric admissions

that could be useful in future discussions regarding the
refinement of the instruments. However, since the forms
were considered an optional part of the protocol, this
information was not always forwarded to the project coor-
dinators and these data were not compiled electronically
for further analysis. That said, there were no international
reports of major problems with the study protocol or draft
versions of instruments reported to the study team.

Analysis

The reliability of the various interRAI instruments was
evaluated mainly with weighted kappa coefficients using
Fleiss-Cohen weights [24]. For binary items, ordinary
kappa coefficients were used. According to Landis and
Koch[25], kappa values below 0.40 should be considered

poor, between 0.41 to 0.60 should be considered moder-
ate, 0.61 to 0.80 should be considered substantial, and
above 0.81 should be considered almost perfect. How-
ever, the stability of kappa estimates is affected by the dis-
tributional properties of items. For example, binary items
with less than five percent of cases in one of the two values
will yield unstable estimates, even with sample sizes of
several hundred cases.

Kappa values are generally preferred as indicator of relia-
bility over percentage agreement, because the latter may
under-represent the reliability of multi-level items with
modest disagreements regarding severity of a given prob-
lem. Percentage agreement will also over-represent relia-
bility for binary items with highly skewed distributions.
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Ethics

Ethical considerations were addressed by the appropriate
research ethics committee in each country providing data
in accordance with national guidelines.

Results

Table 2 provides a summary of sample characteristics for
the five sectors included in the present study. Not surpris-
ingly, there was considerable cross-sector variability in the
types of persons being assessed. The residents of long term
care facilities tended to be older, were more likely to be
female, and had substantial higher rates of cognitive and
ADL impairment than participants from other sectors.
Pain rates were highest in palliative care settings, although
pain was also very prevalent in the home care sample. The
mental health sample had higher rates of depression and
behaviour disturbance than was evident in other popula-
tions. These sample differences, though not surprising, are
informative because they confirm the relatively distinctive
natures of the populations considered here. On the other
hand, the results also point to the fact that most of the
issues considered in the interRAI suite are relevant to at
least a subset of persons receiving care in most service set-
tings.

Figure 1 provides the kappa values (binary items) and
weighted kappa values for the total sample, including all

1.00

=) Q =2
N o) 00
= o o

Average Weighted Kappa
o
N
o

o
o
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Instruments

W Common Iltems

Figure |
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tested instruments. For every instrument, kappa or
weighted kappa values for items that also appear in at
least one of the other instruments are presented separately
from values of items that appear in only that instrument.
The overall kappa mean value of all 161 items, common
to two or more instruments, was 0.75. When considering
the core items that appear in multiple instruments, the
LTCF had the highest mean kappa (0.74) and the HC
instrument the lowest (0.69). That said, all instruments
can be considered to have substantial overall reliability
based on Landis and Koch's [25] convention for interpret-
ing kappa values.

The number of specialized items that were unique to indi-
vidual instruments varied from as few as 8 items in the
PAC to as many as 170 items in the MH. Considering
these specialized items, the PAC showed the highest mean
kappa value (0.73), while the other instruments varied
between 0.63 and 0.68 (see Figure 1). These results are
particularly encouraging because the specialized items
tend to be among the newer items in the interRAI suite,
whereas the core items are usually refinements of items
that have been available for 10 or more years.

Table 3 shows examples of the mean kappa values for var-
ious assessment sections considering both the overall per-
formance in the total sample and the means from each

PE PAC MH

1 Unique Items

Average weighted kappa value by interRAI instrument and type of item.
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Table 3: Average weighted kappa values by type of item and interRAIl instrument

Item Domains Number of Long term care Home Care Palliative Care Post Acute Mental Health  All Instruments
Items facility (LTCF) (HC) (PC) Care (PAC) (MH)
148 common48 |12common62 63 common 64 120 common 8 48 common 170 Weighed
unique unique unique unique unique Kappat*
Sex | 0.96 0.93 0.98 0.98 0.96
Marital Status | 0.93 0.92 0.90 0.94 0.92 0.93
ADL 9 0.87 0.90 0.8l 0.84 0.92 0.89
Discharge 2 0.65 - - 0.39 0.86 0.87
status
Height, weight 2 0.82 0.85 - 0.96 0.8l1 0.84
Stage of | 0.85 0.87 0.80 0.82 - 0.84
pressure ulcer
Communication 2 0.76 0.75 0.88 0.80 0.82 0.83
Tobacco, 2 0.91 0.73 0.78 0.71 0.92 0.82
Alcohol
Allergy to drugs | 0.91 0.74 0.88 0.76 - 0.82
IADL 6 - 0.77 - 0.74 - 0.82
performance
IADL capacity 4 - 0.79 - 0.74 - 0.78
Standing 2 0.83 NA - 0.75 - 0.8l
Continence 3 0.90 0.76 0.72 0.63 0.91 0.80
Treatments 8 0.83 0.93 0.79 0.76 - 0.80
Thoughts 3 0.73 0.75 - 041 0.66 0.79
Cognition 4 0.77 0.65 0.83 0.69 0.87 0.79
Falls, fractures 3 0.86 0.65 0.61 0.82 0.73 0.77
Prevention 4 0.65 0.77 - - - 0.74
Pain 4 0.63 0.76 0.69 0.73 0.71 0.73
Legal status 5 0.73 0.61 - 0.76 0.94 0.73
Advance 4 0.63 - 0.87 0.83 1.00 0.73
directives

For variable sets with a single item the kappa value reflects the value for that item alone. All other rows reflect the average kappa value for the types

of items available for that domain area.

instrument tested. The items with the best mean kappa
values in the total sample were Activities of Daily Living,
discharge potential, therapies prescribed or given, height
and weight, understanding others, IADL performance,
standing, and incontinence. All of these items had a mean
(weighted) kappa of 0.80 or better. The lowest mean
kappa values were obtained for items related to vision,
hearing, nutrition, delirium, some mood items, skin con-
dition, health instability, dental health, hospital use, and
social contacts. Nonetheless, these items had moderate to
substantial agreement with the large majority obtaining
kappa values between 0.60 and 0.70. For example, four
items on delirium yielded 19 kappa values across five
instruments (one of the delirium items is not used in the
mental health instrument). These items had kappa values
ranging from 0.52 for disorganized speech in the interRAI
HC to 0.82 for mental function varies over the course of
the day in the interRAI PAC. Sixteen of the 19 kappa val-
ues for delirium items were above 0.60.

When considering individual items in specific instru-
ments there was some cross-sector variability in kappa val-
ues. For example, the LTCF showed somewhat lower

kappa values for discharge potential, pain, and skin. On
the other hand, thirteen of the sections showed better
kappa means than the total sample. Similar variability
was evident for the other four instruments. However, it is
striking that the large majority of items performed well in
each of the five individual instruments. For only four
items there were kappa values below 0.40 for one or more
of these instruments.

Figure 2 provides a cumulative percentage plot of kappa
values by instrument to illustrate the consistency of item
performance across the interRAI suite of instruments. The
curves for all instruments combined and for individual
instruments show almost identical patterns of reliability.
When the results for all instruments pooled together, less
than 10% of the items had a kappa value of 0.60 and only
one value fell below 0.40 (0.399). Sixty percent of the val-
ues were above 0.70. However, when instruments are con-
sidered separately, the number of individual kappas
below 0.40 is somewhat greater, ranging from a low of 3
items in the interRAI MH to a high of 17 items in the inter-
RAI PAC.
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Figure 2

Cumulative percentage of weighted kappa values by interRAI instrument.

The weakest curve was evident for home care clients, but
even there 47% of the kappa values were above 0.70 and
only four items had a kappa value below .40. The other
instruments all had better distributions of the kappa val-
ues, the second worst being the palliative care, the best
being the LTCF and the PAC.

Discussion

Considerable clinical and scientific effort has been
expended to establish the utility of earlier versions of the
interRAI instruments for specific health care sectors. The
present study is an important step forward because it pro-
vides strong evidence to demonstrate the reliability of the
refined versions of these instruments comprising an inte-
grated health information system for use in multiple care
settings serving multiple populations. This new suite of
instruments provides a scientifically sound information
base to support cross-sectoral clinical and administrative
decision-making. Although this is not a singular solution
to the need for an integrated care system, it addresses at
least one necessary condition for electronic health records
that support health system integration: a common, relia-
ble clinical language that can be used by interdisciplinary
teams in diverse care settings.

There have been some efforts to create singular instru-
ments that may be used in multiple post-acute care set-
tings such as home care, rehabilitation hospitals and
nursing homes (e.g., the Centers for Medicare & Medicare
Services (CMS) CARE project). However, the interRAI
suite of instruments differ from these tools in several
important ways: a) applicability to a much broader range
of service settings; b) use of a common core set of items
linking all instruments combined with instrument-spe-
cific specialized items that are unique to the special needs
of the populations served within specific care settings; and
¢) all instruments in the suite support multiple clinical
and management applications for multiple audiences,
including care planning, case mix classification, outcome
measurement, quality management, and patient safety
assessment.

The present results on reliability are compelling. Virtually
all of the items tested met or exceeded standard cut-offs
for acceptable reliability and a substantial proportion of
items showed excellent reliability. This is particularly
important given that a relatively conservative study proto-
col was used for completion of the assessments in order to
provide a parallel approach to real-world assessment prac-
tices. These results demonstrate that motivated, appropri-
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ately trained staff can obtain high quality assessment
results as part of normal clinical practice, and the domain
areas assessed in the interRAI instruments can be assessed
effectively in multiple settings serving persons of different
ages with different strengths, preferences, and needs.

The development of any new assessment requires a sub-
stantial commitment of time and resources. The develop-
ment of the new interRAI suite occurred over a five-year
period of intensive research involving multidisciplinary
teams of researchers based in 12 countries. An important
consideration in international dissemination is transla-
tion and evaluation of cross-cultural applicability. Hence,
it is important to establish not only the psychometric
properties of assessment instruments in a single language.
The present study demonstrates that the interRAI instru-
ments are reliable in multiple languages and multiple
countries. In addition, the interRAI development effort
relies on extensive feedback from clinicians to ensure cul-
tural appropriateness, clinical relevance and applicability
of assessment items. The strategy of using all sources of
information available to the assessor and the use of stand-
ardized coding rules and item definitions for interpreta-
tion by assessors provides the appropriate level of
flexibility needed to ask questions in a cultural relevant
manner while at the same time ensure international data
standards. This is demonstrated in the present study by
the high reliabilities achieved in North American, Euro-
pean, Asian, and Australian samples. interRAI is currently
in the midst of ongoing translation (and back translation)
of its entire suite of instruments into all of the languages
represented in this, at present, 29-country network.

[t was not surprising to note some modest cross-sector dif-
ferences in reliability for the different interRAI instru-
ments. While every instrument achieved high reliabilities
overall and at the item level, the interRAI HC and interRAI
PC obtained somewhat lower reliabilities than the other
instruments in this study. Only about 15 percent of the
items in the LTCF, PAC, and MH instruments had kappas
below 0.60, whereas the HC and PC had about 25 percent
of items below this value. There are a number of explana-
tions for these findings. In the case of palliative care cli-
ents, the rate of clinical change and the fluctuations of
symptoms and function at the end of life would be an
important consideration for any protocol requiring repeat
assessments at different time points. In the home care
environment, staff members are more reliant on other,
non-clinical informants (e.g., family members) to report
on their observations over the previous three days. In
facility settings, like nursing homes, psychiatric hospitals/
units, or post-acute care, staff members are available on a
24-hour basis and use daily charting systems to monitor
the person's status. Similarly, these facilities are more
likely to have service utilization records (e.g., hospitaliza-
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tion) readily available in the chart accessible to staff at the
time of the assessment, whereas home care case managers
may need to rely on family members for this information.
Therefore, it is not surprising to see a somewhat higher
level of reliability in facility-based care settings.

The capacity to obtain reliable, compatible, clinically rel-
evant data from multiple service settings has important
implications for integrated systems of care. For example, if
a person in one service setting has been assessed immedi-
ately prior to a transition to another setting (e.g., moving
from inpatient psychiatry to community mental health;
admission to a long term care facility from home care)
staff may use the assessment performed in the prior serv-
ice setting as baseline information to use in transitional
care planning. The ability to utilize assessments done in
other sectors should result in a net reduction of assess-
ment burden in the overall system since the basis for reas-
sessment should become significant clinical change rather
than mistrust of data obtained from other health profes-
sionals. In addition, the earlier assessment provides base-
line information that may be used to track clinical
outcomes during the transition period (e.g., detection of
delirium based on changes in assessment values between
sectors). At the organizational level, the ability to link data
from multiple service settings provides the opportunity to
examine quality of care from the system-level rather than
the organization level alone. For example, by linking
interRAI MH discharge data with subsequent interRAI
Community Mental Health data one would have the
opportunity to benchmark mental health quality indica-
tors related to clinical outcomes over the inpatient epi-
sode and over time as the person returns to living in the
community.

While the present study yielded encouraging results
related to reliability, there is considerable additional
research underway related to the new interRAI suite of
instruments. For example, the validity of items and scales
in these instruments will be reported in future publica-
tions. The 12-country study described here included the
additional simultaneous measurement of several other
well-known scales (e.g., Mini-Mental State Examination).
These data will be used to evaluate the concurrent validity
of existing interRAI scales (e.g., Cognitive Performance
Scale[26], Activities of Daily Living scales [27]) and to
identify opportunities to develop new scales or refine
existing scales by taking advantage of new interRAI items
and extended response sets not available in previous ver-
sions. Another major research effort underway is the
refinement of Clinical Assessment Protocols (CAPs) used
as a basis for care planning with all instruments in the
suite[28]. The new CAPs for the HC, LTCF, PAC, and AL
instruments were completed in 2007, and reports on that
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research are in development. The CAPs for all remaining
instruments should be completed by 2009.

Additional work is required to link the clinical data ele-
ments of the interRAI instruments to electronic health
record standards such as the SNOMED-CT system [29].
For example, many of the items included in the MDS
(predecessor to the interRAI LTCF) do not have equivalent
terms in SNOMED-CT [30]. While the present research
makes an important contribution by establishing uniform
data standards across multiple interRAI instruments, the
work to link these instruments to terminology systems in
medical records has not been completed.

The international scope of the study resulted in some una-
voidable study limitations. For example, although every
effort was made to standardize the study methods, there
may have been some country-level differences training
approaches, staff skill levels, and data collection methods
that were not detected here. The variations in which
instruments were used across countries made it difficult to
evaluate country-specific results for individual instru-
ments. Similarly, it was not possible to evaluate the per-
formance of all instruments within a specific country,
since no single country evaluated more than three instru-
ments. In addition, this study examined the level of agree-
ment between two assessors for different instruments, but
there was no requirement for either assessor to be consid-
ered a "gold standard" assessor.

An important strength of this study is the use of a meth-
odology that produces conservative estimates of reliabil-
ity. Assessors were directed to complete their assessments
entirely independently at different times and without any
communication between them. This approach is consist-
ent with how assessments are done in actual clinical prac-
tice, since there are typically not sufficient resources
available for multiple clinicians to complete assessments
together. Reliability studies that allow dual assessments to
be completed at the same time will obviously result in
very high levels of agreement between assessors, but such
methods bear little resemblance to how these instruments
will be used in normal clinical practice.

Conclusion

Producing international instruments, making them relia-
ble, and confirming their validity is an important task for
the interRAI research network. Very few similar endeav-
ours have been reported in the literature, except for diag-
nostic standards such as the World Health Organization's
International Classification of Diseases or the Diagnostic
and Statistical Manual (DSM) for psychiatric conditions.
Hence, the new suite of interRAI instruments can be con-
sidered to be an important step forward in achieving inter-
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national standards for assessment of vulnerable
populations with complex care and support needs.

The inter-rater reliability results from the early use of the
new suite of interRAI instruments shows that most of the
items in these instruments work very well in multiple serv-
ice settings. This means that clinicians, administrators,
policy makers, and researchers can have considerable con-
fidence in the data obtained for different populations
receiving services in different sectors of the health care sys-
tem.

The opportunities for cross-sector and cross-national
comparisons based on the interRAI instruments hold con-
siderable promise for developing effective strategies for
responding to major global challenges related to popula-
tion aging and the expansion of disability. Having estab-
lished a common metric to measure major questions of
interest to service providers, planners, and policy makers,
the capacity to use evidence to inform decision making at
all levels of the health care system has increased greatly.
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