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interRAI Nations

North America
Canada

US

Nordic Countries
Iceland, Norway, Sweden, Denmark, Finland

Europe
Netherlands, Germany, UK,
Switzerland, France, Poland,

Italy, Spain, Estonia,
Czech Republic

Far East/Pacific Rim
Japan, South Korea, Taiwan,

Hong Kong, Australia, New Zealand,
China

Middle East
Israel



The Role of the Integrated Suite

� There has been no common “language”across
care settings and providers to assess and plan
care for patient care

� Common, standardized items and instruments
are the most important single vehicle for
achieving commonality of language across
settings and providers

� This is the logic behind the development of the
InterRAI suite of instruments and items



The interRAI Suite
• An integrated, scientifically sound, set of

setting-specific and cross-setting assessment
instruments

• Content of each instrument depends on the
needs of the persons in the setting, including
standardized measures of physical and
mental health, the performance of basic
activities, social well-being, social
participation, and issues of care



The interRAI Suite tools

• Nursing Home (LTCF)
• Home Care (HC)
• Post-Acute Care (PAC)
• Assisted Living (AL)
• Palliative Care (PC)
• Independent settings

in the Community
(Community Health
Assessment - CHA).

• In-patient Mental
Health Care (MH)

• Community Mental
Health Care (CMH)

• Setting for persons
with Intellectual
Disabilities (ID)

• interRAI will soon
release a focused tool
for use in Acute Care
Hospitals (AC).



Stages of Development

� interRAI Fellows began this effort many years
ago (late eighties) by creating the nursing home
MDS (now the LTCF)

� interRAI next developed the Home Care MDS
Assessment tool (now HC) in early nineties

� interRAI has since moved on to create a “full”
Suite (family) of assessment tools

� Each assessment instrument in the Suite rests
on a research foundation – reliability and validity
trials, process analyses, and effectiveness
studies



Integrated Health Information System:
The Challenge

� The pre-Suite versions of interRAIs instruments
were developed over a ten-year period:
• At different times … with different knowledge
• By different expert committees

� As a result there were differences in:
• Item wording
• Time frames over which items were assessed
• Coding instructions
• Consistency with the most current research



interRAI ISD Committee
Suite Development Effort

� Phase one – the first step
• Inventory of all items in all interRAI

instruments
• Classification of items into four categories

– Core – should appear on all instruments
– Optional – appropriate form some instruments
– Instrument specific – only applies to a single

instrument
– Items to drop – they just didn’t work



Suite Development Effort
� Phase two

• Harmonization of Core and Optional items
– Review of measurement properties
– Refinement to single standard wording for each item as

it is to appear in all instruments in the Suite
– Specification of the code responses for the

standardized items

� Establishment of new standards
• Removal of all references to client, patient, resident

– Standard is either no term or “person”
• Use of three day observation (assessment) period



Suite Development Effort

� Phase three
• Redesign of all instruments
• Each instrument committee

– Incorporated Core items, added appropriate Optional items
• Instrument forms approved in draft in 2003 and

interRAI went into the field with a wide-ranging, cross-
national trial

– With the largest groups of field sites coming from Canada



Suite Development Effort

� Phase four
• Field test completed
• Analysis of the distributional properties of the

items – did the new items behave as
expected

• Reliability of items established
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Suite Development Effort

• Feedback solicited on real-world problems with items
and process in the field trial

• Cycles of review and Suite upgrade by interRAI
Fellows and experts from around the world

• Discussions with field sites on proposed changes –
e.g., what small set of changes/additions would make
an assessment instrument “work” – e.g., PC feedback
from Canada and Iceland

• Finalization of the Suite – April 2005



Development Process for
the RAI Family of Instruments

RAI-PC

RAI-PAC

RAI-AL

RAI-AC

RAI-MH

RAI-HC 2.0

RAI 2.0

Identify main clinical problems
Specify triggers for each problem

Develop assessment protocols
Develop additional applications

Conduct clinical studies
Implement in clinical settings

On-going evaluation & refinement

Conduct reliability & validity trials













interRAI Implementations
� All US nursing homes
� 10 US states – home care
� Switzerland, Hong Kong (home care)
� Iceland and Estonia (nursing home, home

care)
� 7 Canadian provinces
� Major trial in China
� 30+ nations currently experimenting with RAI

instruments
� RAI translated into 18+ languages



Structured
Assessment

InterRAI
suite

Case Mix

Outcome
Measurement

Scales
Quality

Indicators

Protocols
Care planning

Placement &
Priority

Outputs from the assessment



Existing Scales
� In selecting items to be included in tools such as

the new variant of the nursing home assessment
instrument, interRAI included the items required
to score
• CMS' Quality Indicators
• The RUG III system,
• the CAPS
• The many established scales that are based on the

earlier generation of these assessment instruments
(CPS, DRS, Pain, ADLs, IADLs, Index of social
engagement, CHESS)



New Scales
� As a part of our field trial we completed a

series of new validation studies
� New and refined scales resulted

• A new delirium scale
• A new self-report deprerssion scale
• Refinements to a number of scales, including

the Cognitive Performance Scale and Pain
Scale



Geriatric Assessment
Patient level

Population level Database

Prognostic
factors
Outcome
measurements
Quality control
indicators

Make the physical exam
complete
Better care plan

Comparisons



Drug Group
Drug Class
Drug Subclass
Drug Name
Drug Dosage
Drug Strength

MediSpan

Drug Class
Pricing Data

AHFS

NDC codes

Drug Data

Eligibility

Hospital
Skilled Nursing Home
Hospice
Home Health

Claims

CMS Data

Ownership
Size/ #beds
NH Chain
Staffing level
Quality deficiency
Special Care Unit

Facility Data

Census Data
Labor statistics
Health care resources

ARF Data

MDS Data

The SAGE database



Numbers of the SAGE database

• Longitudinal (1992-2001)
• Nearly 2.000.000 pts
• Mean age: 83 yrs (8% 95+ yrs old)
• About 5 million interRAI LTCF
assessments
• About 50 million of drug records



interRAI suite
Patient level

Population level Database

Prognostic
factors
Outcome
measurements
Quality control
indicators

Make the physical exam
complete
Better care plan

Comparisons



Pain predictors in oncological patients

Bernabei et al. JAMA 1998; 279: 1877Bernabei et al. JAMA 1998; 279: 1877--18821882

Daily pain
(n=4003)

No pain*
(n=9610)

ODDS RATIO 95% CI

85+ years old 1128 3540 0.56 (0.51-0.67)

Race:
Afro-Americans

188 852 0.55 (0.44-0.68)

Cognitive
impairment

1608 4955 0.72 (0.64-0.80)



interRAI suite
Patient level

Population level Database

Prognostic
factors
Outcome
measurements
Quality control
indicators

Make the physical exam
complete
Better care plan

Comparisons



Effects of ACE Inhibitors and Digoxin on
Health Outcomes of Very Old Patients with

Heart Failure
No. of Events

Digoxin
(n=14890)

ACE
Inhibitors
(n=4911)

RR (95% CI)

Outcome
Death 4845 1504 0.89 (0.83-0.95)
CV Hospitalization 5699 1973 0.98 (0.93-1.04)
Any Hospitalization 6328 2132 0.96 (0.91-1.01)
Death or Hospitalization 8295 2725 0.95 (0.92-1.00)
Decline in physical function 3985 1208 0.74 (0.69-0.80)

Gambassi G et al.Gambassi G et al. Arch Intern MedArch Intern Med 2000; 160: 532000; 160: 53--6060
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Crude, adjusted odds ratios and 95%Crude, adjusted odds ratios and 95%
confidence intervals of being hospitalized withconfidence intervals of being hospitalized with
diagnosis of ventricular arrhythmias or cardiacdiagnosis of ventricular arrhythmias or cardiac

arrest in residents using antipsychotics on aarrest in residents using antipsychotics on a
standing orderstanding order

Conventional vs. Atypical

Conventional vs. no use
Atypical vs. no use

1.27-3.602.132.19

1.27-2.741.861.53
0.58-1.320.870.70

95% CIAdj. ORCrude
OR

Liperoti et al. Arch Intern Med 2005; 165: 696-701



IncidenceIncidence OfOf ReportedReported CerebrovascularCerebrovascular EventsEvents
InIn PlaceboPlacebo--controlledcontrolled,, DementiaDementia TrialsTrials InIn

ElderlyElderly PatientsPatients TakingTaking RisperidoneRisperidone

2% (7/466)2% (7/466)4% (29/764)4% (29/764)TotalTotal
0% (0/19)0% (0/19)0% (0/20)0% (0/20)BELBEL--1414
1% (2/163)1% (2/163)1% (5/462)1% (5/462)USAUSA--6363
2% (2/114)2% (2/114)8% (9/115)8% (9/115)INTINT--2424
2% (3/170)2% (3/170)9% (15/167)9% (15/167)AUSAUS--55

ptspts w/w/eventseventsptspts w/w/eventseventsStudyStudy
PLACEBOPLACEBORISPERIDONERISPERIDONE

Risperidone usedused within the approved dosage range, for 4 to 12 weeks



Crude, adjusted odds ratios and 95% confidenceCrude, adjusted odds ratios and 95% confidence
intervals of being hospitalized with diagnosis ofintervals of being hospitalized with diagnosis of

stroke/TIA in residents using antipsychoticsstroke/TIA in residents using antipsychotics
compared to non userscompared to non users

0.650.65--3.823.821.571.571.771.77Clozapine/QuetiapineClozapine/Quetiapine
0.830.83--2.112.111.321.321.371.37OlanzapineOlanzapine
0.670.67--1.121.120.870.870.950.95RisperidoneRisperidone

ConventionalsConventionals 0.950.95--1.631.631.241.241.271.27

95% CI95% CIAdj. ORAdj. ORCrude ORCrude OR

Liperoti et al J Clin Psychiatry. 2005 Sep;66:1090-6



ModificationModification ofof antipsychoticantipsychotic effecteffect byby aa priorprior
historyhistory ofof cerebrovascularcerebrovascular diseasedisease on theon the riskrisk ofof

newnew cerebrovascularcerebrovascular eventsevents ((CVEsCVEs))

0.620.62--1.121.120.830.830.880.88NonNon--CVEsCVEs history andhistory and RisperidoneRisperidone
0.680.68--2.232.231.231.231.211.21CVEsCVEs history and Conventionalhistory and Conventional

1.011.01--1.831.831.361.361.421.42NonNon--CVEsCVEs history and Conventionalhistory and Conventional
0.600.60--1.801.801.041.041.071.07NonNon--CVEsCVEs history andhistory and OlanzapineOlanzapine

1.221.22--1.841.841.501.501.331.33CVEsCVEs history and nohistory and no antispychoticsantispychotics

1.551.55--8.848.843.713.713.693.69CVEsCVEs history andhistory and OlanzapineOlanzapine
0.930.93--2.382.381.491.491.741.74CVEsCVEs history andhistory and RisperidoneRisperidone

NonNon CVEsCVEs history no antipsychoticshistory no antipsychotics --1.001.001.001.00

95% CI95% CIAdj. ORAdj. ORCrude ORCrude OR

Liperoti et al J Clin Psychiatry. 2005 Sep;66:1090-6



0.52-1.870.980.91Other Conventionals
0.60-1.771.030.95Phenothiazines
1.15-6.282.682.08Clozapine/Quetiapine

2.28-10.104.80.823.42Multiple antipsychotics

Olanzapine
Risperidone

1.06-3.271.871.54
1.40-2.781.981.52

95% CIAdj. HRCrude
HR

Crude, adjusted Hazard ratios and 95% confidenceCrude, adjusted Hazard ratios and 95% confidence
intervals of being hospitalized for VTE amongintervals of being hospitalized for VTE among

antipsychotic usersantipsychotic users
(ref. cat. non users of(ref. cat. non users of antipsychoticsantipsychotics))

Liperoti et al. Arch Intern Med 2005; 165: 696-701



interRAI suite
Patient level

Population level Database

Prognostic
factors
Outcome
measurements
Quality control
indicators

Make the physical exam
complete
Better care plan

Comparisons



Prevalence Quality Indicators
� Nutrition

• Inadequate Meals
• Weight Loss
• Dehydration

� Pain
• Disruptive/Intense Pain
• Unmanaged Pain

� Physical function
• No Assistive Device for

Clients with Difficulty in
Locomotion

• ADL/Rehabilitation Potential
and No Therapies

� Psychosocial function
• Social Isolation with

Distress
• Delirium
• Negative mood

� Medication
• No medication review

� Safety/Environment
• Falls
• Any injuries
• Neglect/Abuse

� Other
• No Influenza Vaccination
• Hospitalization



Incidence Quality Indicators

� Psychosocial function
• Failure to improve/ incidence

of cognitive decline
• Failure to improve/ incidence

of difficulty in communication
� Other

• Increased health instability

� Incontinence
• Failure to improve/

incidence of bladder
continence

� Ulcers
• Failure to improve/

incidence of skin ulcers
� Physical function

• Failure to improve/
incidence of decline in ADL

• Failure to improve/
incidence of impaired
locomotion in the home



%

26.6%

33.9%
8.7%

27.8%

4.2%

29.1%

16.5%

Nursing Home Quality Indicators ProfileNursing Home Quality Indicators Profile
Facility Name: ABC ManorFacility Name: ABC Manor

©Center for Health Systems Research and Analysis, University of Wisconsin - Madison

Page 1 of 4

NumberNumber Facility
with QI

Peer Group %ile
Domain/Quality Indicator in Denom Percentage Percentage Rank Flag

Report Period: 7/1/00 to 12/31/00

Accidents

2. Prevalence of Falls 14 79 13.3%
1. Incidence of New Fracture 1 79 1.3% 1.8% 40

81

High Risk

Cognitive Patterns

Behavioral/Emotional
3. Prevalence of Behavioral Symptoms

Antidepressant Therapy

7. Onset of Cognitive Impairment

Low Risk

Clinical Management
6. Use of 9+ Medications

4. Symptoms of Depression
5. Symptoms of Depression without

21

19
2

22

1

23
13

79

56
23

79

24

79
79

17.7%

21.2%

26.4%
10.2%

27.6%

10.3%

15.1%

7.9%

76
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52

19

91
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Pharmacological treatment of pain
in cancer patients
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Level 1 No narcotics Level 2 Weak opioids Level 3 Morphine or like
Bernabei et al. JAMA 1998; 279: 1877Bernabei et al. JAMA 1998; 279: 1877--18821882
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Developing an evidence-base for community care
services in Europe

The Aged Home Care project
ADHOC

G I Carpenter Canterbury V Garms-Homolova Berlin
E Topinkova Praque P Jonsson Reykjavik
M Schroll Copenhagen D Frijters Utrecht
H Finne-Soverei Helsinki L W Sørbye Oslo
J-C Henrard Paris G Ljunggren Stockholm

R Bernabei Rome (Principal Investigator)

Carpenter I et al, Aging Clin Exp Res 2004;16:259-269

Monza (I)

Prague
(CZ)

Helsinki
(FIN)

Amiens (F)

Copenaghen
(DK)

Maidstone
Ashford
(UK)

Amsterdam
(NL)

Reykjavik
(IS)

Oslo (N)

Stockholm
(S)

Nurnberg
Bayreuth
(D)

interRAI



AdHoc study
� More than 4000 subjects in Home Care in

11 European countries;
� Age ≥ 65 years;
� Data collected by the interRAI HC version

2.0.



Relationship between mean MDS HC IADL index
and mean MDS ADL hierarchy score by country

Carpenter I et al, Aging Clin Exp Res 2004;16:259-269
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Relationship between mean MDS Cognitive Performance
Scale and mean MDS ADL hierarchy by country

Carpenter I et al, Aging Clin Exp Res 2004;16:259-269
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Fialova, D. et al. JAMA 2005



Fialova, D. et al. JAMA 2005

Prevalence of Potentially Inappropriate Medication Use
Considering All Explicit Criteria Combined
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0.95 (0.91-0.99)Depression

0.95 (0.67-1.34)Pressure ulcer
0.70 (0.44-1.09)Malnutrition
1.04 (0.76-1.43)Economic problems
1.13 (1.10-1.16)N. drugs >3
1.10 (1.06-1.15)Comorbidity
0.67 (0.57-0.78)Living alone

0.94 (0.90-0.98)CPS
1.01 (0.97-1.05)IADL
1.00 (0.97-1.04)ADL
1.15 (0.99-1.34)Gender (female)
1.00 (0.99-1.01)Age

Predictors of influenza vaccination

Landi, F. et al Vaccine 2005



Objective: To assess the association between pain and depression in a population of older adults.
Methods: We conducted a cross-sectional study using data from the AD-HOC database, which
contains information on older adults receiving home care services in 11 European countries. Pain
was defined as any type of pain or discomfort manifested over the seven days preceding the
assessment. Depression was diagnosed as a score ≥ 3 on the Minimum Data Set Depression Rating
Scale.
Results: Mean age of 3,976 subjects entering the study was 82.3 years, and 2,948 (74.1%) were
women. Of the total sample, 2,380 subjects presented with pain (59.9%), but its prevalence differed
substantially among countries. Depression was diagnosed in 181 of the 1,596 (11.3%) participants
without pain and in 464 of the 2,380 (19.5%) participants with pain (p<0.001). After adjusting for
potential confounders, pain was significantly associated with depression (Odds Ratio 1.76; 95%
Confidence Intervals: 1.43-2.17). This association seemed to be modified by gender. Compared to
men participants without pain, women with pain were significantly more likely to present with
depression (OR 1.77; 95% CI 1.29-1.42), while no significant difference was observed for women
without pain (OR 0.86; 95% CI 0.61-1.22) and men with pain (OR 1.24; 95% CI 0.86-1.79). Among
women, the association of pain and depression became progressively more pronounced as pain
severity, frequency and number of painful sites increased.
Conclusion: This study documented that in a large sample of older adults living in the community
pain is associated with depression, especially among women.

Association between pain and depression among older adults
in Europe: results from the Aged in Home Care (AdHOC)

project: a cross-sectional study
Onder G, Landi F, Gambassi G, Liperoti R, Soldato M, Catananti C, Finne-Soveri H, Katona C,

Carpenter I, Bernabei R.

J Clin Psychiatry. 2005 Aug;66:982-8



Onder , G et al. J Clin Psychiatry 2005

Prevalence of Pain by European Country in a Cross-Sectional
Study of Older Adults



Longitudinal analysis – Physical
activity and risk of disability

0,2

0,4

0,6

0,8

1

1,2
Re

lat
ive

 ris
kf

or
dis

ab
ilit

y

Physical activity (hours/week)

≥ 2 h< 2 h < 2 h ≥ 2 h

Age group < 80 years ≥ 80 years
Landi et al. 2006; submitted



The Role of the Integrated Suite

� With the interRAI Suite in place, it will be
possible to achieve
• Better cross-sector information flow
• Improved continuity of care
• Comparable data in all care settings
• Better quality data with transitions



� As explained on interRAI's web site
(interRAI.org), there are no royalty or other
payments required for governments or care
giving agencies to use these assessment tools.

� interRAI is pleased to be able to make them
available for use throughout the world.



International Applications

� 30+ nations currently experimenting with RAI
instruments

� RAI translated into 18+ languages
� interRAI: cross-national consortium of

researchers, clinicians, and policymakers
• Mission: use assessment to understand and improve

care of elderly and disabled persons
• Currently: 46 members



� The interRAI Suite grows out of the prior
generation of well tested MDS assessment tools

� The Suite draws on a common Core set of
items, with unique content depending on the
setting within which an assessment tool will be
used

� The interRAI Suite is designed for use both
within discrete care environments (e.g., nursing
homes, home care) as well as for systems in
which the client is followed from one care setting
to the next (i.e., vertically integrated systems)



Case Mix (RUG)



Case Mix (RUG)





CAP Frequencies (MI Choice Waiver)
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� Continuity of care across care settings and
direct-care providers is a basic goal of the
Suite

� Continuity is essential to:
• Quality of care
• Proper Incentives for providing high quality

care, in terms of;
– Determination of the appropriate level of care
– Adequate and appropriate reimbursement for care



Developmental Time Line for interRAI
Suite

2004

2005

2006

2007

2003

2009

2008

2002

2001
2000

1999

1998

1997

1996

1995

1994
1993

1992

1991

1990

interRAI LTCFRAI 2.0RAI 1.0

interRAI MHRAI-MH 2.0RAI-MH 1.0
interRAI AC
interRAI HC

interRAI PAC
interRAI PC

interRAI CHA

RAI-HC 2.0
RAI-AC 1.0

RAI-PAC 1.0

RAI-AL 1.0
RAI-PC 1.0

interRAI CMH
interRAI ID

RAI-HC 1.0

interRAI PWD



Examples of Areas Assessed

� Cognition
� Communication
� Mood
� Behavior
� Psycho-social well-

being
� Functional Status
� Continence

� Disease diagnosis
� Health conditions
� Nutritional status
� Skin condition
� Activity pursuits
� Social supports
� Medications
� Treatments



> 65 in Home Care in Europe
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InterRAI Related Papers
� Liperoti R, Pedone C, Lapane KL, Mor V, Bernabei R, Gambassi G. Venous thromboembolism among
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Outcome measures available
� Activities of Daily Living (ADL)
� Independent Activities of Daily Living

(IADL)
� Cognitive Performance Scale ( CPS)
� RUG-III summary
� Changes in Health, End-stage disease,

signs and Symptoms scale (CHESS)
� Index of Social engagement
� Depression rating scale
� Pain Scale



interRAI Mission Statement
interRAI believes that standardized assessment
provides crucial information about the needs of
the elderly population which is rapidly growing

world-wide. Comprehensive evaluation, including
functional, psychosocial and environmental
needs, is the key to care planning decisions

resulting in quality care for the individual and
information for wider policy issues.



Age 61±11 71±7 67±10 61±10 65±12 63±11

ACE-i ACE-i vs AR-AT1 AR-AT1 ß-block. Anti-Aldost. Digoxin

Metanalysis ELITE II VAL-HeFT Metanalysis RALES DIG
Pts 12763 Pts 3150 Pts 5011 Pts 9711 Pts 822 Pts 3397

Males (%) 81% 70% 71% 73% 73% 78%

NYHA III-IV no IV 48% 40% (III) 46% 95% 33%

Characteristics of Patients Enrolled in
Randomized Clinical Trials on CHF

Comorbidity no no no no no no

Disability no no no no no no



CHF patients comparability
All trials
(n=12,763)

ELITE II
(n=3150)

SAGE
(n=86,094)

Age (years)
Males
EF
NYHA 3-4
CAD
HTN
NIDDM

61±11
81%
29±7

no class 4
54%
35%
18%

71±7
70%
31±7
48%
58%
49%
24%

85±8
27%
n/a
86%
57%
55%
27%



Target CHF Population in Randomized
Clinical Trial vs. Clinical “Real World”

≥
RCTs Real World

Age (years) 50-65 75

Gender M>F F>M

Diagnosis CHF main
diagnosis

Comorbidity

Therapy Focused on CHF Polypharmaco-
therapy

Compliance Optimal Variable,
often low


