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My speech today

. Background 1: lessons from case-mix
system for elderly persons used in Japan.

. Background 2: ICF

. Development of ICF based geriatric
health scales

. Discussion



Background 1

Lessons from
developing Japanese
long-term care case mix system
In Japan



Type of Insurance and Care system
by its funding Iin Japan

 Medical Insurance
— compulsive, funded by premium
— Co-payment 30%

e Long-term care insurance (LTCI) for the
elderly people since year 2000
— Compulsive, funded by premium(50%) and Tax
— Co-payment 10%
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Eligibility Level and Benefit Limit
Case-mix classification system according to the
elderly ADL and IADL

Table 1 The amount of benefit according to the eligibility level (in the case of home care)

Eligihilitv level Eliagihilitv criteria - Monthlv benefit limit -
: , " 25 to 29 minutes " or " Sum of indirect
Assistance required ADI care and rehahilitation care = 10 \61,500
Care reauired: level 1 30 to 49 minutes \ 165,800
Care reauired: level 2 50 to 69 minutes \ 194,800
Care reauired: level 3 7 89 minutes \ 267,500
Care reauired: level 4 inutes \ 306,000
) mare \ 358 300

267.500yen/month
Institutional service,
or at home service 7 day care per week




Decision tree model using Time study data

Predictive power of the eligibility test in Japanese long-term care
Insurance system: predicted vs actual time

1996 (n=2896) 2001 (n=4478)

Predictive power : R2 0.527 || —| R2 0.617
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Limitation

 To many scales (80 items)
 High management cost
— Municipality
— Physicians and other professional costs

 Can’t measure change of functioning
— Not suitable for rehabilitation services



Back ground 2




ICF (International Classification of
Functioning, Disability and Health)

* |CF (International Classification of Functioning,
Disability and Health) was developed and
approved by WHO In 2001 for classifying the
functioning, health and disability

* According to WHO, the ICF has been
accepted as the international standard to
describe and measure health and disability

« Application is still underway




ICF domains

Environmental
Factors

Activity and Participation Body structures



Index of
ICF

(chapter
level)

ICF
Inclusively
covers
human
functions,
but there
are to many
codes.

[CF

BOOY FUNCTIONS

+ CHAPTER 1 MENTAL FUNCTIONS

+ CHAPTER 2 SENSCRY FUNCTIONS AND PAIN

+ CHAPTER 3 VOICE AND SPEECH FUNCTIONS

+ CHAPTER 4 FUNCTICNS OF THE CARDIOVASCLLAR, HAEMATOLOGICAL,
IMAUNCLOGICAL AMD RESPIRATCRY SYSTEMS

+ CHAPTER 5 FUNCTICNS CF THE DIGESTIVE, METABOLIC AND ENDOCRINE
+ CHAFTER 6 CENITOLRIMARY AND REFROCUCT IVE FLWCTIONS

+ CHAPTER 7 NELROMUSCULOSKELETAL AND MOVEMENT-RELATED FUMCTIONS
+ CHAPTER 8 FUNCTIONS OF THE SKIN AND RELATED STRUCTIRES

BODY STRUCTURES

+ CHAPTER 1 STRUCTLRES OF THE NERWOUS SYSTEM

+ CHAPTER 2 THE EYE, EAR AND RELATED STRUCTURES

+ Eﬁﬁ}g i SME% M LT ThE LES T ARIM S el

+ CHAPTER 5 STRUCTLRES RELA

+ CHAPTER 6 STRUCTLRES RELA Contents Of
+ CHAPTER 7 STRUCTURES RELA

+ CHAPTER 8 SKIN AND RELATE Chapter 4

ACTIVITIES AND PARTICIPATIO
+ CHAPTER 1 LEARNING AND AP (MObl | |ty)
+ CHAPTER 2 CENERAL TASKS A

+ CHAPTER 3 COMMUNICAT ION
+ CHAPTER 4 MOBILITY | ~|
+ CHAPTER 5 SELF-CARE

+ CHAPTER 6 DOMESTIC LIFE —
+ CHAPTER 7 INTERPERSONAL INTERACTIONS AND RELATIONSHIPS

+ CHAPTER 8 WAJOR LIFE AREAS
+ CHAPTER 9 COMMUNITY, SOCIAL AND CIVIC LIFE

ENY IRONMENTAL FACTCRS

+ CHAPTER 1 PROOUCTS AND' TECHNOLOGY
+ CHAPTER 2 NATURAL ENVIROMENT AND HLMAN-MALE CHANGES TO ENVIR]
+ CHAPTER 3 SUPPCRT AND RELATIONSHIPS

+ CHAPTER 4 ATTITULES

+ CHAPTER 5 SERVICES, SYSTEMS AND POLICIES

+ [HAPTER 7 HEUWROWISGCILOSKELETAL AHO WIVBWEHMT-RELATED FUMGTITHS
+ Functlms of tha Jalnts and banas |b7I0-b729)
b710 Wanl 11ty af Jalnt functims
>b7TIm Walllty af a <inzla Jalmt
> b0l Waalllty af cavaral kints
> b7 Waalllty af kints zanarval lad
> b7 1M Waalllty af kint functiosg, athar qaciflad
> hYIME Wahlllty af Jint functlms, unquaciflad
b7 16 Stabl 1ty af klint functlans
> h7IM Stablllty af @ singla Jaint
> bYIGl Stablllty af cavaral Jalnts
> BTIG Stabll ity af Jalmts ganaval lead
> bTI@E Stablllty af Jalmt funstlans athar spaclfiad
> BTIE Stabll 1ty af Jalmt Tfunctlans unspaclT1ad
b7I0 Wabl |1ty of bana functlans
> bTIM Wabl ity af <capula
> BTI0N Waal ity af palvls
> BTIM Waalllty af carpal baas
> BTIWE Waalllty af tarsal baas
> b7IMW Waalllty af bana functlane, atha spacifiad
> b7IW Waalllty af bana functlane, spasifiad
» bTIP Funstlans af the Jaints and bams, atha spaciflad and una
+ Wussla funstiane |b73ag-bTa)
b730 Wuss |49 pamar funatlans
F BTAM Pawar af 1salatad musslas and mussla graups
F b7A0l Pamar af musclas af @4 lleb
> BTAM Powar af musclas af ma <lda af tha bady
> b7 Pamar af musclas In lamar halt af tha body
> b7 Pamar af musclac af all limbs
> 7AW Powar af mucclas af tha trunk
> 7AW Pomar af al | musclas af tha bady
> b7AM Wucsla pmar Tunctliane, atha <pacifiad
> B7AM Muccla pamar functlans, mnspazifiad
b736 Wuesla tama Tunctlans
> B7AM Tma af |<alatad musalas and muss|a gramps
> b736l Taa af msclas of ama | leb
> b7AM Tanq af musclas af ama <lda af bady
» b7AE Taaq af musclas af |mar half af bady
> b73H Taa af msclas af all |lebs
> b7AF Taa af musslas of trunk
> b7AF Tana af all musslas af tha bady
> BTAM Muecld taa functians athar spasiflad
> BTAE Wussla tama functlans unepasifiad
b7dl WGl anduransd funatlane
> b7dm Endurancd af l<alatad musslee
> bvdll EMdurancd af mussla gaupe
> b7l Endurancd af all musslas af tha hady
> bTdM Muecld amduranca funstlane, atha spacifiad
> bTd@ Muscld amuranca funstlane, unspas!flad
» b™P Mussla functlans athar spesiflad and mnspaslflad

+ Wawamanmt functlans |omE0-b7AD)
bTED Watar raflax functlans
> bTEM Stratsh satar rafiqax
> b0l Raflacqs ganaated by naxliaue stimull
 BTEM Raf lads ganarated by athar axtaacatiw timull
> bTEM Watar raflax functlians, atha <pasifiad
> bTEE Watar raflax Tunctlans, wm<paclflad
> bTG Invaluntary mavamant raactlan functlansg
b6l Cantral af valuntay mavaant functlme
> BY6M Contral af <lmpla valuntay mavaants
> B0l Contral af camplac waluntary mawmants
* BYEM Coardinatlan af wluntary ssaeats
» bYAMA Swppatiw functlans af a'm ar lag
» bYAM Contral af waluntary mavamant functlans, athar qpacl 11
> bYAE@ Contral of waluntary mavamant functlans, unspacifiad
b766 Imalmtary movamant functlane
> BTEE Imaluntay cantractlans af musslas
> bTEEl Tramw
> BTGEE Tlss and mannar @<
> bTGEE Staraatyplas and mata pasesaratian
> bBTGE Imaluntay savamant functlas, atha spacifiad
> BTG Imaluntay savamant functlans, unspacifiqad
> bT70 Galt pattarn funstlms
bTAN Sancatlians rqlatad ta mussias and mawmant funstlans
> BTAM Sasatlan af muscla &t 17 fmass
> bBTAOl Sasatian af muscla qase
> bBTAM Saaatlans ralated ta musales amd evamant funstians,
> BTAME Saaatlans ralated ta musales amd mvamant funatians,
» b2 Wavamant funatlms, athar @acifiad and unspasl f1a
7 bOT98 Hquramussulaskalatal and mosamant-4alatad funstlans, atha spas
* bP99 Hauramusculoskalatal and mosamantdlatad functlans, wnepasifla




ICD and ICF

I C D (international Classification of Disease) o I C F
To describe causes of e To describe and
death for health statistics

T measure health and
To classify diseases for disability

financing=DRG/DPC

Measurement



|ICD and ICF

Measurement

By physician * By health care staff

By professional coder
I | I
O 1 2 3 4

Dichotomous data veh 5
Reliability and » Polychotomous data

Validity has improved e 1400 codes
through revisions « Reliability study 2003



Weighted kappa (test-retest reliablity) by chapter

( )
Average Welighted kappa 0.55

Fig 1 Weighted Kappa According by the Chapter of Activity and Participation
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ICF lllustration library

EI C F illustration librar

MOBILITY
v

Changing and maintaining
body pozition

| h@ﬁ%

—=0

International Classification of Functioning, Disability and Health

ACTIVITIES AND PARTICIPATION

The cartoon is from ICF
illustration library

Japanese
English

ICF illustration library English version

PTOP

Changing bazic body  Maintaining a body
pozition position

d420

Transferring onezelf

Getting into and out of Stavine in the same

a body pozition and  body pozition as
thowing from one required, such as
location to another, remaining seated or
such ag getting up out remaining standing for
of & chair to lie dowin  work or zchoal,

on a bed, and getting

imto and out of

pozitionz of kneeling

or gquatting.

Moving from one
zurface to another,
zuch az sliding along
a bench or moving
from a bed to a chair,
without changing body
position,

Spanish




Development of ICF based geriatric

health scales

» Japanese Association of Geriatric Care faclilities
decided to develop new ICF based
coding/assessment system

e ICF used as measurement scale

PUrpose Intermediate facility

 Measurement of improvement
e Care-management

o Standardization of care .
Improve quality of care



Selection of ICF items

e 134 ICF item sere selected based on

* Former reliability study
e Delphi method

e Used of dichotomous qualifier

— Dichotomous qualifier were more reliable than
polytomous qualifier



Method: samples and
measurement

e sample institution
— 15 Geriatric health facility.

 sample selection

— Elderly person over 65 years old was selected
from each facility.

— 1166 elderly persons were eligible for this
study
« Man 19.8% Women 80.2%
 Average age 84



Flow of the ICF scale development

Grouping of ICF codes according to its content

.

Rasch analysis of each item within a group
Rasch analysis of a group

-

Test of Item fit and location

3

Construction of Gutman model

3

Contents and detail design that fit to the elderly care setting




About Rasch methodology

e An statistical method to evaluate and forecast response
pattern using relationship between item difficulty and
person ability based on item responsive theory

 The only available statistical method to construct

meaningful scale
exp( 3, — &;)

P exp(B, - 8)

(probability of answering correctly)

B n: ability of person n
0 i: difficulty of item “I” (item location)

IF =0 Probability of correct answer = 0.5



Jump trial

exp(Zn — &)
1 +exp(Bn — &)’
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When two person tries an Jump, or answering a question item.
The higher the ability, the higher the possibility to jump successfully
(correct response)

3 : person ability > ¢ : item difficulty (height of a bar)



If the item are very easy, both of
them jump

Tali

@ D465walking
/ Giro %Dvsafely

//// uccess
succes

Two person respondingl ICFd465 walking safely |




Result 1

Initial Rasch analysis using 21 mobility
related ICF codes

item's bcation SE  FitResid DF ChiSq DF Prob

1 walking 50 meters on a flat flor with/without assistive devices -0.9 0.2 -0.9 167.0 45 2 011
2 walking 50 m eters on a flat flor without assistive divices -15 0.2 -26 1707 139 2 0.00
3 walking 100 m eters 16 06 -1.2 957 1.9 2 0.38
4 walking avoiding barriers -1.9 0.2 -30 966 129 2 0.00
5 clim bing up 16 04 -1.2 167.0 05 2 077
6 clim bing down 1.2 04 -2.0 167.0 28 2 0.25
7 moving within a house/institution -4.2 0.3 -1.1  96.6 14 2 049
8 moving within a building not hom e -0.5 0.3 =27  96.6 66 2 0.04
9 moving outdoor 14 05 -1.7  96.6 28 2 0.24
10 walking using cane 01 0.3 -2.3 96.6 b4 2 007
11 walking using both cane and brace 1.0 05 -1.5 957 35 2 017
12 use of Tcane -0.2 0.2 =24 1707 3.7 2 0.16
13 using four point cane 1.3 04 -06 1707 23 2 032
14 moving using walker and senior car -04 0.2 -0.7  170.7 3.7 2 0.16
15 walking using cicle type walker 16 04 0.0 170.7 2.1 2 0.36
16 moving using a wheelchair -24 0.2 9.7 170.7 1873 2 0.00
17 walking using braces 1.0 0.3 -06 1707 4.4 2 0.1
18 going out with assistance person -1.9 0.2 -3.3 1707 29.7 2 0.00
19 going out neighborhood 1.1 0.3 -2.2 1707 3.1 2 0.21
20 going out using private trasportation -1.0 0.2 -2.1 170.7 69 2 0.03
21 going out using public transporation 3.0 0.8 -04 170.7 1.2 2 056




Flow of ICF scale development

Grouping of ICF codes according to its content

.

Rasch analysis of each item within a group
Rasch analysis of a group

-

Test of Item fit and location

3

Construction of Gutman model

3

Contents and detail design that fit to the elderly care setting




Result 2

Item fit and location analysis

Item selection criteria fitness of good x square <10

ICF Item Location SE FitResid DF ChiSq DF Prob
7 moving within a house/institution -5447 04 -1.007 6992 2753 2 0.25
1 walking 50 meters on a flat flor with/without assistive devices 0477 04 -199 691 2124 1 0.15
9 moving outdoor 0682 04 -1.857 6992 2008 2 0.37
5 clim bing up 1472 03 -2.257 1069 8167 2 0.02
21 going out using public transporation 347 0.8 -0.092 108.6 3.059 2 0.22

\/

7 moving within a house/institution
1 walking 50 m eters on a flat flor with/without assistive devices
9 moving outdoor
5 clim bing up
21 going out using public transporation

Proxy threshold location

f f
5 4

£

i
3

Reverzed thresholds



Our product : Gutman type scale

;I:c()jdlz tytle explanation state classification
Going Going out 5 Going out of home using
out using public yes pulic and/or private
sin transportatio transportation
d4702 Y kl>|'g n (regardless
public of using
tran.spor assistive no
tation devises) 4 can not going out, but
can climb stairs. Without
limitation
yes
D Climbing
d4551 Climbing more than 5
up stares
no
3 walking around safely
Walking yes
safely
. dl
4465 | walking | (regardless
of using cane
and/or
brace) no
2 can not walk, but move
Moving around within a building
Moving around within ves
around an building
within (regardless of
d450a using
AN assistive
instituti devises such no 1 can not walk around
on as with in a building
wheelchair)




Then we know the level of the person

ioche tytle explanation state classification Ta-l G I R O
Going Going out 5 Going out of home using X X
out using public yes pulic and/or private
sin transportatio transportation
d4702 Y lI)I'g n (regardless
public of using
tran.spor assistive no
tation devises) 4 can not going out, but
can climb stairs. Without .
limitation G Iro Ievel
yes
o Climbing
d4551 Climbing more than 5
up stares
no
3 walking around safely .
Tail Level
Walking yes
safely O
. (regardless
d465 walking £ usi
of using cane
and/or
brace) no
2 can not walk, but move
Moving around within a building
Moving aroun_d v_vithin ves
around an building O O
within (regardless of
d450a using
i ir’l ti assistive 1 can not walk around
instituti | gevi h w
on | e o0 no with in a building O O
wheelchair)



Merit of knowing level of a person
By using Gutman type scale

* A single result using multiple question item

 Require same level of health resource

e Standardization of care-plan and interventions



Basic Movement

code t|t| e explanation Chglc Status
1. HABIE
N 5 ‘ntai di
Maintain Yes .Iil.aln ain standing
Maintain | standing posthion
. | d4154a Standing | position
position without help
—— for 3minutes no .
4 can not maintain
standing position but can
As transfer from sitting
transf(.err.ing yes position to lying position
Transfer from sitting to
bed,transferri
d4200 while ’
o ng oneself
sitting from and to
different level no
of surface 3 Can not transfer while
sitting, but maintain sitting
without assistance
Maintain yes
Maintain | sitting
d4155a Sitting position
position | Without
assistance no
2 can not maintain sitting
without assistance, but
. change lying position
Change lying yes
position
Change | (i thiwithou
d429 Iy|.n.g t holding
position | asgistive N 1 can not change lying
device) ° position




Walking/Mobillity

(I:SdFe tytle explanation state classification
Goi Going out using os 5 Going out of home using pulic
oing ou’F public _ y and/or private transportation
44702 using public | transportation
transportati (regardless of
on using assistive no
devises) 4 can not going out, but can climb
stairs. Without limitation
yes
L Climbing more
d4551 Climbing up than 5 stares
no
3 walking around safely
Walking safely yes
. dl f
d465 walking (regardless o
using cane and/or
brace) no
2 can not walk, but move around
within a building
Moving around yes
Moving within an building
4450a a.lro.und (re'gardlegs of
within an using assistive o
institution devises such as no 1 ‘can not walk around with in a
wheelchair) building




Eating maneuver

ICF =rr o Ly N1
| s S SBIRAR REDHIE
5 eat cleanly using knife or fork or
yes .
Eating cleanly by chpstick
. himself using
d550a Eating chopstick or knife
and folk
no
4 eat somehow using hand
yes
d550b Eating Eating without help
maneuver
no
3 require setting when eating
yes
. Require setting
d550c Settlr:lg on arrangement when
eating .
eating
no
2 require direct help on eating
yes
d550d Direct help Require c!irect help
on eating when eating
no 1 can not eat even with direct help




Tolleting

ICF e . s "
N R =505 EIRBR REEDHIFE
Yes 5 Use toilet clean and properly
Use of Coordinating and managing
d53001 ) urination,and do it properly on
toilet toilet
No
4 taking off and putting on clothes
) while toileting
Potting Yes
on and Carrying out the coordinated
d5401 Takeing actions and tasks of putting on
of f and taking off clothes
N
clothes °
2 transfer to toilet by himself
T feri Yes
ranstert [ noving from one surface to
ng another, such as sliding along a
d420a oneself bench or moving from a bed to
on and a chair, without changing body
off toilet position. No
Yes
Require assistive device for toileting
Toiletin
453084 otherwisge Ca.n not t.ra.m.sfer to.toilet, and
. using assisitive device No
specified




Functional monitoring

6
i]'s

-~

Re-evaluation

~

(every 3 month)

\ )
A
4 D
1A |28 |3H [4RB |[5A |6H
mobility| 3 3 3 3 3 3
mmnicat] 4 3 4 4 3 2
eating d) 4 4 4 4 4
\toileting 4 4 4 3 2 2




Predictive Validity

Predict time

300

200 |

100 ¢

Total Time Prediction

R-square=0.688

d

50 100 150 200
Real (Recorded) Time

250 300

Four scales and intensity of
medical service were used to
estimate the total care-staff
time required In geriatric care
facilities.

This is not ICF based scale ,
but TAI scale with similar
constructs we have developed
using the ICF codes.

TAISEERE I 2 FHIE
hEEREEHBEREHSE, 2005. 3,



ICF based Gutman type scale

* By fitting to the Rasch model and then by
re-constructing a Gutman type scale, we
successfully decreased the number of
geriatric scales.

— 4 |CF items are remodeled in one scale,
measuring same constructs, but with different
difficulty;

— We constructed 13 scales, that contain
13x4=52 ICF codes

— Use of international valid language



Conclusion

* With this simple scale,
the users can

— share image of the
elderly persons

— monitor change In
functioning

— standardization of care
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