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Abstract In the present  study,  the ADL  index for the

partially dependent older  people  CDemura et al,, 1999)
was  applied  to 218 bedridden (BED), 466 partially,

dependent CPD) and  24tt) independent living (IL) people
in older  groups, The  purposes  of  this study  were  to c]arify

Lhe tneaning  of  the evaluation  of  this index  and  to

examine  how  ADL  items are  useful  in determining  eaeh

o]der  group. It is suggested  that  a  perfect score  with  our

ADL  index nieans  independent living level, and  a  score  of

zero  means  bedridden level, The results  of  discriminanL
analysis  indicated that, four it,ems with  low-difficulty, such

as 
"eating,"

 
"going

 to the toilet," 
"tossing

 about  in bed" and
"writing,"

 are  usefu]  in deterrnining if the PD is beeoming
bc}.dridden, While  five items with  high-difficulty, such  as
"putting

 on  slaeks,"  
"putting

 on  trousers,"  
"standing

 up

frum  a  sitting  posture," 
"going

 up  stairs"  and  
"washing

 the

whole  body," are  useful  in determining  if the PD  is

becoining independeiit living. Furthermore, it is inferred
that the possibility of  falling into a bedridden situation
increases when  the total score  is 5 or  less, while  the

1'unctional level ts close  to independent Iiving when  the

total seore  is 13 or more.  These  findings make  clear  the

iueaning  of  the  evaluation  of  our  ADL  index.

Furthermore,  the  functional level of  older  population may

be screened  using  evaluation  ot' total and  item scores  of

this ADL  index. J Physiot  Anthropot  eO (Cl).' 3e1-g26,
2001 http:f7www.jstage,jsL,go.jpfenf

Keywords:  Japanese  older  peop]e, ADL,  discriminant

analysis

Introduction

 The range  of functienal Ievel of an  older  population

extends  from the bedriddell situation  to independent
living (Sato et  al.,  1999a),  An  older  pepulation  is

eoneeptually  c]lassified  into three groups of  bedridden

CBED), partially dependent  CPD) and  independent  living

(IL), The  PD  group is an  important  target group in ADL
assassment  for an  older  population,  because if their
functional level declines, Lhe.v will  beeome bedridden,
and  if their functiuria] level iinproves, they  will  be
independent.  It ts, theret'ore, possible  to obLain  an

important suggestion  regarding  sy, mptoms  as falling into
a bedridden or  becoming independent,  by assessing  the

ADL  ability  of  the  PD  (Sato et  al.,2001,  1999b; Demura  et,

aL,  199g),

 We  developed  an  ADL  index for Lhe PD  group (Demura
et  al., 1999). This index is eonstrueted  with  17 ADL
items, and  assumes  a  unidimensional  scale  based on  the

diffi{]ulty ainong  ADL  iteins. The unidimensional  scale

has an  advanLage  that one  index can  comprehensively

assess  ADL  ability  over  a  wide  area  (Sato et al., 2001;

Keiupen  et  al., 1995). Since our  ADL  inde.x is intended

for the PD  group, it has, furtherinore, a possibility that  it

can  assess  ADL  function from  BED  to IL group, in
addition  to being the unidimensionality  of  the seal.  The
reliability and  validjty  of this index were  examined,  but
the  application  range  of  Lhis index for an  older  population
was  not  exaniined.  In addition,  the  meaniTig  of  the

evaluation  of  this index is sufficiently  clarifiod,

 Considering the functionat characteristics  of the PD, iL
is suggested  that some  of the low-diffieulty ADL  items for
the  PD  group  ean  be  cominonly  used  in the  ADL
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assessment  of the BED  group. Simi]arly, some  of the high-
dirfieLLIty ADL  items for the PD  group  cari be used  irL Lhe
ADL  assessment  of the IL group.  Furthermore, it is
hy. pothesized  that  these  activities  are  important
assessment  items to deLermine  il' the  PD  is becoining

bedridden  or  independant  living.

  In the  present study,  this ADL  index w･as  applied  to the

BED,  PD  and  ID groups, aiid  to Lhe characLeristics  of  the

ADL  score  disLribution ol' euch  older  group. The purpeses
of Lhe present, study  x･s,ere Lo clarif,N,, the nieaning  of the

evaluat,ion  ot' t,his index and  l,o examine  how  ADL  iT,ems
were  useful  in determining each  older  group from  the

ADL  ability  characteristics  of  eaeh  older  group.

Method

S'"bjects
  Subjocts of  this study,  were  929 Japanese older  people;
218 bedridden C64 niales  and  154  fcnnales) age(i  (i 1 1,o 108

y. ears,  466 partially dependent  (132 rnales  and  ;334

feinales) aged  60 to 102 years, and  245 independent (80
inales and  165 feinales) ,agc'd  61 to 96 years. Three older

groups  were  defined based on  a standard  for the degree of
independence  l'or disabled older  people approyed  by the

Japan Ministry of  Health and  Welfare jn 1991 C)'suchiya
et  al., 1992). The  purLially dependent  group (PD) consists
or insLitutionalized older  people  who  belong  to either

rank  A  (house-bound) or  rank  B (chair-bound). The

bedridden  group CBED) consists  of  institutionalized older

people  who  belong  to rank  C (bed-bouiid). The

independent  group  CI L) c'.onsjsts of eommunity-du,elling

older  people who  belong to rank  J Cindepeiident living'),
The  subje{tts  who  replied  that they  did not  have any

diseases was  lower than  10 pereent, indieating most  of

the  PD  and  BED  surrered  froiu some  type  of  disease. Ttie

morbidit,ies  ol' Lhe I'ollowing diseases were  high iTi the  PD

and  BED:  cardiac  disease  C20.5V6: PD,  16,6tto": BED),

cerebrovascular  disorders C44.2%, 46.9C.'6), joint disorders
Cl6.8%, 11,8%), and  boiLe disorders (16.5%, IO.Oik),
metabolic  disease C35,8%, 35, 1 ?6).

ADL  ?lndex

 The ADL  index used  consist,s of  17 ADL  ILems selecLed
froiu the following seven  doiuains: 1) chaiiging  a,nd

holding posture Cfour itoins), 2) dressing Cthree items), 3)
using  the  toilet (two items), 4) walking  (two items), 5)
bathing (two iteins), 6) rnanual  activity  (two iterus), 7)
movement  and  carrying  (two items), ln a previous stud),
(Demura et  al,, 1999), it was  verified  that  the reliabilit,y  of

the ADL  index was  high (inLra-reliabiltty/ r 
=
 O.996/. irtLer-

reliability:  r=  O.940/. a('oefric'ient = O.926). The validity  of

th{.. irTdex was  a]su  higli siiic/e ADL  scores  signifieaTitly

correlated  to age  and  the score  of  Hosokawa's extended
ADL  scale  (Hosokawa et, al,, 1994),  Furthermore,
unidimensionality  of  scale  was  also  confirmud

(coefficient of  reproducibility  
-
 O,939; coefficient  of

sca]abi]ity  
=
 O.69 1), The  rat,ing  scale  for each  item used  a

dlclLotomeus  seale  of  
=possible"

 or  
"iinpossible."

 The

content  of  each  ADI, iLem is shown  in Table 2.

Data･ cotleceion

 The surveys  for the PD  and  BED  groups ",ere  eonducte(i

in welfare  institutions for Lhe aged,  such  as  hoiues for the

aged,  speeial  nursing  homes  t'or l,he aged,  aTid  healt,h

laciliLies. The survey  for the  IL group  was  done in an

adult  education  1'acility i'or tlLe aged.  Informed consent
froin the sub.ieets  "ras  obtained  via  institutional sLatT in
the P]) and  B}]I} groups, and  obtained  from the subjeets

theinselves in the IL group. For the  PD  and  BED  groiips,
the staff  working  at  the su  bjects' InstiLuLions, sueh  as  OTs,

PTs, nurses,  and  socia]  ivorkars,  responded  to the  ADI,

index  survev.  The  survev  durat,ion at  eaeh  insl,il,uLiori         - t.
ranged  between fuur and  six  weeks.  For the  IL group,
subjects  provided Lheir o-'n  data, because they  eould

sufficientlv  undersLand  Lhe atin  and  inathod  of  thc/         tt
survey,  and  they  did not  have  speeific  earegivers.  Ln this

study,  these  differenees in sanipling  procedures  are

c/ollsidered  methodologjcal  ]imitatjens,

Statist･ical a.nat.yses

 Itein proportions  and  Lotal seore  "rere  caleu]ated  to

coiupare  ADL  ability  characteristics  ainong  the Lhree

Tal)le 1 Study sample60-69

 years70-79  in･eur's80'89years

BEDn=L18pr)[1=466ILn=245MaleFemaleMaleFcvualeivlaleFc/iiLale,3101223Lt661 24424190438I) 317656179

 9

 14

Total 135 3Lt9 {'SEi/:)

90 vears

   6
  26

  23

  ･a2

   2

   1

Total

 64154132[334

 80165

"}o 929

BED/ BedrLdden older  people, PD/

pe.eple..

Partin1]y, dependent older  people, tL/InclependerrtliviTigolder
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Table2ADL  itetns selected  in the present study

itDLdo[ualnsNo. ADLiLeins C･ontents of  each  ADI, ir,e]]

    IChangingand

  holdirig

 ihe posture

l234 Tossing about  in bed

SittingllpfTonla]yingpesture

Stnrbdirigiipl'ro[riasiitingposture
Hoiding standillg  posLure

Can  toss  about  in bed  without  assistance.

CIIII ch;IIIg{'  posturcl frollL lyilLg t,o sittilLg,

Cnn chznge  post,ure froin sitting  to standing  witiiout  hanging  on  to something.

Can hold standing  posr,ure withour,  assistancc  for aboi]t  one  ininute'.

  III}ressiTig

    IIIGoing

 to teilet

567 Put,Ling{)nu,slbirtovurihehc/ad

PuttiiTgonslacks
PutLing un  treusers  (buttons, belt)

Can  pLit en  z  shirt,  over  t,ha head  within  abc]ut  thirty  seconds'.

CaiLputunslac'kswhilestanding.
Can  put on  trousers  including button, belt, and  withiiL  about  ene  to two millutes'.

89

  tvBathingto11

Using the  toiiet (Western style)

Geing to  the :oilet

Washjrig tlTc' ",holc  t)ocly

Entering the bathtub

C･ani]seaN-'est,c,mi-sty[etoiIetwitholltassistari(/c'.

Cari go te a  Wesk'rri-style Loiiet, wiT,houl,  asslstance.

CaiL wash  tiie whc)le  body  without,  assistance.

Call straddLe  the bathtub  aTid  go irisi(ie wiihout  assistanc/e.

V Manualaet,ivities1213

  viNValking1415

EatingWvitingWalkingGoing

 up  stairs

Vll Movement

ullclcarryLng1617Carryirigolti{/cts Runge ef  acttvity

Can  eat  soTTT{/thirig  sinall  such  as  a bean  using  chopsticks.

{]an wriL{, by hulld iiL norinat  size,

Can walk  without,  a seltthelp devic/e.

Cari go up  and  do",iL stairs one  step  at a  time without  hanging on  to a  handrail,

Ca" c'urr.v relatlvely  light things such  as a pieee of  e.lothing, a  garden plaiit, or  a  pan.

CangoI'orawaLkirithuneLghborheod.

Each iteni ",as  assessed  nll  (iichoi,o[rTous  s{rale  el' 
"possibte"

 or  
'iinpossible'

 regarding  to the  above-stated  questioris. 
"

rion  of  assessiTie"t, m'ere  det,('r[uirbcxi baseci on  the result,s c)f survc,y  for occupational  therapists.

The  times using  in {/ril,e-

older  groups, The proportion of a 
"possible"

 response  i'or
each  item was  calculated.  Total score  was  calculated  on  a

17 point scale. The tota] score  distribut,ioii was  exatnined

using  combined  data from the three groups,  and  the

percentage  of  eaeh  group  in each  total score  was

calculated.  Furthermore, stepwise  Linear discriminant

analysis  of the three groups, using  the forward  selection

Tnethod,  was  used  to deterinine  the iteins usei'ul  i'or

elassjfying  the three  groups, aiLd  to exaniine  discriminate

probability. In the discriminant  ana]ysis,  ADL  item

scores  were  used  for independent  variables  and  the older

group was  used  for the dependent variable.  Statisti{tal
significance  was  set at P<O.05.

Results

ADL  a,bility characteri.sttc･s  qf'e(mch olderg･roup

 Seventeen  ADL  it,em proportions and  Lhe range  of total

sc:ore  ol' each  older  group are  showTi  in Table 3, }n l,he PD

group, item proportions  ranged  from 9.0% Cgoing up
stairs)  to 65.71ig (eaLing). Low  vaiues  were  shown  for ADL
items eoncerning  movement  and  dressing lower liinbs
activities,  such  as 

"going

 up  stairs,"  
"putting

 on  slacks,"

and  
"putting

 on  trousers,"  High  values  were  shown  fur

ADL  ttems coneerning  manual  activity  and  changing

posture activity,  such  as 
"eaLing,"

 
"tossing

 about  in bed,"
"sitting

 up  from a lying posture.' In the BED  group, item

proportions  ranged  t'rom O% Cnine items: ex, going up

slairs, put,ting on  a shirt over  Lhe head, putting en  slacks)

to 14.2Vi, O,ossing about  iii bed). Only  Lwo  items  of
"tossing

 about  in bed" (14,2%) and  
"sitting

 up  froi[i a lying

posture" (13,3%) were  10"ri{ or  inore.  In the IL group, item

proportions ranged  from  76,3%  Cgoing up  stairs)  to 1OO%

Cthree items: carrying,  going to t,he toilet, and  eating),

Oniy 
"going

 up  stairs"  (76,3Yo) was  less than 90%,

 The  t{}tal seere  ranged  from O to 6 in BED, O to 1 7 in PD,
and  13 to 17 in IL, The  proportions of  each  group with  a

score  of  O  were  79,6%  in BED,  20,4% in PD, and  O% in IL,
w･hi[e with  a pcrfect score  of 17 the proportions were  OEza.
in BED, 15Yn in PD and  85V･6 in IL. Only the PD  group had
a total score  distribution rrom 7 to 12 (Fig. 1),

Dtscrt'nt･tna･ntana･lysis

 .AsaresultofstepwiselineardiscriintnantanalysiswiLh

the  three  groups (Tabte4), the fol]owing two  significtant

discriminant functions  were  obtajned:  thc  first
discriminant  function (Fl) whieh  classified  IL and  the

uLher  Lwo groups; and  the second  discriminant function

CF2) which  classified  the BED  and  PI) groups, From  the

discriminant function eoefficient  and  the  strueture

maLrix  (the correlation  between  the discriminaTit
1'unction and  each  variable),  four items of 

"eating,"

 
"going

to the t,oi]et," 
"tossing

 about  in bed," 
"writing"

 were

sigitificantJy  rela,Led t,o F2, and  these four items were

illcluded within  five from the bottom of the difficulty-
ordering.  On  the oLher  hand, the other  five items  of

"put,ting
 on  slacks,"  

"putting

 on  trousers,"  
"sLanding

 up

from  a sitting  posture," 
"guing

 up  sLairs"  and  
"washing

 the

whole  body" were  significantly  related  to Fl, and  these

items corresponded  to items placed within  five from  the

top  of the dlfficult},-ordering. 
rl"he

 discriminant

probabilities for each  group in this  study,  using  tbe  two
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Fig. 1Eaeh  group  proportion of  eaeh  toLal seore

above  stated  functions, were  89.9%  in BED,

97.8%  in IL, and  83.1% in total.

Discussion

72,9%  in PD         i

 The  results  of the present study  are  shown  in Table 3,

From  the results  of itern proportion  and  total seore

distribution, the functional level of  the  three  older  groups

is considered  to be  higher  in order  of BED,  PD  and  IL.
When  ADL  ability of older  people was  assessed  using  our

ADL  index,  individual differences in ADL  ability  in PD

showed  abroad  range,  On  the  other  hand, many  BED

subjects  had  difficulty achieving  most  of  ADL  items

except  
"tossing

 about  in bed" and  
"sitting

 up  from  a  lying

posture." Many  IL sub]ects  also  easily  performed  most  of

ADL  items except  
"gomg

 up  stairs."  It is suggested  that a
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Table 4 The result  of discriminant analvsisCoefficient

Structurematrix

No. Item Fl F2tttttt 1;1 [･'2
tttttt

6I'utt,ingonslacks -1.377-O.982-O.781-e.2os

12Eating -O.3421.5gor-O.4Lt4O.6t.i9

3Standingupfromasittingposture-O,878-O,423-O,658-O.085
9Goingtothetoilet -O.2441.6651-e.447(}.625

/

7T5Putting  on  trousers

Going  up  stairs !-O.878-O.692-O.638-O.588-O.696-O,559-O,117-O.210

Two  discritninanL iunctioris were  obtained  by. djscriminant ana[ysis.  F1 aTid F2 iTidi[/at,{/ tlie

first discriminant function and  second  function, respectively.  Coefficient rTiearis  (:oet'lleie"L

of  discriminant funetion. Structure matrix  indieates the corre[ation  betweetn the dis{/riiTTi-
nant  function and  each  variables.

perfect score  with  our  ADL  index means  an  independent,
]iving level, and  a score  of  zero  ineans  bedridden  level,

 As  a result  of the  diseriminant analysis,  determining  if

the  PD  is becoming  bedridden  is predieted more  by  four

low-difficulty items which  significantly  eorrelates  to the

discriminant function that distinguishes PD  froin BED,
On the other  hand, deterinining if the PD  is becoming
independent  living is predicted  more  by five high-
difficu!ty items, which  significantly  correlates  to the

discriininant function that distinguishes IL from t,he

other  older  groups.  In addition,  the  total  seore

distribution was  lower than  6 points in BED,  and  higher

than  13  points  in IL, As  shown  in Table  3, in the

unidimensional  scale,  if the scale  is perfect Cno error),

total  seore  of  the scale  corresponds  to the difficulty-
ordering  of  items (Menzel, 1953). In the case  of  this ADL
index, ifa subjeet  eannot  aehieve  rive items plaeed within
fjve from the top of difficulty-orderirig, it means  Lhat the

total score  of the subjecL  is Lheoretically assurned  to

become 13. From  this viewpoint  it may  be said  that the

ranges  of the total score  distribution in BED  and  IL

approximately  corresponded  to the results  of  the

discriminant analysis,  These  results,  therefore, support

our  hypothests  thaL high  diiTicu]ty items are  useful  in
determining  if the PD  is becoming independent living,
and  that low diffieulty items are  useful  in determining if

the PD  is be.corning bedridden. It follows that the five

high-ditTiculty items and  the  four low-difficulty items ol'

this ADL  index  are  important  in assessing  if the PD  is
bectoming  independent or  bedridden. When  t,his js

applied  te total score,  if the total score  is 13 or  more  the

possibility of beconUng independent  living is high and  if

it is 5 or less the possibility of  becoming  bedridden  is

high.

 It was  suggested  that disabi]ity in ADL  increases with

advaneing  age,  and  that there is a  hierarchy of  disability

in ADL  {Sato et  al., 2001; Dunlop  et al,, 1999; Ranberg et
al., 1999), Furthermore,  the pattern in which  disabilities

occur  over  time  within  individuals was  also  examined,

and  this pattern  dependent  on  the  difficulty of

performing  (Dunlop et al., 1999; Sato et al., 2001). The
unidimensional  ADL  index assesses  ADL  ability  with  the

hierarchical relationship  in the  scale  (Spector et  al,,

1987).  Unidimensional  ADL  indexes  have  been

developed  in previous  studies  CLawton &  Brody,  1969;

Kempen  et  al., 1995; Spector eL al,, 1987). However, most
of  them  combined  the  basic ADL  index and  the

instrumental ADL  iiidex of previous  studies,  and  the

functional Ievel of  the  assessment  group  of  each

unidimensional  ADL  index  was  not  elearly  placed within

the whole  older  population CDemura et  al., 1999), There

is still the  problem  that it is dilTicult to interpret the

ineantng  of  the evaluation,  In other  words,  it has been
indicated that  meaning  of  the  seore  is not  clear,  since  a

perfect  seore  does  not  mean  independent  Iiving

(Hosokawa et  al,, 1994), The unidiinensional  scale  has an
advantage  that one  index can  comprehensively  assess

ADL  ability over  a  wide  area  CSato et  al., 2001; Kempen  et･

al., 1995; SpecLor  et, al., 1987), The  problem  of  how  to

cover  the  functional level {)i' oLder  population, therefore,

js important  in making  full use  of  the features ol a

unidimensional  ADL  scaie,  ln this respect,  it is
meaningful  that  by  using  our  ADL  index  the

measurements  of  ADL  ability  of  PD  can  be interpreted as

relating  Lo the ADL  ability  eharacteristics  of the BED  and

IL,
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 In conclusion,  it is suggesLed  thaL a  perfect score  with

our  ADL  iiidex means  an  independent  living level, and  a

score  of zero  means  bedridden level. Furt,hermore, wheTi

the PD  cannot  perforTn the four items placed  aL Lhe

bottorn ol' the diffieulty-ordering, or when  the total score

of  our  index is 5 or less, the probability that the PD  is
falling into a  bedridden  situation  is considered  to

inc:rease. On  the other  hand, when  the PD  can  perform
the five iLenis placed at  the top of  the difficulty-ordering,

or  when  Lhe toLal seore  is 13 or  more,  the funetional level

of the PD is elose  to independent  living level. The  present
study  makes  clear  the meaning  of  the evaluation  of  our

ADL  index. Furthermore, the t'uncLional level of  older

poputation may  be sere,ened  using  eva]uation  of total and

itern seore  of  this ADL  index.
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