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Background: Alzheimer’s disease (AD) is a neurodegenerative disorder that is characterized
by a progressive deterioration of various cognitive, social and functional abilities. It has been re-
ported that the clinical feature of AD may differ according to the onset of age the disease. There-
fore, the aim of this study was to compare instrumental activities of daily living (IADL) in early-
onset AD (EOAD) and late-onset AD (LOAD). Methods: The patients diagnosed as AD between
November 2005 and December 2008 were included in the study. Subjects consisted of 356
patients and were divided into EOAD and LOAD based on the onset age of 65 yr. We assessed
their demographics and examined the Mini Mental State Examination (MMSE), Geriatric Depres-
sion Scale (GDS), Clinical Dementia Rating (CDR), and Seoul-instrument activities of daily living
(S-IADL). We defined CDR 0.5 and 1 as mild and 2 as moderate severity of dementia. Results:
Out of the 356 patients, 128 (36%) were EOAD and 228 (64%) were LOAD. EOAD patients de-
monstrated significantly greater impairment of IADL than LOAD when gender, level of educa-
tion, CDR, level of depression, and duration of dementia were controlled (p<0.001). In mild se-
verity of dementia, the total S-IADL score was not significantly different between the two groups
(p=0.753). However, EOAD patients showed greater impairment of IADL than LOAD on 3 items
(managing belongings, grooming, unlock and close entrance door, keeping appointment; p=
0.014, p=0.004, p=0.039, p=0.022, respectively), while LOAD showed greater impairment in
preparing food and cooking than EOAD (p=0.003). In moderate severity of dementia, EOAD
patients showed significantly greater impairment of IADL than LOAD (p=0.039) and greater
impairment in unlock and close entrance door and talking recent events than LOAD (p=0.014,
p=0.049, respectively). The IADL performance was significantly associated with cognitive func-
tion, duration of dementia, and level of education in EOAD, whereas in LOAD, it was significantly
associated with cognitive function. Conclusions: Our study suggests that EOAD patients gen-
erally manifest greater impairment of IADL than LOAD and the MMSE may be strongly correlat-
ed with the IADL.

Key Words: Early-onset Alzheimer’s disease, Late-onset Alzheimer’s disease, Instrumental
Activities of Daily Living, Mini-Mental State Examination
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Table 1. Social and clinical characteristics of the EOAD and LO-
AD groups

- EOAD LOAD )
Characteristics (n=128) (n=228) t,x?orF P
Age of onset (yr)  56.9+£6.0 722+48 -24.749  <0.001

Gender, F (n, %) 89 (69.5) 145 (63.6) 1282  0.295

Education (yr) 10.1£52 9.4+52 1.356 0.176

Duration of 51+30 40+23 3.669 <0.001
dementia (yr)

CDR 12+05 1.1£05 1.59 0.112

CDRO5(n, %)  21(16.4) 41(18.0) 3958  0.138

CDR 1 (n, %) 68 (53.1) 139 (61.0)
CDR2(n, %) 39 (30.5) 50 (21.9)
GDS 127477 120466 0797 0426
MMSE* 17134039  2031+029 531 0033
SJADL® 20424075 1849+056 4062  <0.001

Data are expressed as means = SD, number of cases (%).

*Means and SEM were adjusted for the duration of dementia.

EOAD, Early-onset AD (age of onset <65 yr); LOAD, Late-onset AD (age
of onset >65 yr); CDR, Clinical Dementia Rating; GDS, Geriatric Depre-
ssion Scale; S-IADL, Seoul-instrument activities of daily living; MMSE,
Mini-Mental State Examination.
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Table 2. Comparison of SIADL total and frequency of deficits in the sub-items between the EOAD and LOAD group according to the
disease severity

Mild severity Moderate severity
S-IADL EOAD LOAD EOAD LOAD
(n=89) (n=178) (n=39) (n=50)

S-IADL, total score, Meas +SEM 16.74+0.73 16.31+0.51 29.38+1.29 26.18+1.16*
Using the telephone, n (%) 13(14.6) 13(7.3) 23(59.0) 26 (52.0)
Shopping, n (%) 17 (19.1) 27 (15.2) 26 (66.7) 7 (54.0)
Preparing food/cooking, n (%) 37 (41.6) 108 (60.7)" 33(84.6) 5 (70.0)
Household chores, n (%) 32(36.0) 74 (41.6) 28(71.8) 8 (56.0)
Using transportation, n (%) 16 (18.0) 36 (20.2) 22 (56.4) 0 (60.0)
Walking outdoors, n (%) 9(10.1) 19(10.7) 18 (46.2) 1(42.0)
Taking medication, n (%) 47 (52.8) 102 (57.3) 32(82.1) 7 (74.0)
Managing finances, n (%) 50 (56.2) 102 (57.3) 37 (94.9) 2(84.0)
Grooming, n (%) 5(5.6) o' 9(23.1) 7 (14.0)
Using household appliances, n (%) 7(7.9) 11(6.2) 16 (41.0) 1(42.0)
Managing belongings, n (%) 47 (52.8) 66 (37.1)* 31(79.5) 4 (68.0)
Unlock and close entrance door, n (%) 19(21.3) 21(11.8) 20(51.3) 3(26.0)*
Keeping appointment, n (%) 61(68.5) 96 (53.9)* 37 (94.9) 0(80.0)
Talking recent events, n (%) 55(61.8) 113 (63.5) 36 (92.3) 8 (76.0)*
Leisure/hobbies activities, n (%) 41 (46.1) 97 (54.5) 33(84.6) 6 (72.0)

EOAD, Early-onset AD (age of onset <65 yr); LOAD, Late-onset AD (age of onset >65 yr); S-IADL, Seoul-instrument activities of daily living.

*p<0.05, 'p<0.01.

Table 3. Multiple regression analysis of factors affecting S-IADL
in the EOAD and LOAD groups

Groups Variables B t p R F p

EOAD MMSE -0.942 -6.929 <0.001 0.396 16.018 <0.001
Education 0.380 2488 0.014
Duration of 0535 2325 0.022

dementia
GDS -0.149 -1.632 0.105
Gender (men) -0.899 -0.530 0.597
LOAD MMSE -0.894 -6.355<0.001 0.187 10.205 <0.001

Gender (men) 1567 1.377 0.170
Duration of 0.253 1.207 0.229
dementia

GDS -0.101 -0.139 0.890
Education 0.010 0.084 0.933

B, standardized regression coefficient; EOAD, Early-onset AD (age of on-
set <65 yr); LOAD, Late-onset AD (age of onset >65 yr); S-IADL, Seoul-
instrument activities of daily living; MMSE, Mini- Mental State Examina-
tion; GDS, Geriatric Depression Scale.

3. Z7|eE L=x3l0|HE R XL 2X5H0|HB0HM2|
o

.89 99717k MMSE, GDSE S-IADLO) th3h &3
w7

ey
o= , )

tﬁ_—’;i A3 TR A4S Asskalct Al 61—3_:] X3
t, MMSE, GDS 221E59] o544 of % =il

(Variation Inflation Factor, VIF)Z HE3F 7&:} F Q¢

o1
9] VIF gfo] B 1050} 2o} 3R] thga4d/do] gl

)

o

by

of

Aog eyt z27dd 0%8}0]111&‘011*1 S-TIADL?] #2|

5t Gl MMSE, 8, 48371710191t o] H“EQJ S-
IADLO] ot Arg3-2 39.6%°]% EHp<0 oo1) z|ofuts o

gho] S-IADLY frofet akaslolsl

22 18.7%°] 1 tHp<0.001)

lN'

o] S
o, Ol AS IADL®] djgt d
(Table 3).

&

k=l

& QoM A dzsto lﬂ”“oﬂ Hlsf 27|dd =
stolwR 2] TADLO] Bl% A5t /1AL, o] 2{gh &pol= A= A
Ao Kk S5 ZlUHEWﬂOﬂH o FESHAS F A
o 7 TADLE Bl A A= gl 2 d-aae v
oll ofs ArgE 4= Atk IADL2 JA71s 53] 799 +
Zleor il HAley S At Sl Aew
A ATH19, 201, E3H AlB AR AolM 2718 g=s)

ojmrgo] A ALH G=sfolmrgo] vlsf ¢IA7]E, 53] AT
& 7o) Bol &4E 0 a2 HAsITHT, 8. PETE o4&
T QoM 27EE Gzso|mrE o) ARkl gt
3] 27|17 AFA7IA] HAR At daE o A Add
aiﬁ} [l viaf AP =7} AsiA TEE SATHE]. o1
HATE F 27 d=sto|mgo] A ATH =3}

=)

Jlm
g

12
o



olMHo| H|3) IADLo] A3}=
A7 g giy, el & Zere] A}
Seqwsl g7zl §
o] QA7 QA s 3
wr} o AshE B ATATs 27]0E dxsjolne] Az}
7} A etEsfolul et o At ks HaeTet
alx|ahe 27A0lH10, 11,

F5w m}a 27| zsfoluat A ekslo|
L& B ugt 7:‘?} = A H 74101]*1L A

O

7\‘15}5101 yl‘ii‘jr 19} T ﬁﬂf% - A PET° =3t L-JEH
AP Aol thas 2ol 7} AleHe]

SGE ﬁ:rLoﬂ*i CDR @A o] w2 = thAl A5 2915 Xé%kﬂ
sto] 270e dzsto|m ) A dd Gzsto|mH o] Aol
£ Hlusigls o, Ak AuidAo ARE 271dd gzsto|
o] A|dd dz=stojufriof Hls| HhAL A5kt B skl
t}, o]e} Zro] IADL Ao} PETS 58t HthAl A5} Aol 4]
Aol & Hol= o= thEa} o] Az 4= ik,

A, QIR A H|Z0]Z(cognitive reserve theory)oll 2|5,
TE Ao v e|A] Walrt Qlek st ek, i 1Q, A%
U AgeRAm) -2 X4 ZF 9| H| S (cognitive reserve)
Lo wheh ol ‘:]'Eﬂl uebd 5= Qlth2e, 271, &, 27
U rzsto|n e X AWd d=sto|nof Hls] Fof Q1A
% H]é @Eﬂ 3‘4—71 7}7@?:% 313} A e‘ﬂ—J 275

4 ek IR, IADLS] ok 2711 4o ) 4
e, olf 420 4GS 27198 Y2sklolge

IADLo] X dHs er=slo|mHo] v]3) <
EA, F AdollAl HjAl Aste] zpo]7t L}E}L]—Z]J-

oA olet 22 AIE WhYSHA] E3t AL TADLE Hhget xg
AARJIAA, AIAA, A 2910) ofs FakE 7] mizol
th &, JA7152 7kl feiAe Qlgidlola Al A
AHE o] 8517 wjizel] ka7t AL v, IADLS F3E
OA| = 90 Tt At o2 goba wof He|A Wsks

S-TADLO| WgteHA §rgsiA] & 7hsAdo] Stk
AR, AL TAE shgah=t] o4l Ho| AL AakA Q]

glo] B55= 452 A2 (implicit processing)= Zﬁ}olﬂi

o] sl Aol A 2oz dHA 28l 1
2] JADLE oH=2A Agof Qa4 £3E= o) wona

[29], 2718 g=sto|my A= XA o Al= IADLo] A

123

o1kl o]k o) S WolA] grhrt F5 A
Ao AA71 0] B8 AstEwA Hd sy et

o|m= 9| IADLA
A7) 52 R8s MMSE

o o1 =2 v =2

AT, ol QX))o ZHattol ket Sixel QAR AL
32 @] Saseo] FAgE ulsh], Mot U
S 20| tH29-31]. o2t AFEolA F2= ARE A
7% B B0l MMSES QA&4 358 FAOR 474 %
A qlof Al EE =t 2 2] ARSE AL )IARE 1A
58 ARt} Brek 25k 7|t dotis el oz
QA7) &0l wol AFH A7 |6S wgdthAY Aol

E
o
nﬁ
M
off
%
:
1=
rO
)
N
olr
B
1o
r o)
X,
i
e

of et Holeh

B A7 A AoheAlelA @ orzstolmy Ant
o] GAz8l7]o] Aol WE} ] 9kn, 279 Azsio]
oY e B S A, A, R o
71719 ol W17} o ok, AuhESEs AAEA 5 3
& 55 IADLA o) M5} Spoblel 9] Sidhat 3]
7el8i7] 270 © Zo}olrﬂtﬂ Aol A Aelt gl A
7§ otk £ AelA gk 7k Aol7h Ut AliaE

€]

IADLON 27068 A2 3 4 A%, olok 18 A
2E 50| [ADL $4A £} e 2 olsshzt] Fag o)
7+ Qb Roleka Az

BTl W) SRENS B BAE it 9]
ahol AATe] Qutslo] ARHEE AT AR, B AT
of vl qwx}sq 7} Arkels it obd ool ol
o] ¢he 27| X ok=slolule] 1ADL] o
o et olHE ofelrt 9 Aolh 35 & Aol A
AU BYT HHE ATE o) 27WE Fzsjo|me]
3 A1 Qe ofal7} ol Folxjok & Aojetar Attt

1. American Psychiatric Association. Dingnostic and statistical Manual
of Mental Disorders, Fourth Edition (DSM-IV). Washington DC: Ameri-
can Psychiatric Association. 1994.

2. Cummings JL, Benson DJ. Dementia: a clinical approach, 2nd edition.



124

Butterworth-Heinerworth. 1992.

3. Amaducci LA, Rocca WA, Schoenberg BS. Origin of the distinction
between Alzheimer’s disease and senile dementia: how history can clarify
nosology. Neurology 1986; 36: 1497-9.

4. Sando SB, Melquist S, Cannon A, Hutton ML, Sletvold O, Saltvedt I,
et al. APOE epsilon 4 lowers age at onset and is a high risk factor for Alzh-
eimer’s disease; a case control study from central Norway. BMC Neurol
2008; 8: 9.

5. Bigio EH, Hynan LS, Sontag E, Satumtira S, White CL. Synapse loss is
greater in presenile than senile onset Alzheimer disease: implications for the
cognitive reserve hypothesis. Neuropathol Appl Neurobiol 2002; 28: 218-27.

6.Kim EJ, Cho SS, Jeong Y, Park KC, Kang SJ, Kang E, et al. Glucose
metabolism in early onset versus late onset Alzheimer’s disease: an SPM
analysis of 120 patients. Brain 2005; 128: 1790-801.

7.Reid W, Broe G, Creasey H, Grayson D, McCusker E, Bennett H, et
al. Age at onset and pattern of neuropsychological impairment in mild early-
stage Alzheimer disease. A study of a community-based population. Arch
Neurol 1996; 53: 1056-61.

8. Traykov L, Rigaud AS, Cesaro P, Boller F. Neuropsychological impair-
ment in the early Alzheimer’s disease. Encephale 2007; 33: 310-6.

9. Seltzer B, Sherwin IA. Comparison of clinical features in early- and late-
onset primary degenerative dementia. Arch Neurol 1983; 40: 143-6.

10. Jacobs D, Sano M, Marder K, Bell K, Bylsma F, Lafleche G, et al. Age
at onset of Alzheimer’s disease: relation to pattern of cognitive dysfunction
and rate of decline. Neurology 1994; 44: 1215-20.

11. Rogaeva E. The solved and unsolved mysteries of the genetics of early-
onset Alzheimer’s disease. Neuromolecular Med 2002; 2: 1-10.

12.Barclay LL, Zemcov A, Blass JP, McDowell FH. Factors associated
with duration of survival in Alzheimer’s disease. Biol Psychiatry 1985;
20: 86-93.

13. van Duijn CM, de Knijff P, Wehnert A, De Voecht J, Bronzova JB,
Havekes LM, et al. The apolipoprotein E epsilon 2 allele is associated with
an increased risk of early-onset Alzheimer’s disease and a reduced survival.
Ann Neurol 1995; 37: 605-10.

14. Sauvaget C, Yamada M, Fujiwara S, Sasaki H, Mimori Y. Dementia
as a predictor of functional disability: a four-year follow-up study. Geron-
tology 2002; 48: 226-33.

15. Lawton MP, Brody EM. Assessment of older people: self-maintaining and
instrumental activities of daily living. The Gerontologist 1969; 9: 179-86.

16. Hindmarch I, Lehfeld H, de Jongh P, Erzigkeit H. The Bayer Activi-
ties of Daily Living Scale (B-ADL). Dementia and geriatric cognitive dis-

247 - 5| AD|

orders 1998; 9: 20-6.

17. Luscombe G, Brodaty H, Freeth S. Younger people with dementia: diag-
nostic issues, effects on carers and use of services. Int | Geriatr Psychiatry
1998; 13: 323-30.

18. Sampson EL, Warren JD, Rossor MN. Young onset dementia. Postgrad
Med | 2004; 80: 125-39.

19. Grigsby J, Kaye K, Baxter J, Shetterly SM, Hamman RF. Executive
cognitive abilities and functional status among community-dwelling older
persons in the San Luis Valley Health and Aging Study. ] Am Geriatr Soc
1998; 46: 590-4.

20. Razani J, Casas R, Wong JT, Lu P, Alessi C, Josephson K. Relationship
between executive functioning and activities of daily living in patients with
relatively mild dementia. Appl Neuropsychol 2007; 14: 208-14.

21. McKhann G, Drachman D, Folstein M, Katzman R, Price D, Stadlan
EM. Clinical diagnosis of Alzheimer’s disease: report of the NINCDS-AD-
RDA Work Group under the auspices of Department of Health and Human
Services Task Force on Alzheimer’s Disease. Neurology 1984; 34: 939-44.

22. Choi SH, Na DL, Lee BH, Hahm DS, Jeong JH, Yoon SJ, et al. Esti-
mating the Validity of the Korean Version of Expanded Clinical Dementia
Rating (CDR) Scale. | Korean Neurol Assoc 2001; 19: 585-91.

23. Ku HM, Kim JH, Kwon EJ, Kim SH, Lee HS, Ko H]J, et al. A study on
the reliability and validity of Seoul-Instrumental Activities of Daily Liv-
ing (S-TADL). | Korean Neuropsychiatr Assoc 2004; 43: 189-99.

24.Kang Y, Na DL, Hahn S. A walidity study on the Korean mini-mental state
examination (K-MMSE) in dementia patients. | Korean Neurol Assoc
1997; 15: 300-8.

25. Jung IK, Kwak DI, Shin DK, Lee MS, Lee HS, Kim JY. A reliability
and validity study of geriatric depression scale. | Korean Neuropsychiatr
Assoc 1997; 36: 103-12.

26. Katzman R, Terry R, DeTeresa R, Brown T, Davies P, Fuld P, et al.
Clinical, pathological, and neurochemical changes in dementia: a subgroup
with preserved mental status and numerous neocortical plaques. Ann Neu-
rol 1988; 23: 138-44.

27. Scarmeas N, Stern Y. Cognitive reserve and lifestyle. ] Clin Exp Neuropsy-
chol 2003; 25: 625-33.

28. Machado S, Cunha M, Minc D, Portella CE, Velasques B, Basile LF,
et al. Alzheimer’s disease and implicit memory. Arq Neuropsiquiatr 2009;
67:334-42.

29. Rozzini R, Frisoni GB, Bianchetti A, Zanetti O, Trabucchi M. Physi-
cal Performance Test and Activities of Daily Living scales in the assessment

of health status in elderly people. ] Am Geriatr Soc 1993; 41: 1109-13.



30. Di Carlo A, Baldereschi M, Amaducci L, Maggi S, Grigoletto F, Scar-
lato G, et al. Cognitive impairment without dementia in older people: preva-
lence, vascular risk factors, impact on disability. The Italian Longitudinal
Study on Aging. | Am Geriatr Soc 2000; 48: 775-82.

31.Juva K, Sulkava R, Erkinjuntti T, Ylikoski R, Valvanne ], Tilvis R.

125

Staging the severity of dementia: comparison of clinical (CDR, DSM-III-
R), functional (ADL, IADL) and cognitive (MMSE) scales. Acta Neurol
Scand 1994; 90: 293-8.

32. Nelson A, Fogel BS, Faust D. Bedside cognitive screening instruments.
A critical assessment. | Nerv Ment Dis 1986; 174: 73-83.



