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Factors Affecting Dementia Prevalence in People Aged 60 or Over: A Community based
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Purpose: This study was done to examine the association between body mass index (BMI) and any type of clinical dementia. Methods:
Participants were 60,321 people over 60 years of age enrolled in the Seoul Dementia Management Project in 2011. K-MMSE was used
to classify participants as having a cognitive impairment and the Clinical Dementia Rating or DSM-IV by psychiatrists or neurologists to
determine whether participants were in the dementia group or the non-dementia group. Descriptive statistics, chi-square test, and bina-
ry logistic regression analysis were performed. Results: In the univariate analysis, age, education level, living with spouse, BMI, alcohol
consumption, and exercise were significantly associated with dementia. In multivariable analysis, increasing age was positively associ-
ated with dementia, and educational level was negatively associated with dementia. The exercise group had a lower prevalence of de-
mentia than the non-exercise group. The odds ratio of dementia in the over-weight and obese groups compared to the normal group
was 0.85 (95% CI 0.60, 0.98) and 0.64 (95%ClI 0.46, 0.75), respectively. Conclusion: Results indicate that dementia is negatively asso-
ciated with increasing BMI in people aged 60 years or older, but a prospective cohort study is needed to elucidate the causal effect re-
lationship between BMI and dementia.
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Table 1. Participant Characteristics (N=60,321)
Variables Categories n (%) M+ SD
Age (year) 60-69 18,261 (30.3) 73.50+6.75

70-79 30,458 (50.5)
>80 11,602 (19.2)
Gender Male 18,603 (30.8)
Female 41,718 (69.2)
Education (year) 0-6 33,779 (66.0) 7.02+5.03
7-12 19,788 (32.8)
>13 6,754 (11.2)
Living status ~ Living with spouse 34,272 (56.8)
Living without spouse 26,049 (43.2)
Body mass BMI<18.5 1,907 3.2) 23.65+2.96
index (kg/m? 18.5<BMI<23.0 24,391 (40.4)
238.0<BMI<25.0 16,533 (27.4)
BMI>25.0 17,490 (29.0)
Alcohol Non-drinkers 43,346 (71.9)
consumption Drinkers 16,975 (28.1)
Smoking state  Non-smokers 48,073 (79.7)
Current/ex-smoker 12,248 (20.3)
Exercise Non-exercise 25,231 (41.8)
Exercise 35,090 (58.2)
Dementia state  Non-dementia 58,742 (97.4)
Dementia 1,579 (2.6)
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Table 2. Univariate Analysis of Categorical Variables related to Dementia (N=60,321)
Non-dementia Dementia X
Variables Categories X p
n (%) n (%)

Age (year) 60-69 18,047 (98.8) 214 (1.2) 811.41 <.001
70-79 29,827 (97.9) 631 (2.1)
>80 10,868 (93.7) 734 (6.3)

Gender Male 18,125 (97.4) 478 (2.6) 0.25 621
Female 40,617 (97.4) 1,101 (2.6)

Education (year) 0-6 32,634 (96.6) 1,145 (3.4) 179.58 <.001
7-12 19,461 (98.3) 327 (1.7)
>13 6,647 (98.4) 107 (1.6)

Living status Living with spouse 33,612 (98.1) 660 (1.9) 149.04 <.001
Living without spouse 25,130 (96.5) 919 (3.5)

Body mass index (kg/m?) BMI<18.5 1,821 (95.5) 86 (4.5) 109.06 <.001
18.5<BMI<23.0 23,608 (96.8) 783(3.2)
23.0<BMI<25.0 16,139 (97.6) 394 (2.4)
BMI=25.0 17,174 (98.2) 316 (1.8)

Alcohol consumption Non-drinkers 42,106 (97.1) 1,240 (2.9) 35.69 <.001
Drinkers 16,636 (98.0) 339 (2.0)

Smoking state Non-smokers 46,794 (97.3) 1,279 (2.7) 1.71 191
Current/ex-smoker 11,948 (97.6) 300 (2.4)

Exercise Non-exercise 24,020 (95.2) 1,211 (4.8) 810.09 <.001
Exercise 34,722 (99.0) 368 (1.0)
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Table 3. Factors Affecting Dementia Prevalence in Elders Aged 60 Years or Older (N=60,321)
Variables Categories B SE OR p 95% ClI
Age (year) 60-69 1 (Referent)

70-79 0.47 0.08 1.60 <.001* 1.36-1.87

=80 1.38 0.08 3.99 <.001* 3.39-4.70
Education (year) 0-6 1 (Referent)

7-12 -0.36 0.07 0.70 <.001* 0.61-0.79

=13 -0.30 0.11 0.74 .005* 0.60-0.92
Body mass index (kg/m?) 18.5<BMI<23.0 1 (Referent)

BMI<18.5 0.09 0.12 1.09 453 0.87-1.38

23.0=<BMI<25.0 -017 0.06 0.85 .008* 0.75-0.96

BMI=25.0 -0.45 0.07 0.64 <.001* 0.56-0.73
Living status Living with spouse 1 (Referent)

Living without spouse 0.09 0.06 1.09 144 0.97-1.22
Alcohol consumption Non-drinkers 1 (Referent)

Drinkers -0.05 0.07 0.95 401 0.83-1.08
Exercise Non-exercise -1.39 0.06 1 (Referent)

Exercise -1.39 0.06 0.25 <.001* 0.22-0.28

*p<.05 by binary logistic regression analysis.

I
re

T 20119 A12A] Al ko] 558 A 604 o]
& v 2 et A AtelakY e, AR A
(e}

oz
o,
-0,

i
T o
o 2

N oy
)

= 1 R
42 25 3 B4 AURAT 58 X
o

=
re
o,
i)
N
=2
&
)
i
ox
2
>
2
=
i

7|0 2 5lo] 70tfjof A
1.608H(95% CI: 1.36-1.87), 80TH o]+l A] 3.99uH(95% CI. 3.39-4.7) &
Aol S7FE Aul 13 o] olAlth of= 20129 A=
i} 88 AlA 4] 2]l -3 9182 65-69A4|o] B]sf 70th 2]
70-74A+= 2.158}, 75-79A4)= 3.764}, 80tH2] 80-84Af| = 5.74}, 85A]]
o= 38688 = LER So] Z7Fak= Al 9Fle] SRt A
Teb FAFstet ml= A HALS] 71HES] 654 o4 Rl tdo 2
128 FQF Ao} FwQIA g off o FE =2k AAH8]oll A A
il ZIekRto] ot AR 84.0+6.64], A EQIA|A}S] Bt A
834+6.14] 12|11 7 =0lO] Hat A2 81.6 £ 474 = LR
dgo] S7Fe= Xuf 2 913do] =9k d Ao} Y|t what
A, Aol Sl weh X|uf HHEE o] o B2 7] S thH|
sko] 27| of 2 7t | Sfel A 13 aQlS AP
Sz, 137 o EE AJulf o2 1Rk A EA S} QA S 9

A5 st F8/do] AlarE|ofoF & Ao]

o=9d

(

o 52 5
CH4l.

W53} [ oke] B gol A, 0-6e 7| ET LR Ble,

http://dx.doi.org/10.4040/jkan.2014.44.4.391

7-12$0) 4] 0.704H(95% CI: 0.61-0.79), 13 ©] A 0.748}(95% CI:
0.60-092) & W5F0] o5 Al 18 fRdo] WA vekt
o} o] = ZHubehe] QI 7182} 1991-2001d 59 =24 2H2ket
%7-(Canadian Study of Health and Aging)ol|A][19] 13 oA 7|5
w0 & sto] AJuf] fHEeIFlo] wE3E 61 o5k -9 2.08H(95%
CI: 149-2.67), 6-813% 72 134(95% CI: 1.02-1.70) =] LeRt &
T A} 1985 FE 20101 71A] &2 Ao} s3]
eAAdol| ek AJA1A] Z kAt A[20] 88719 A 5 5170
(58%)2] Aol Al e nfapo] Al o] YFQIAR HArE A+
oF AR Aito]ok 2ufe} w7 he] TS Z Al ol

21344 9]
A et e gzo] a4 A S BT Bl ol
AEe, TGzo] e Ay 9 E S S0 R 3 Au)
el mY w8 e I34o] sl o] Hasitt

SEofrol Aufole] Ao, SE-L SHs o] £5& 3
A ok R} 0.254(95% CI: 0.22-0.28)2 Z|uf| Q@ w= 7} WA U

2 A= AR SN E 7H 504 o1 e A o711
o AR E 2 Tao] Fojat 23t 1] ke 7 71 197)
Y T Alzheimer Disease Assessment Scale-Cognitive Subscale = 91
A7152 SAT AtolA21], Frofte] A7 s = 0737
(95% CI: 0.03-1.27) TFAFE] 9, th2L0] 72 0.0472(95% CI: 0.46-
088) S0} AAIRHE 32 71300] A7) 5 ol E8-L T
0.2 B 0g A7 Ao fAI 2 o) BE o =
oS- 23 0] A ato] tigh WEhRE A4, &5 TR IHLS

www.kan.or.kr



396

QA7 V-& G GAAI7 | AL Hofsme] TSI 22
oAkl 3297 9] B}, FZ3HE Btk 0.55,95% CL: 0.02-1.09) 2
Q17 Aot AAFACH2) A1 S-S FRSHA, AAEE)
F7He QA7 A e} Aol 48 ZHs S e, QA7 &
A 5 901 2 AARS] AR w0l O 2 Q1A )5
3

)0} 2Jofele] Trebol AL, 185= <BMI<230 kgm* (34
710 &2 5lod 230 = <BMI<25.0 kg/m? (T2 7Loll 4] Z]ui
2 @ 271085 (95% CI: 0.60-098) 2 15% kA1, 250 kg/m? =BMI
mh oA A 71 © =71 0.64 (95% CI: 0.46-0.75)2 36% %
LHERLE BMIZ} 25 Al =7k 22 210 2 LERd T
= AGALE] 7151] 654 o)A} 1eolS tiAO 2 12 59F BMI,
oo} A Ao o] WishE 22 T AT SJoNA A7)
BMI W35k Aol vl X|ulla-(parameter estimate:-0.091,
=.02)7} A=A A ofl - (parameter estimate:-0.086, p=.04)0]| 4] &
A0 2§l At $715 654] o 4e] w9lg Tie.
Z A} S-S Al Aot B Aol A AlFo] Hae of
7] 40.3%ll A CDR &7} 7] Weh A7F 2o Al
SEoh A7)k LAskTE

A|uf gEAfof| A Al 0] o] = o2 HeksA| B e A4 okqk
Tk dzstolm 2ol A o] AlFdae] Histe] Alot== A=lst
S22 Aol et HlE 5919l H o) T S
OWZI&X* 71742 w7} Qe23]. ARl A, 284, o=
Polvi °*Zo}°1‘31 Xl“H—J A °“J1L @At

(S
3 b2

(]

=2

O

gl

as)

< Al 5 e Hl A

Hopd owE 4 o X
AL e 2
ol BN
=) r_>d
AT
1o
41

T X
o] l-['LI "
2l
{
2
=2
“%
[e2
5 @

ohdl el dig g make Al g sk

7, o] Z71aE AN SN TRk Fh
7] o] 2 AT A 4225 BMI o]ejol = X%IZI%P—E«‘ o| tje]
BAA R AR S5 E S Sk S5t0] ulak S )

www.kan.or.kr

Al
oxd

A
Z o

A, AR B A Ao Al of] U4 }04
A7 IS A=A 715 604 o1
off SHEA| g2 Akl vlsh A4 2
Aol el 2 e A ER A HIE

A9

=2 T BA
A= E?'s]'

= e}

2 A= SRyt A=

9] 715 604 o1 Ad1oll 2] v el A2 %WT@H TagE =

AR el

R EPESEER L E R

O o

=1

o
—

S

—

w

r% o rhr

s

oo rr
l-m

fr Ho
o ¥
M

m.l)j, i
o
ol i
&
N
18
>
ok
N
rE
)
ook

Auf o3 90le Tejel o W we e

olck

}_‘

rulo ﬂl
pay

N
rhu

A A5 Aol 2ol 604 o1 el 60321
QITABIEHA 82, AeF 4 123 A
WS 2T A A e Aol Z1aeE,

J

N
[rt
o jz? )
o
N
o
ot
o
ich
T

o (2
e
_E
rO
-
)
HO)
19
=
ox
30
rr
=<
e

REFERENCES

. Statistics Korea. Elderly statistics 2010. Daejeon: Author; 2010.

Cho M]J. The prevalence and risk factors of dementia in the Korean el-
derly. Health and Welfare Policy Forum. 2009;156:43-48.

Prince M, Bryce R, Albanese E, Wimo A, Ribeiro W, Ferri CP. The
global prevalence of dementia: A systematic review and metaanalysis.
Alzheimers & Dementia. 2013;9(1):63-75.
http://dx.doi.org/10.1016/j.,jalz.2012.11.007

. Ministry of Health and Welfare. 2012 survey of dementia prevalence

[Internet]. Seoul: Author; 2013 [cited 2013 August 16]. Available from:
http://www.mw.go.kr/front_new/al/sal0301vw.jsp?PAR_MENU_
ID=04&MENU_ID=0403&page=1&CONT_SEQ=286138&SEARC
HKEY=TITLE&SEARCHVALUE=dementia.

Lee CN, Park KW, Risk factors of dementia. The Journal of Korean Dia-
betes. 2012;13(3):129-132. http://dx.doi.org/10.4093/jkd.2012.13.3.129
Johnson DK, Wilkins CH, Morris JC. Accelerated weight loss may pre-
cede diagnosis in Alzheimer disease. Archives of Neurology.
2006:63(9):1312-1317. http://dx.doi.org/10.1001 /archneur.63.9.1312
Albanese E, Taylor C, Siervo M, Stewart R, Prince MJ, Acosta D. De-
mentia severity and weight loss: A comparison across eight cohorts.
The 10/66 study. Alzheimers & Dementia. 2013;9(6):649-656.
http://dx.doi.org/10.1016/jjalz.2012.11.014

. Gao S, Nguyen JT, Hendrie HC, Unverzagt FW, Hake A, Smith-Gam-

ble V, et al. Accelerated weight loss and incident dementia in an elderly
African-American cohort. Journal of the American Geriatrics Society.
2011;59(1):18-25. http://dx.doi.org/10.1111/j.1532-5415.2010.03169.x

http://dx.doi.org/10.4040/jkan.2014.44.4.391



60M| Ol -golof X|of 2 FEFRPl: X|HAtR| 7|8 HHHST

9. Xu WL, Atti AR, Gatz M, Pedersen NL, Johansson B, Fratiglioni L.
Midlife overweight and obesity increase late-life dementia risk: A pop-
ulation-based twin study. Neurology. 2011;76(18):1568-1574.
http://dx.doi.org/10.1212/WNL.0b013e3182190d09

10. Ghaderpanahi M, Fakhrzadeh H, Sharifi E Mirarefin M, Badam-
chizade Z, Larijani B, et al. Association between late-life body mass in-
dex, waist circumference, and dementia: Kahrizak elderly study. Journal
of the American Geriatrics Society. 2012;60(1):173-174.
http://dx.doi.org/10.1111/j.1532-5415.2011.03751 x

11. Benito-Ledn J, Mitchell AJ, Hernandez-Gallego J, Bermejo-Pareja E
Obesity and impaired cognitive functioning in the elderly: A popula-
tion-based cross-sectional study (NEDICES). European Journal of
Neurology. 2013;20(6):899-906. http://dx.doi.org/10.1111/ene.12083

12. Anstey KJ, Cherbuin N, Budge M, Young J. Body mass index in midlife
and late-life as a risk factor for dementia: A meta-analysis of prospective
studies. Obesity Reviews. 2011;12(5):e426-e437.
http://dx.doi.org/10.1111/.1467-789X.2010.00825.x

13. Kang Y, Na DL, Hahn S. A validity study on the Korean mini-mental
state examination (K-MMSE) in dementia patients. Journal of the Ko-
rean Neurological Association. 1997;15(2):300-308.

14. Lee YK, Sung MR, Lee DY. Comorbidity and health habits of Seoul city
elders with dementia. Journal of Korean Academy of Nursing.
2011:41(3):411-422. http://dx.doi.org/10.4040/jkan.2011.41.3.411

15. Lee JH, Lee KU, Lee DY, Kim KW, Jhoo JH, Kim JH, et al. Development
of the Korean version of the consortium to establish a registry for Al-
zheimer's disease assessment packet (CERAD-K): Clinical and neurop-
sychological assessment batteries. The Journals of Gerontology Series B,
Psychological Sciences and Social Sciences. 2002;57(1):P47-P53.

16. Kang Y, Na DL. Seoul neuropsychological screening battery (SNSB)
manual. Seoul: Human Brain Research & Consulting Co; 2003.

17. Choi SH, Na DL, Lee BH, Hahm DS, Jeong JH, Yoon S, et al. Estimat-
ing the validity of the Korean version of expanded clinical dementia

http://dx.doi.org/10.4040/jkan.2014.44.4.391

397

rating (CDR) scale. Journal of the Korean Neurological Association.
2001;19(6):585-591.

18. Chang WS, Won KH, Lee JY, Kim ET, Kweon HJ. The relationship be-
tween obesity and the high probability of dementia based on the body
mass index and waist circumference. Korean Journal of Family Medi-
cine. 2012;33(1):17-24. http://dx.doi.org/10.4082/kjtm.2012.33.1.17

19. McDowell I, Xi G, Lindsay J, Tierney M. Mapping the connections be-
tween education and dementia. Journal of Clinical and Experimental
Neuropsychology. 2007;29(2):127-141.
http://dx.doi.10.1080/13803390600582420

20. Sharp ES, Gatz M. Relationship between education and dementia: An up-

dated systematic review. Alzheimer Disease and Associated Disorders.
2011;25(4):289-304. http://dx.doi.org/10.1097/WAD.0b013e318211¢83¢

. Lautenschlager NT, Cox KL, Flicker L, Foster JK, van Bockxmeer FM,

Xiao J, et al. Effect of physical activity on cognitive function in older
adults at risk for Alzheimer disease: A randomized trial. JAMA: the
Journal of the American Medical Association. 2008;300(9):1027-1037.
http://dx.doi.org/10.1001/jama.300.9.1027

22. Forbes D, Thiessen EJ, Blake CM, Forbes SC, Forbes S. Exercise pro-
grams for people with dementia. Cochrane Database of Systematic Re-
views. 2013;12:CD006489.
http://dx.doi.org/10.1002/14651858.CD006489.pub3

23. Gillette Guyonnet S, Abellan Van Kan G, Alix E, Andrieu S, Belmin J,
Berrut G, etal. IANA (International Academy on Nutrition and Aging)

2

—_

expert group: Weight loss and Alzheimers disease. The Journal of Nu-
trition, Health & Aging. 2007;11(1):38-48.

24. Besser LM, Gill DB, Monsell SE, Brenowitz W, Meranus DH, Kukull W,
et al. Body mass index, weight change, and clinical progression in mild
cognitive impairment and Alzheimer disease. Alzheimer Disease and
Associated Disorders. 2014;28(1):36-43.
http://dx.doi.org/10.1097/wad.0000000000000005

www.kan.or.kr



