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Table 1. Sociodemographic characteristics among 920 community dwelling women and men aged 65~84 years

(KHANES, 1998).
Women (n=571) Men (n=349)
Variable
N Percent N Percent
Age (years) 65~69 233 40.8 156 447
70~74 134 32.2 119 34.1
75~84 14 27.0 74 21.2
Age (MeantSD) 71.6+5.0 70.8+4.6
Living with spouse 184 322 311 89.1
Education <6 years 535 937" 240 683
7~12 years 36 6.3 109 31.2
Occupation +
(not being engaged in work) 202 ul 188 539
Annual income
(< 10000 USS) 381 67.7 254 72.8
Self-rated health (good or more)* 179 329" 144 426
Depression* 136 250 41 12.1
Current smoking status* 92 169" 177 524
Current alcohol drinking status* 72 13.2" 162 479
Physical activity (no exercise) 7 14.2 68 20.1
Visual impairment 37 6.5 16 46
Hearing impairment 21 3.7 10 29
Welght change of 5% or over P 169 3 149
during the past 1 year
Any functional limitation 56 9.8 28 8.0
Any limitation in ADLs' 20 35 19 5.4
Any limitation in IADLs 55 9.6 27 77
BMI Kg/m® (Mean+SD)* 237435 21528
Waist circumference (Mean+SD) 82999 81.2£8.7
Waist/Hip ratio (MeanSD) 0.89+0.07 0.91+0.07
ADL score (Mean=SD) 0.1+05 0.2+0.9
TIADL score (MeanSD) 0.3+0.8 0.2£09
Number of Comorbidity (Mean+SD) 1.1+£09 0.60.8

*Missing data for 38 persons: 27 women and 11 men.
ADL: Activity of daily living (range 0~6). IADL: Instrumental activity of daily living (range 0~4); Number
of Comorbidity (range 0~6). For all these scores, a higher number indicates higher dependent.

"P< 01, FP< 05 P< 0001

Weight change of 5% during the past year was defined as had weight loss about 4~5 kg or more.
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Table 2. Prevalence per 100 population of self-reported history of obesity related diseases among 920 commun
ity dwelling women and men aged 65~84 years (KHANES, 1998).

Women (n=571) Men (n=349)

Obesity related diseases
65~74 years 75~84 years All 65~74 years 75~84 years All

Type II diabetes mellitus 9.8 89 95 105 6.8 9.7
Hypertension* 271 205 250 16.7 176 16.9
HyperlipidemiaT 187 171 184 51 81 5.4
Ischemic heart disease 2.4 2.1 2.3 2.9 - 2.3
Stroke 4.1 55 44 51 81 5.7
Arthritis 549 49.3 53.1 22.2 27.0 23.2
None of disease’ 24.0 30.8 26.3 49.8 52.7 50.4
One of six diseases’ 44.6 41.1 434 39.3 3.1 384
Two of six diseases’ 235 21.9 22.9 95 95 95
Three or more of six diseases’ 79 6.2 74 15 2.7 1.7

xP=0.004 when women compared wih men, ¥ P=0.001 when women compared with mn, ¥ No men had ishe
mic heart disease in 75~84 years.

Hyperlipidemia was deleted from the history in the Health Interview Survey, it was defined as total cholesterol
240 mg/dL or over in health examination survey.
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Table 3. Prevalence per 100 population of self-reported functional limitation and disability in activities of daily liv
ing according to the katz adl index among 920 community dwelling women and men aged 65~84 ye
ars (KHANES, 1998).

Women (n=571) Men (n=349)
65~74 75~84 All 65~74 75~84 All
years years years years
Limitation in ADL'
Bathing" 05 2.0 09 15 95 32
Dressing* 0.7 2.0 11 1.8 10.8 37
Going to toilet’ 0.7 3.3 14 04 95 2.3
Walking 1.2 33 18 11 108 32
Continence' 05 65 2.1 0.4 12.2 29
Feeding’ 02 20 0.7 0.7 95 26
Disability (Katz index)

No disability® 99.0 9.1 9.1 985 878 9.2
None 983 916 %5 97.1 5.1 95
One 0.7 45 16 14 27 17
Partial disability’ 0.7 26 13 15 27 1.8
Two 05 13 0.7 0.7 27 1.2

Three - 0.65 0.2 - - -
Four 02 0.65 0.4 0.7 - 06
Disability* 0.2 13 06 - 95 20
Five 02 065 0.4 - 27 06
Six - 0.65 02 - 6.8 14

fP< .01 when women compared with men.
P< .05 when women compared with men.
fP< .05 when old old compared with young old in women.
SP< 01 when old old compared with young old in women and men.
'"P< 01 when old old compared with young old in men.
There is no significant statistical difference between women and men in Katz index of ADL.
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Table 4. Prevalence per 100 population of self-reported functional limitation in single instrumental activities of da
ily living among 920 community dwelling women and men aged 66~84 years (KHANES, 1998).

Women (n=571) Men (n=349)
65~74 75~84 All 65~74 5~84 All
years years years years
Functional limitation in IADL
Housekeeping 4.1 5.8 4.6 3.3 162} 6.0
Telephone calling 2.6 12.3% 53 2.2 135° 4.6
Using public transportation 70 143" 89 47 189° 7.7
Outgoing or shopping 58 84 6.5 29 162} 5.7
Number of functional limitation in IADL
None 92.8 83.7 90.6 9.3 81.1° 92.3
1 12 34 18 0.7 14° 09
2 14 41 2.1 1.1 27 14
3 29 4.1 3.2 1.45 14 1.4
4 1.7 41 2.3 145 14 4.0

:‘P:0.00I when old old compared with young old in women.
P=0.006 when old old compared with young old in women.
¥ P=0.009 when old old compared with young old in women.
$P=0.001 when old old compared with young old in men.
There is no significant statistical difference between women and men in IADL.
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Table 5. Prevalence per 100 population of self-reported funtional limitation and comorbidity by adiposity indi
ces among 349 men & 571 women aged 66~84 years (KHANES, 1998).

An An An 5+ - Co-
N (%) limitagon limjtai]ion functignd functional N([gi%dly morbidity
in ADLs in IADLs limitation limitation (n>2)
Body mass index
<185 F* 39 (6.8) 2.6 5.1 N 26 385 26
M 56 (16.1) 54 10.7 10.7 3.6 11.9 54
185~219 F* 152 (26.6) 2.6 8.6 86 1.3 40.1 21.0
M’ 154 (44.1) 6.5 78 73 5.2 377 85
2~249  F* 182 (31.9) 2.8 88 8.8 11 412 33.0
M 101 (289) 40 5.0 5.0 40 416 139
25~269  F* 102 (17.9) 2.0 6.9 6.9 1.0 43.1 45.1
M 39 (83) 6.9 10.3 13.8 3.6 414 24.1
21~299  F* 72 (12.6) 56 13.9 13.9 2.8 53.3 34.7
M 9 (26) - 11.1 111 - 66.7 22.2
>30 F’; 24 (4.2) 16.7 29.2 292 16.7 45.8 375
M — —_ —_ — —_ —_ _
Waist circumference
wif F* 235 (41.2) 43 106 111 2.1 409 187
M 317 (90.8) 5.1 73 73 4.1 36.6 107
wot F* 149 (26.1) 2.0 5.4 54 1.3 436 349
M 28 (8.0) 10.7 14.3 179 7.1 53.6 179
w3 F~* 187 (32.8) 3.7 11.8 11.8 2.7 465 412
M 4 (1.2) - - - - 75 -
Waist/hip ratio
WHR1* F* 61 (10.7) 49 6.6 8.2 16 44.3 180
M 166 (47.6) 48 7.2 7.2 3.6 34.3 78
WHR2' F* 510 (89.3) 3.3 10.0 10.0 2.2 43.3 318
M 183 (52.4) 6.0 8.2 8.7 49 421 14.2

) t .
F*: for women, M : for men.

*W1<% cm in men, <80 cm in women W2 94~102 cm in men, 80~83 cm in women W3>102 cm in men, >83
cm in women. "WHR1<0.9 in men. <0.8 in women WHR2>09 in men, >0.8 in women.
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Table 6. Prevalence per 100 population of self-reported funtional limitation and comorbidity by adiposity inde
ces among 920 community dwelling women and men aged 65~&4 years (KHANES, 1998).

Any Any Any 5+ Co-
N Limitation Limitation Functional Functional Morbidity mohdty
in ADLs in IADLs Limitation Limitation (n=1) (n=>2)

Body mass index

<185 9% (10.3%) 32 84" 95" 32 32.6% 42%
185~21.9 306 (33.3%) 46 82" g.2f 33 3R/9F  147*
22~249 283 (30.8%) 32 74" 7.4° 2.1 413%  26.1*
25~269 131 (14.2%) 3.1 76" 84" 15 428%  405*
27~299 81 (8.8%) 49 136" 136" 25 59.3*  333%

>30 24 (2.6%) 16.7 29.2" 29.2f 167 458+  375*

Waist circumference
<80 (women)

<94 (omem) 552 (60.0%) 47 87 89 33 55 141
gg:%l(zvnﬁe)“) 177 (19.2%) 34 68 68 23 52 322
i?gz(v(vnﬁﬁ“) 191 (20.8%) 37 115 115 26 71 403
Waist/hip ratio
<0.8 (women) o
<09 (oner) 27 (24.7%) 5.1 40 75 31 370 106
ig'g EXZSGH) 693 (75.3%) 32 59 97 29 80 271
*P=_00L.

When any limitation in IADL estimated, BMI was only significant obesity index in three obesity indices (P< .01).
¥ When any functional limitation estimated, BMI was only significant obesity index in three obesity indices (P< .05).
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Table 7. Multivariate-adjusted odds of self-reported functional limitation in adl and iadl among 920 community

dwelling women and men aged 65~84 years (KHANES, 1998).

Functional limitation in >1

Functional limitation in >1

Characteristics ativity of ADL OR (95% CI)  activity of IADL OR (95% CI)
Age
65~74 10 10
T5~84 287 (088~9.32) 131 (054~3.18)
Sex

Women compared with men

Living with spouse (without spouse)

Occupation (unemployed)
Self-rated health (good or more)
Depression

Visual impairment

Hearing impairment

Current alcohol drinking status

Obesity related disease
Type II diabetes mellitus
Hypertension
Hyperlipidemia
Ischemic heart disease
Stroke
Arthritis
Number of comorbidity
None
One of six disease
Two of six disease
Three or more of six disease
BMI
<185
185~21.9
22~249
25~26.9
27~299
>30
Waist circumference
Group 1
Group 2
Group 3
Waist/hip ratio
<0.8 (female) or <0.9 (male)
>0.8 (female) or >0.9 (male)

0.39 (0.07~2.08)

531 (1.02~27.48)
1353 (217~84.42)
051 (0.12~2.21)

460 (1.50~14.33)
14.74 (3.89~55.90)
2991 (558~160.37)
0.66 (0.16~2.72)

0.64 (011~3.87)
0.76 (0.17~3.40)
0.31 (0.03~2.83)

1547 (3.78~63.36)
052 (0.14~1.97)

1.0

1.96 (0.56~6.89)
0.25 (0.03~2.12)
5.35 (0.78~36.69)

013 (0.01~261)
163 (0.24~11.15)
0.39 (0.05~3.01)
1.0

1.29 (0.12~14.33)
7.89 (0.77~81.00)

0.95 (0.15~6.00)
1.0
1.17 (0.15~9.29)

1.0
1.23 (0.36~4.25)

1.38 (0.47~4.00)

478 (1.68~11.94)
842 (2.98~23.77)
0.87 (0.36~2.10)
559 (2.52~12.40)
82.07 (27.23~247.38)
66.81 (11.40~391.59)
0.70 (0.25~1.95)

0.36 (0.06~2.04)
0.75 (0.24~2.32)
042 (0.12~1.44)
1.0

1.19 (0.32~4.42)
4.49 (0.91~22.24)

1.68 (0.52~5.45)
1.0
1.98 (0.58~6.84)

*Missing data for 38 persons: 27 women and 11 men.

OR: Odds ratio, CI: Confidence interval.
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( Abstract)

The Relationship between Obesity and Functional Status
in the Korean Elderly: An Analysis of Korean National
Health and Nutrition Examination Survey, 1998

Seung Hee Cho, M.D., Byung Ki Kwon, M.D., Sun Nyu Lee, M.D.
Joon Yeong Choi, M.D., Yong Kyung Shin, M.D. and Sunha Jee, Ph.D.*

Department of Family Medicine, College of Medicine, Gachon Medical School, Incheon, Korea,
*Graduate School of Health Science and Management, Yonsei University

Background: Aging and obesity are both positive determinants of chronic disease in the elderly. This study
was done to examine the relationship between obesity and functional status and, to examine the relationship
between comorbidity and the different levels of BMI among older Koreans.

Methods: A total of 920 community dwelling women and men who completed both the home questionnaire
and medical examination that was conducted in 1998 were chosen as subjects. The proportion of subjects with
prevalence of obesity-related diseases and functional limitation by NHLBI classifications was determined. Risks
for functional limitation associated with comorbidity of obesity-related diseases and fat distribution were
examined using multivariate adjusted logistic regression methods.

Results: Among 920 subjects studied, 91% were functionally independent. The underweight were one in ten
and the overweight were one in four. The overall prevalence of functional limitation in a major activity among
underweight was one in ten, but that of overweight or over was one in two. After multivariate adjustment,
significant predictors for functional limitation in ADLs and IADLs were vision and hearing impairment,
unemployed occupational status, depression, living with spouse, and a history of stroke. Though not
significantly shown in the statistics, comorbidity (>3) of six obesity-related diseases had odds of 5.4 times and
in obese elderly women the odds were 7.9 times.

Conclusion: We suggest that there is a positive trend between overweight and functional limitation. Although
there is no statistical significance, obesity in older Korean women had higher odds for functional limitation
in ADLs and IADLs. (J Korean Acad Fam Med 2002;23:1440-1452)

Key words: obesity, functional status, cross-sectional study, comorbidity, elderly
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