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ABSTRACT

Background: In South Korea, as an aged society, an understanding of dementia and its risk factors is important from clinical and
healthcare policy perspectives. Relationship between cognitive impairment and body weight or weight changes have been
reported, but these were contradictory, We have evaluated the association between weight changes and cognitive decline using
national level longitudinal data, Methods: Data from the Korean Longitudinal Study of Ageing from 2006 to 2012 were used.
Association between weight changes and decline in cognitive function as measured by K-MMSE (the Korean version of the Mini—
mental state examination) score was assessed by multivariate logistic regression, Weight changes were calculated from 1st wave
and 3rd wave survey data, and classified into five groups as stable, increases, decreases of >10%, or 5%—10%. Results: About 37%
of the total participants (n=4,512) were 65 years or older, These participants made up the largest proportion of the groups with
weight change exceeding 10%. Multivariate logistic regression analyses revealed that weight changes exceeding 10% (10% increase
vs stable, adjusted OR [aOR] 1,47, 95% confidence interval (CI) 1,11—1.95; 10% decrease vs stable, aOR 1.44, 95% Cl 1,11—1.88) were
significant predictive factors for decline in cognitive function, In subgroup analyses, the association between weight changes and
cognitive decline was significant in males aged over 65 years and in normal BMI groups. Conclusion: Weight changes, both
increases and decreases exceeding 10% of baseline, were significantly associated with declines in cognitive function among older
adults in South Korea,
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Excluding patients
1) Baseline weight and height missing (n=263)

| 13t wave in 2006 (n=8,993)

A

2) Baseline K-MMSE missing (n=198)
3) Baseline K-MMSE <17 (n=800)

Excluding patients

| 24 wave in 2008 (n=7,643)

> 1) Non-response or death at 2" wave (n=1,314)
2)  Second wave weight missing (n=36)

Excluding patients
1) Non-response or death at 3" wave (n=734)

v

| 3¢ wave in 2010 (n=6,554)

> 2)  Third wave weight missing (n=48)
3)  Third wave K-MMSE missing (n=307)

Excluding patients
1) Non-response or death at 4" wave (n=459)

v

| Study population (n=4,512)

|

2) Fourth wave K-MMSE missing (n=182)
3)  Covariates missing value (n=1,401)

Fig. 1. Flow chart of study population selection process.
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Table 1. Demographic characteristics of study population®

Weight changes

Decrease Decrease Stable Increase Increase value
>10% 5% fo 10% 5% 10 10%  >10% P
Number of people 411 596 2,685 466 354
Age, years, mean (SD) 62.8 (10.1) 61.9 (9.4) 60.1 (9.3) 59.8 (9.8) 61.2 (10.0) <0.001
45-54 111 144 877 165 109
55-64 108 203 880 148 100 <0.001
>65 192 249 928 153 145
Gender, Male (%) 187 (45.5%) 291 (48.8%) 1,393 (51.9%) 233 (50.0%) 168 (47.5%) 0.09
Weight change (kg), mean (SD) -10.1 (3.3) -4.6 (1.1) -0.1 (1.¢) 4.3 (0.9) 9.3 (3.1) <0.001
Baseline BMI (kg/m?), mean (SD) 24.5 (2.7) 23.8 (3.1) 24.0 (10.1) 22.9 (6.5) 21.3 (2.4) <0.001
Underweight 4 9 60 20 43
Normal 104 221 1072 257 225 <0.001
Overweight 148 206 879 120 68 ’
Obese 155 160 674 69 18
Household income ¥ (lowest) 83 133 516 104 63
quintile ond 95 130 518 96 66
3d 75 121 527 100 80 0.10
4t 75 116 524 76 68
5™ (highest) 83 96 600 90 77
Education Elementary 211 279 1,120 203 186
Middle school 62 122 500 86 52 <0.001
High school 106 140 768 137 85 ’
College or higher 32 55 297 40 31
Marital status Married 324 493 2,260 399 288
Separated 84 100 413 65 64 0.24
Never married 3 3 12 2 2
Health insurance National health insurance 383 552 2,550 444 328 0.061
Medicaid 28 44 135 22 26 )
Residential area Urban 155 255 1,156 196 139 0.24
Rural 256 341 1,529 270 215 ’
Smoking status Never smoker 289 423 1,776 300 247
Past smoker 39 68 336 43 35 0.01
Current smoker 83 105 573 123 72
Alcohol drinking status Never drinker 161 252 1,218 191 129
Past drinker 26 33 185 37 18 0.004
Current drinker 224 311 1,282 238 207
Psychiatric disease Yes 6 5 43 4 5 0.53
No 405 591 2,642 462 349 ’
Depression Yes 139 159 709 117 120 0.001
No 272 437 1,976 349 234 )
Hypertension Yes 124 185 719 104 83 0.006
No 287 411 1,966 362 271 ’
Diabetes mellitus Yes 67 84 281 53 35 0.002
No 344 512 2,404 413 319 ’
Heart disease Yes 26 34 141 18 19 0.56
No 385 562 2,544 448 335 ’
Cerebral disease Yes 9 10 64 16 6 037
No 402 586 2,621 450 348 ’
Physical activity Yes 132 236 1,206 171 87 <0.001
No 279 360 1479 295 267 ’
Activities of daily living 0 (normal) 399 588 2,651 455 345 0.04
1+ 12 8 34 11 9 ’
Baseline K-MMSE, mean (SD) 26.1 (3.4) 26.8 (3.0) 26.9 (3.0) 26.7 (3.2) 26.3 (3.4) <0.001
Employment status Employed 179 272 1,370 230 189 0.007
Unemployed 232 324 1,315 236 165 ’

9Pearson’s Chi-squared and ANOVA were used for comparing the categorical and continuous variables between weight change groups,
respectively. Continuous variables in this table were the mean age, baseline BMI, and baseline K-MMSE.
Abbreviation: BMI- body mass index, K-MMSE - the Korean version of the Mini-mental state examination, SD-standard deviation.



242 / Korean J Clin Pharm, Vol. 29, No. 4, 2019

Table 2. Predictive factors for declined cognitive function in Korean adults 45 years and over

Unadjusted OR

Stepwise selection

a
(95% Cl) Full: moael model®
Age 45-54 Ref Ref Ref
55-64 2.28 (1.79-2.92)*** 1.58 (1.21-2.06)*** 1.61 (1.24-2.10)***
>65 6.04 (4.83-7.55)*** 3.31 (2.52-4.36)*** 3.60 (2.77-4.67)***
Gender Male Ref Ref Ref
Female 1.64 (1.41-1.91)** 1.10 (0.86-1.41) 1.22 (1.02-1.45)*
Weight changes Decrease >10% 1.72 (1.35-2.19)** 1.48 (1.14-1.93)** 1.44 (1.11-1.88)**
Decrease 5% to 10% 1.16 (0.93-1.46) 0.99 (0.78-1.2¢) 0.99 (0.78-1.2¢)
Stable Ref Ref Ref
Increase 5% to 10% 1.17 (0.91-1.50) 1.16 (0.88-1.52) 1.18 (0.90-1.55)
Increase >10% 1.65 (1.27-2.13)* 1.42 (1.06-1.91)* 1.47 (1.11-1.95)**
Baseline BMI (kg/m”?) Underweight 1.41 (0.95-2.10) 0.95 (0.62-1.45)
Normal Ref Ref )
Overweight 0.78 (0.65-0.93)** 0.83 (0.68-1.00)
obese 0.87 (0.72-1.0¢) 0.86 (0.70-1.07)
Household income 1st (lowest) 1.23 (0.99-1.53) 0.96 (0.74-1.23)
quintile 2nd 1.52 (1.23-1.88)*** 1.10 (0.87-1.40)
3rd Ref Ref -
4th 0.60 (0.47-0.77)*** 0.97 (0.74-1.28)
5th (highest) 0.34 (0.26-0.46)*** 0.84 (0.61-1.16)
Education Elementary 6.06 (4.14-8.89)** 3.22 (2.10-4.92)** 3.36 (2.22-5.08)***
Middle school 2.38 (1.56-3.61)*** 1.88 (1.21-2.94)** 1.93 (1.25-2.99)**
High school 1.64 (1.08-2.47)** 1.62 (1.05-2.49)* 1.63 (1.06-2.50)*
College or higher Ref Ref Ref
Marital Married Ref Ref
Separated 2.15 (1.80-2.57)* 1.21 (0.98-1.49) -
Never married 1.07 (0.36-3.17) 1.08 (0.33-3.49)
Health Insurance National health insurance Ref Ref }
Medicaid 1.33 (0.99-1.79) 0.87 (0.63-1.21)
Region Urban Ref Ref Ref
Rural 1.41 (1.21-1.64)** 1.27 (1.08-1.51)** 1.27 (1.07-1.50)**
Smoking status Never smoker Ref Ref

Past smoker
Current smoker

0.86 (0.66-1.08)
0.60 (0.49-0.73)***

0.96 (0.71-1.30)
0.84 (0.65-1.10)

Alcohol drinking status Never drinker Ref Ref
Past drinker 0.59 (0.51-0.70)*** 1.03 (0.84-1.2¢) -
Current drinker 1.12 (0.85-1.49) 1.18 (0.84-1.65)
Psychiatric disease Yes 2.43 (1.45-4.08)*** 1.25 (0.70-2.22) ]
No Ref Ref
Activities of daily living 0 (normal) Ref Ref B
1+ 215 (1.32-3.51)* 1.16 (0.67-2.00)
Depression Yes 2.27 (1.95-2.65)*** 1.48 (1.24-1.76)** 1.52 (1.28-1.81)**
No Ref Ref Ref
Hypertension Yes 1.59 (1.36-1.87)*** 1.02 (0.85-1.23) ]
No Ref Ref
Diabetes Mellitus Yes 1.63 (1.32-2.01)*** 1.33 (1.05-1.68)* 1.32 (1.06-1.66)*
No Ref Ref Ref
Heart disease Yes 1.50 (1.11-2.02)** 0.99 (0.71-1.37) j
No Ref Ref
Cerebral disease Yes 3.10 (2.09-4.61)*** 1.99 (1.28-3.09)** 2.08 (1.35-3.20)***
No Ref Ref Ref
Physical activity Yes Ref Ref Ref
No 1.53 (1.31-1.79)** 1.29 (1.08-1.55)* 1.29 (1.08-1.54)*
Baseline K-MMSE Mild cognitive impairments 1.15 (0.95-1.40) 0.41 (0.32-0.51)*** 0.41 (0.33-0.51)**
Normal Ref Ref Ref
Employment status Employed Ref Ref Ref
Unemployed 2.72 (2.32-3.18)*** 1.55 (1.26-1.92)*** 1.61 (1.34-1.95)**

*5<0.05.
*5<0.01.
#45<0,001.

9Adjusted for all covariates presented in Table 2.

bStepwise selection, a method of fitting regression models in which the choice of predictive variables is carried out by an automatic procedure

by SAS program.

BMI, body mass index; Cl, confidence interval; K-MMSE, the Korean version of the Mini-mental state examination; OR, odds ratio; Ref, reference.
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Table 3. Strafified subgroup analysis evaluating the effect of weight changes on declined cognitive function®

aOR (95% Cl)
Subgroup Decrease >10%  Decrease 5% to 10% Stable Increase 5% to 10% Increase >10%
Gender Male 1.55 (1.03-2.32)* 0.81 (0.55-1.19) Ref 1.46 (0.99-2.16) 1.70 (1.10-2.64)*
Female 1.39 (0.98-1.9¢) 1.12 (0.82-1.53) Ref 0.99 (0.68-1.44) 1.32 (0.91-1.91)
Age group Age 45-54 1.64 (0.83-3.25) 0.88 (0.42-1.86) Ref 1.35 (0.72-2.52) 1.81 (0.92-3.5¢)
Age 55-64 1.32 (0.76-2.2¢) 1.11 (0.71-1.71) Ref 1.32 (0.82-2.12) 1.33 (0.76-2.33)
Age >65 1.45 (1.04-2.03)* 0.95 (0.70-1.31) Ref 1.08 (0.73-1.58) 1.48 (1.01-2.16)*
Baseline BMI group Normall 1.95 (1.22-3.12)*** 1.29 (0.90-1.86) Ref 1.24 (0.85-1.80) 1.47 (1.01-2.13)*
Overweight 1.43 (0.90-2.27) 1.00 (0.65-1.55) Ref 1.15 (0.66-2.00) 1.47 (0.77-2.81)
Obese 1.09 (0.68-1.73) 0.64 (0.38-1.06) Ref 0.70 (0.34-1.44) 1.55 (0.50-4.84)
*p<0.05.
**p<0.01.
***p<0.001.

9Adjusted ORs (95% confidence intervals) were calculated with a multivariate logistic regression model for cognitive decline with all significant

covariates from stepwise selection model presented in Table 2.

aOR, adjusted odds ratio; BMI, body mass index; Cl, confidence interval; Ref, reference.
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