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Association between Weight Loss and Hand-Grip Strength with Cause-Specific
Mortality in Middle-Aged and Older Adults

Inhwan Lee'> PhD

"Department of Anti-aging Healthcare, Changwon National University, Changwon; “Department of Human Senior Ecology Cooperative Course, Changwon National
University, Changwon, Korea

PURPOSE: This study investigated the association between weight loss and handgrip strength (HGS) with cause-specific mortality in
middle-aged and older adults.

METHODS: A total of 8,175 participants (54.1% women) aged >45 years, who participated in the Korean longitudinal study of aging
(KLoSA) were included. Study participants were classified as stable weight and 5 kg or more weight loss group based on weight change
and as high, middle, and low categories based on HGS distributions. Cox proportional hazards regression model was used to calculate
hazard ratio (HR) according to weight change status and HGS levels.

RESULTS: During 13.0+3.1 years of follow-up, there were 1,809 (22.1%) deaths. In all-cause mortality, middle HGS (stable weight;
HR=1.289, p<.001; weight loss; HR=1.723, p<.001) and low HGS (stable weight; HR=1.665, p<.001; weight loss; HR=2.488,
p<.001) resulted in an increased risk of mortality compared to stable weight and high HGS (HR=1). Similarly, in non-CVD mortality,
middle HGS (stable weight; HR=1.241, p=.005; weight loss; HR=1.816, p<.001) and low HGS (stable weight; HR=1.611, p<.001,
weight loss; HR=2.658, p<.001) resulted in an increased risk of mortality compared to stable weight and high HGS (HR=1). How-
ever, in the high HGS category, no significant differences in the risk of all-cause and non-CVD mortality according to weight change
were observed.

CONCLUSIONS: The current finding suggested that the promotion of upper body muscular strength may play an important role in
preventing premature death from all-cause and non-CVD, especially among those who suffer from weight loss.
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Table 1. Characteristics of study participants

EXERC SCi

Variables Total (h=8,175) Stable weight (n=7,566) Weight loss (n=609) p value
Anthropometric factors
Women, n (%) 4,449 (54.4) 4,096 (54.1) 353(58.0) 068
Age (yr) 60.9+10.6 60.5+10.5 65.6+11.1 <.001
Weight (kg) 60.9+9.8 61.2+9.8 576+94 <.001
BMI (kg/m?) 23.2+3.1 233+3.1 222+30 <.001
Hand-grip strength (kg) 27.1+89 274+88 240+85 <.001
Socio-economic status
Income (10,000 won/mon) 164.5+209.6 166.7+211.7 1359+178.2 .001
Education, n (%) <.001
Low than elementary 3,570 (43.7) 3,229 (42.7) 341 (56.0)
Middle/high school 3,710 (45.4) 3,493 (46.2) 217 (35.6)
Over than college 895 (10.9) 844 (11.1) 51(8.4)
Region, n (%) 061
Urban 6,382 (78.1) 5,925 (78.3) 457 (75.0)
Rural 1,793 (21.9) 1,641 (21.7) 152 (25.0)
Marital status, n (%) <.001
Married 6,555 (80.2) 6,116 (80.8) 439 (72.1)
Widowed/divorced 1,554 (19.0) 1,388 (18.4) 166 (27.2)
Unmarried 66 (0.8) 62(0.8) 4(0.7)
Occupation, n (%) 3,409 (41.7) 3,244 (42.9) 165 (27.1) <.001
Health condition factors
Physical inactive, n (%) 5,757 (70.4) 5310(70.2) 447 (73.4) 094
Heavy alcohol, n (%) 1,064 (13.0) 1,017 (13.4) 47 (7.7) <.001
Smoking, n (%) 2,451 (30.0) 2,287 (30.2) 164 (26.9) 087
Cognitive impaired, n (%) 1,874 (22.9) 1,649 (21.8) 225 (36.9) <.001
Depressive symptoms, n (%) 2,317 (28.3) 2,027 (26.8) 290 (47.6) <.001
ADL impaired, n (%) 187 (2.3) 44(1.9) 43(7.1) <.001
Chronic disease parameters
Hypertension, n (%) 2,184 (26.7) 1,960 (25.9) 224 (36.8) <.001
Diabetes, n (%) 948 (11.6) 845 (11.2) 103 (16.9) <.001
Cancer, n (%) 165 (2.0) 137 (1.8) 28 (4.6) <.001
Lung disease, n (%) 172 (2.1) 143 (1.9) 29(4.8) <.001
Cardiac disease, n (%) 377 (4.6) 327 (43) 50(8.2) <.001
Hospitalization, n (%) 828 (10.1) 716 (9.5) 112(184) <.001
Death, n (%) 1,809 (22.1) 1,580 (20.9) 229(37.6) <.001
Follow-up period (mon) 155.8+36.9 157.0+35.7 141.8+47.8 <.001
BMI, body mass index; ADL, activities of daily living.
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Table 2. Descriptive statistics of measured parameters according to weight change and hand-grip strength levels

Stable weight Weight loss
p for p for
VerliEs High HGS Middle HGS Low HGS Trgzr High HGS Middle HGS Low HGS e
(n=1,945/ (n=3,665/ (n=1,956/ e (n=144/ (n=312/ (n=153/ el
25.7%) 48.4%) 25.9%) 23.7%) 51.2%) 25.1%)
Anthropometric factors

Women, n (%) 1,073 (55.2) 2,004 (54.7) 1,019 (52.1) 054 85 (59.0) 174 (55.8) 94 (61.4) 657

Age (yr) 587+10.2 60.7+10.5 61.8+10.5 <.001 65.1+10.8 65.5+11.1 663+114 341

Weight (kg) 63.9+£10.2 60.9+94 59.0+9.5 <.001 59.7+9.5 58.1+9.3 544+9.0 <.001

BMI (kg/m?) 239+3.1 233132 22.8+3.0 <.001 227+25 22329 21.8+34 .008

Hand-grip strength (kg) 335+86 273174 214+7.2 <.001 303+7.8 24.6+7.1 16.8+64 <.001

Socio-economic status

Income (10,000 won/mon) 182.1+£211.0 1729+2308 139.8+1680  <.001 149.6+172.7 147.1£1939 100.1+£141.2 025

Education, n (%) <.001 021
Low than elementary 678 (34.9) 1,523 (41.6) 1,028 (52.6) 74(514) 175 (56.1) 92 (60.1)
Middle/high school 1,010(51.9) 1,713 (46.7) 770(39.4) 50(34.7) 114 (36.5) 53(34.6)

Over than college 257 (13.2) 429(11.7) 158 (8.1) 20(13.9) 23(74) 8(5.2)

Region, n (%) 059 974
Urban 1,552 (79.8) 2,861 (78.1) 1,512(77.3) 105 (72.9) 240 (76.9) 112(73.2)

Rural 393(20.2) 804 (21.8) 444 (22.7) 39(27.1) 72(23.1) 41(26.8)

Marital status, n (%) <.001 241
Married 1,632 (83.9) 2,991 (81.6) 1,493 (76.3) 107 (74.3) 228(73.1) 104 (68.0)
Widowed/divorced 302 (15.5) 647 (17.7) 439 (22.4) 36 (25.0) 82(26.3) 48 (31.3)

Unmarried 1(0.6) 27(0.7) 24(1.3) 1(0.7) 2(0.6) 1(0.7)
Occupation, n (%) 915 (47.0) 1,563 (42.6) 766 (39.2) <.001 44 (30.6) 93(29.8) 28(18.3) 016
Health condition factors

Physical inactive, n (%) 1,271 (65.3) 2,535 (69.2) 1,504 (76.9) <.001 94 (65.3) 227 (72.8) 126 (82.4) .001

Heavy alcohol, n (%) 283(14.6) 487 (13.3) 247 (12.6) 079 13(9.0) 27 (8.7) 7 (4.6) 146

Smoking, n (%) 541(27.8) 1,106 (30.2) 640 (32.7) .001 26(18.1) 94 (30.1) 44(28.8) 042

Cognitive impaired, n (%) 295(15.2) 743 (20.3) 611(31.2) <.001 46 (31.9) 102 (32.7) 77 (50.3) .001

Depressive symptoms, n (%) 359(18.5) 933(25.5) 735(37.6) <.001 46 (31.9) 44 (46.2) 100 (65.4) <.001

ADL impaired, n (%) 22(1.1) 54(1.5) 68 (3.5) <.001 3(2.1) 20(6.4) 20(13.1) <.001

Chronic disease parameters

Hypertension, n (%) 482 (24.8) 919 (25.1) 559 (28.6) .007 54 (37.5) 110(35.3) 60 (39.2) 746

Diabetes, n (%) 181(9.3) 394(10.8) 270(13.8) <.001 16(11.1) 55(17.6) 32(20.9) 025

Cancer, n (%) 34(1.7) 61(1.7) 42(2.1) 349 4(2.8) 17 (5.4) 7 (4.6) 474

Lung disease, n (%) 24(1.2) 64(1.7) 55(2.8) <.001 7(4.9) 12(3.8) 10 (6.5) 484

Cardiac disease, n (%) 58(3.0) 161 (4.4) 108 (5.5) <.001 8(5.6) 30(9.6) 12(7.8) A91

Hospitalization, n (%) 144 (7.4) 343(9.4) 229(11.7) <.001 20(13.9) 67 (21.5) 25(16.3) 617

Death, n (%) 282 (14.5) 769 (21.0) 529 (27.0) <.001 40(27.8) 112 (35.9) 77 (50.3) <.001

Follow-up period (mon) 162.7 £28.1 15744345  1504+429 <.001 153.1+£364  1433+476  1283+54.1 <.001

HGS, hand-grip strength; BMI, body mass index; ADL, activities of daily living.
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Table 3. Hazard ratio of cause-specific mortality according to weight
change status

Model 1 Model 2

HR (95% Cl) pvalue HR (95% Cl) pvalue

All-cause mortality

Stable weight 1 (reference) 1 (reference)

Weightloss ~ 2.041(1.777-2.344) <.001 1.339(1.164-1.541) <.001
CVD mortality

Stable weight 1 (reference) 1 (reference)

Weightloss  1.056 (0.677-1.645) .811 0.736(0.471-1.150) .178
Non-CVD mortality

Stable weight 1 (reference) 1 (reference)

Weightloss ~ 2.253(1.946-2.609) <.001 1.461(1.260-1.695) <.001

Model 1: unadjusted.
Model 2: adjusted for age and sex.
HR, hazard ratio; Cl, confidence interval; CVD, cardiovascular disease.
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Table 4. Hazard ratio of cause-specific mortality according to weight change status and hand-grip strength levels

All-cause mortality

Non-CVD mortality

Model 1 Model 2 Model 1 Model 2
HR (95% Cl) pvalue HR (95% Cl) p value HR (95% Cl) p value HR (95% Cl) p value

Stable weight

High HGS 1 (reference) 1 (reference) 1 (reference) 1 (reference)

Middle HGS 1.289(1.125-1.478) <.001 1.248(1.080-1.443)  .003 1.241(1.069-1.441)  .005 1.202(1.026-1.408)  .023

Low HGS 1.665 (1.440-1.924) <.001 1.386(1.185-1.621) <.001 1.611(1.375-1.887) <.001 1.334(1.123-1.584)  .001
Weight loss

High HGS 1.223(0.877-1.704) 235 1.224(0.867-1.729) 251 1.285(0.904-1.826) .162 1.257(0.871-1.814) 222

Middle HGS 1.723 (1.382-2.147) <.001
Low HGS 2.488(1.928-3.211) <.001

1.397(1.102-1.770)  .006
1.763 (1.328-2.342) <.001

1.816(1.437-2.295) <.001
2658 (2.032-3.476) <.001

1483 (1.152-1.908)  .002
1.907 (1.412-2.577) <.001

Model 1: adjusted for age and sex.

Model 2: adjusted for Model 1 plus BMI, socio-economic status (i.e. income, education, region, marital status, and occupation), health condition factors (i.e.
physical inactive, heavy alcohol, smoking, cognitive impaired, depressive symptoms, and ADL impaired), chronic disease parameters (i.e. hypertension, di-

abetes, cancer, lung disease, cardiac disease, and hospitalization).

CVD, cardiovascular disease; HR, hazard ratio; Cl, confidence interval; HGS, hand-grip strength; BMI, body mass index; ADL, activities of daily living.
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