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The Role of Muscular Strength on the Relationship between Number of Chronic
Diseases and Depressive Symptom in Older Adults

Jiho Shin' MS, Inhwan Lee’ PhD, Jinkyung Cho' PhD, Hyunsik Kang' PhD

'College of Sport Science, Sungkyunkwan University, Suwon; “Department of Anti-Aging Healthcare, Changwon National University, Changwon, Korea

PURPOSE: The aim of this study was to investigate whether muscular strength modulates the relationship between the number of
chronic diseases (NCD) and depression in older adults of Korean descent.

METHODS: Data from the Living Profiles of Older People Survey including 10,097 older adults of Korean descent aged >65 years
were used. Depressive symptoms were defined as a score of >8 on the self-administered Korean version of the Geriatric Depression
Scale. Muscular strength was assessed through a self-reported questionnaire. Chronic diseases comprising the NCD were defined as
physician-diagnosed long-term conditions.

RESULTS: Depressive symptoms were more prevalent as the NCD increased in both male (odds ratio [OR]=2.650; 95% confidence
interval [CI]: 2.214-3.172, p<.001) and female (OR=2.261; 95%CI: 1.880-2.720, p<.001) patients. Similarly, depressive symptoms
increased as muscular strength decreased in both male (OR=2.323, 95%CI: 1.757-3.073, p<.001) and female (OR=2.280, 95%CIL:
1.886-2.775, p<.001) patients, even after adjustment for age, body mass index (BMI), smoking education, and marriage. Moderation
analysis showed that the effects of the NCD on depressive symptoms was modulated by muscular strength (3=0.557, 95% CI=0.222-
0.891, p=.001), even after adjustments for all the covariates.

CONCLUSIONS: The findings of this study suggest that muscular strength plays a beneficial role in the NCD and depressive symptoms
in older adults of Korean descent.

Key words: Older adults, Multiple chronic disease, Depressive symptom, Muscular strength
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Table 1. Subject characteristics
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Variables Total (n=9,249) Men (n=3,733) Women (n=5,516) p-value
Age (years) 733+64 729+6.0 73.6+6.7 <.001
BMI (kg/m?) 236+25 235+22 236+27 <.005
Income (10,000 won/month) 226.6+335.8 249.8+288.6 210.9+363.6 <.001
Education, n (%) <.001
Lower than elementary 4,078 (44.1) 1,027 (27.5) 3,051 (55.3)
Middle/high 2,175 (23.5) 955 (25.6) 1,220 (22.1)
Over than college 2,996 (32.4) 1,751 (46.9) 1,245 (22.6)
Marriage, n (%) <.001
Married 5,505 (59.5) 3,006 (80.5) 2,499 (45.3)
Divorced or widowed 3,706 (40.1) 709 (19.0) 2,997 (54.3)
Not married 38(0.4) 18(0.5) 20(04)
Region, n (%) 255
Urban 6,638 (71.8) 2,655 (71.1) 3,983(72.2)
Rural 2,611(28.2) 1,078 (28.9) 1,533 (27.8)
Health behavior
Smoking, n (%) 637
Non-smoking 8,238 (89.1) 3,318(88.9) 4,920 (59.7)
Smoking 1,011 (10.9) 415(11.1) 596 (10.8)
Weekly alcohol consumption, n (%) 328
None 5,947 (64.3) 2,370(63.5) 3,577 (64.8)
<1 2,047 (22.1) 854 (22.9) 1,193 (21.6)
>1 1,255 (13.6) 509 (13.6) 746 (13.5)
MS, n (%) <.001
Weak 1,977 (21.4) 564 (15.1) 1,413 (25.6)
Normal 7,272 (78.6) 3,169 (84.9) 4,103 (74.4)
NCD, n (%) <.001
0-1 4,361 (47.2) 2,040 (54.6) 2.321(42.7)
=2 4,888 (52.8) 1,693 (45.4) 3,195 (57.9)
SGDS score 32+32 29+3.1 34+33 <.001

BMI, body mass index; MS, muscular strength; NCD, number of chronic diseases; SGDS, The short form of geriatric depression scale.
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Table 2. Description of measured parameters according to number of
chronic diseases (NCD)
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Table 3. Description of measured parameters according to muscular
strength (MS)

Variables 01 =2 p-value Variables AR D L p-value
(n=4,361) (n=4,888) (n=7,272) (n=1,977)
Sex, n (%) <.001 Sex, n (%) <.001
Men 2,040 (46.8) 1,693 (34.6) Men 3,169 (43.6) 564 (28.5)
Women 2,321 (53.2) 3,195 (65.4) Women 4,103 (56.4) 1,413 (71.5)
Age (years) 71.9+6.1 745+6.5 <.001 Age (years) 71.6+5.7 79.0+5.6 <.001
BMI (kg/m?) 234124 23.7+27 <.001 BMI (kg/m?) 23725 233128 <.001
Income (10,000 won/month) 243.6+340.2 2114+331.2 <.001 Income (10,000 won/month) 2447+3446 15992922 <.001
Education, n (%) <.001 Education, n (%) <.001
Lower than elementary 1,540(353)  2,538(51.9) Lower than elementary 2,715(37.3) 1,363 (68.9)
Middle/high 1,073 (24.6) 1,102 (22.5) Middle/high 1,772 (24.4) 403 (20.4)
Over than college 1,748 (40.1) 1,248 (25.5) Over than college 2,785 (38.3) 211(10.7)
Marriage, n(%) <.001 Marriage, n (%) <.001
Married 2,897 (66.4) 2,608 (53.4) Married 4,640 (63.8) 865 (43.8)
Divorced or widowed 1,448 (33.2) 2,258(46.2) Divorced or widowed 2,600 (35.8) 1,106 (55.9)
Not married 16 (0.4) 22(0.5) Not married 32(04) 6(0.3)
Region 742 Region, n (%) <.001
Urban 3,137 (71.9) 3,501 (71.6) Urban 5,400 (74.3) 1,238 (62.6)
Rural 1,224 (28.1) 1,387 (28.4) Rural 1,872 (25.7) 739 (37.4)
Health behavior Health behavior
Smoking, n (%) 024 Smoking, n (%) 125
Non-smoking 3918(89.8) 4,320(884) Non-smoking 6,496 (89.3) 1,742(88.1)
Smoking 443(10.2) 568 (11.6) Smoking 776(10.7) 235(11.9)
Weekly alcohol consumption, n (%) 334 Weekly alcohol consumption, n (%) 101
None 2,770 (63.5) 3,117 (65.0) None 4,640 (63.8) 1,307 (66.1)
<1 986 (22.6) 1,061 (21.7) <1 1,643 (22.6) 404 (20.4)
>1 605 (13.9) 650(13.3) >1 989 (13.6) 266 (13.5)
MS, n (%) <.001 NCD, n (%) <.001
Weak 560(12.8)  1,471(29.0) 0-1 3,801 (52.3) 560 (28.3)
Normal 3,801 (87.2) 3471(71.0) >2 3,471 (47.7) 1,417 (71.7)
SGDS score 25+2.7 38+35 <.001 SGDS score 29+3.0 45+39 <.001

BMI, body mass index; MS, muscular strength; SGDS, The short form of ge-
riatric depression scale.
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Table 4. Odds ratio of the NCD on depression Table 5. Odds ratio of the MS on depression

Model 1 Model 2 Model 1 Model 2
Variables Variables
OR (95%(Cl) p-value OR (95%Cl) p-value OR (95%Cl) p-value OR (95%Cl) p-value

Total Total

0-1 1 (reference) 1 (reference) Normal MS 1 (reference) 1 (reference)

>2 2.743 (2.381-3.160) <.001 2.370(2.050-2.745) <.001 Weak MS 2.783(2434-3.182)  <.001 2.282(1.952-2.668) <.001
Men Men

0-1 1 (reference) 1 (reference) Normal MS 1 (reference) 1 (reference)

>2 2.658 (2.104-3.358) <.001 2.650(2.214-3.172) <.001 Weak MS 2.767 (2.156-3.550) <.001 2.323(1.757-3.073) <.001
Women Women

0-1 1 (reference) 1 (reference) Normal MS 1 (reference) 1 (reference)

>2 2.650(2.214-3.172) <.001 2261 (1.880-2.720) <.001 Weak MS 2637 (2.246-3.096) <.001 2.280(1.886-2.775) <.001

Model 1, unadjusted; Model 2, adjusted for age, BMI, income, education,
marriage, smoking.

Model 1, unadjusted; Model 2, adjusted for age, BMI, income, education,
marriage, region.
OR, odds ratio; Cl, confidence interval; MS, muscular strength.

OR, odds ratio; Cl, confidence interval; NCD, number of chronic diseases.

Table 6. The moderating effect of MS on the relationship between NCD and depression in older adults

95% Cl
Predictors Coefficients SE t p-value
Lower Upper

Model 1 (R*=0.071, F=236.009, p<.001)
NCD 1.051 0.073 14.308 <.001 0.907 1.195
MS 0.948 0.142 6.695 <.001 0.670 1.225
Interaction 0.539 0.173 3.126 .002 0.201 0.877
R? change due to the moderator=0.001 (F=9.770, p=.002)

Model 2 (R*=0.093, F=105.715, p<.001)
NCD 0.926 0.074 12.549 <.001 0.782 1.071
MS 0.626 0.146 4.278 <.001 0.339 0913
Interaction 0.557 0.171 3.260 .001 0.222 0.891
R? change due to the moderator=0.001 (F=10.627, p=.001)

Model 1, unadjusted; Model 2, adjusted for age, BMI, income, education, marriage, smoking.

MS, muscular strength; NCD, number of chronic diseases.
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