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[Abstract] Objective To understand the relationship between obesity and depression in the elderly in China,
and to explore whether there are differences between the genders. Methods The data were collected from the 2015
China Health and Retirement National Investigation (China Health and Retirement Longitudinal Study, CHARLS).
The respondents were grouped according to depressive status. The difference of depressive status between the
elderly male and female groups was examined by Chi-square test. The relationship between depression, obesity and
the other sociological factors was analyzed by binary logistic regression. Results There were 4 019 valid cases,
including 2 109 males (52.48%) and 1 910 females (47.52%). All the respondents were aged 60 years and over.
There were 474 cases of central obesity (11.79%) and 2 418 cases of abdominal obesity (60. 16%). There were
significant differences in central obesity and abdominal obesity between the elderly male and female groups (P <C
0.001). 1 304 cases suffered from depression, accounting for 32. 45% , of which 539 cases were male (41, 33%)
and 765 cases were female (58. 67%). Different groups of gender, central obesity and abdominal obesity had
significant differences in depressive status (P <C0. 001). The results of univariate analysis indicated that the
characteristics of female, divorced/widowed/unmarried, in rural areas, having chronic diseases and functional loss
were the risk factors for depression. The results of multivariate logistic regression analysis indicated that, in terms
of the total sample, after adjustment for the confounding factors, both central obesity and abdominal obesity groups
were less likely to suffer from depression. After stratified by gender, both central obesity and abdominal obesity
were negatively correlated with depression. Conclusion The elderly with central obesity or abdominal obesity are
less likely to suffer from depression, regardless of gender.
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Table 1 The baseline characteristics of the respondents

< - Total Male Female )
Characteristic (n=14019) (n=2109) (n=1910) x P
Age/case (%) 0.012 0.914

60-74 yr. 3 383 (84.18)

=75 yr. 636 (15.82)
Martial status/case (%)

Married 3356 (83.50)

Unmarried 663 (16.50)
Education/case (%)

Illiterate 1236 (30.75)
1 836 (45.68)

947 (23.56)

Primary school

Secondary school and above
Hukou/case (%)

Rural 3 298 (82.06)

Urban 721 (17.94)
Smoking status/case (%)
1248 (31.05)
2 188 (54.44)
583 (14.51)

Current smoking
Never smoking
Former smoking
Alcohol drinking/case (%)
One month more than once 1168 (29.06)
313 (7.79)

2 538 (63.15)

One month less than once
Never drinking

Chronic disease/case (%)

None 3695 (91.94)

1 kind and above 324 (8.06)
Functional disability/case (%)

Yes 2722 (67.73)

No 1297 (32.27)
BMI status/case (%)

Underweight 279 (6.95)

Normal 1991 (49.54)

Overweight 1275 (31.72)

Central obesity 474 (11.79)
Abdominal obesity/case (%)

Yes 2 418 (60.16)

No 1 601 (39.84)

1774 (84.12)

1078 (51.11)
1031 (48.89)

1609 (84.24)

335 (15.88) 301 (15.76)
48.599 <0. 001
1843 (87.39) 1513 (79.21)
266 (12.61) 397 (20.79)
610. 936 <20. 001
303 (14.37) 933 (48.85)
1102 (52.25) 734 (38.43)
704 (33.38) 243 (12.72)
24.930 <20. 001
1670 (79.18) 1628 (85.24)
439 (20. 82) 282 (14.76)
1955.171 <0. 001
1130 (53.58) 118 (6. 18)
451 (21.38) 1737 (90.94)
528 (25.04) 55 (2.88)
804. 933 <C0. 001
995 (47.18) 173 (9. 06)
205 (9.72) 108 (5.65)
909 (43.10) 1629 (85.29)
3. 455 0. 063
1955 (92.70) 1740 (91.10)
154 (7. 30) 170 (8.90)
176. 453 <0. 001
1625 (77.05) 1097 (57.43)
484 (22.95) 813 (42.57)
64.119 <0. 001
136 (6.45) 143 (7.49)
1159 (54.95) 832 (43.56)
625 (29.63) 650 (34.03)
189 (8.97) 285 (14.92)
235.533 <0. 001

523 (27.38)
1387 (72.62)
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Table 2 The univariate analysis of the respondents with different depressive status

x2 AEMBERAENRERZSH

Factor (nmt 019) oS0 Ny 4 P
Gender/case (%) 96. 079 0. 001
Male 2109 (52.48) 539 (41.33) 1570 (57.83)
Female 1910 (47.52) 765 (58.67) 1145 (42.17)
Age/case (%) 1.155 0. 289
60-74 yr. 3383 (84.18) 1086 (83.28) 2 297 (84.60)
=75 yr. 636 (15.82) 218 (16.72) 418 (15.40)
Martial status/case (%) 34. 693 <20. 001
Married 3356 (83.50) 1024 (78.53) 2 332 (85.89)
Unmarried 663 (16.50) 280 (21.47) 383 (14.11)
Education/case (%) 71.978 <20. 001
Illiterate 1236 (30.75) 483 (37.04) 753 (27.73)
Primary school 1 836 (45.68) 612 (46.93) 1224 (45.08)
Secondary school and above 947 (23.56) 209 (16.03) 738 (27.18)
Hukou/case (%) 62.37 <20. 001
Rural 3298 (82.06) 1160 (88.96) 2 138 (78.75)
Urban 721 (17.94) 144 (11.04) 577 (21.25)
Smoking status/case (%) 25.224 <0. 001
Current smoking 1 248 (31.05) 367 (28.14) 881 (32.45)
Never smoking 2 188 (54.44) 782 (59.97) 1406 (51.79)
Former smoking 583 (14.51) 155 (11.89) 428 (15.76)
Alcohol drinking/case (%) 33.030 <0.001
One month more than once 1168 (29.06) 302 (23.16) 866 (31.90)
One month less than once 313 (7.79) 105 (8. 05) 208 (7.66)
Never drinking 2 538 (63.15) 897 (68.79) 1641 (60.44)
Chronic disease/case (%) 14. 601 <0.001
None 3695 (91. 94) 1168 (89.57) 2 527 (93.08)
1 kind and above 324 (8.06) 136 (10.43) 188 (6.92)
Functional disability/case (%) 317. 318 <0. 001
Yes 1265 (31.48) 636 (48.77) 629 (23.17)
No 2 754 (65.82) 668 (51.23) 2 086 (76.83)
BMI status/case (%) 34.649 <0. 001
Underweight 279 (6.94) 127 (9.74) 152 (5. 60)
Normal 1991 (49.54) 670 (51.38) 1 321 (48.66)
Overweight 1275 (31.72) 382 (29.29) 893 (32.89)
Central obesity 474 (11.79) 125 (9. 59 349 (12.85)
Abdominal obesity/case (%) 10. 260 <0.001
Yes 2 418 (60.16) 738 (56.60) 1 680 (61.88)
No 1601 (39.84) 566 (43.40) 1035 (38.12)
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Table 3 Binary logistic regression models of the risk of depression by gender

OR (95%CD

Factor

Total Male Female

Sex

Male 1. 000 — —

Female 1.851 (1.481-2.313)* * * - -
Age

60-74 yr. 1. 000 1. 000 1. 000

=75 yr. 0.772 (0. 628-0. 108) 0. 946 (0.706-1. 268) 0.631 (0.473-1.442)
Martial status

Married 1. 000 1. 000 1. 000

Unmarried 1.389 (1.149-1.679) * * 1. 344 (0. 996-1. 814) 1. 456 (1.138-1.864) " *
Education

Illiterate 1. 000 1. 000 1. 000

Primary school 1. 240 (0.944-1.473) 1. 283 (0.947-1. 739) 1.214 (0.982-1. 501)

Secondary school and above 1.032 (0. 818-1. 302) 1. 157 (0. 817-1. 638) 0. 879 (0.612-1.264)
Hukou

Rural 1. 000 1. 000 1. 000

Urban 0.624 (0.502-0.775) " * * 0.552 (0. 405-0. 754) * * * 0.712 (0.519-0. 975) "
Smoking status

Current smoking 1. 000 1. 000 1. 000

Never smoking 0.810 (0.651-1.008) 0.771 (0.583-1.019) 0.824 (0.555-1.224)

Former smoking 0.918 (0.726-1.161) 0.902 (0.699-1. 166) 0. 940 (0.479-1. 847)
Alcohol drinking

One month more than once 1. 000 1. 000 1. 000

One month less than once 1. 320 (0. 992-1. 756) 1. 319 (0. 923-1. 885) 1. 158 (0. 695-1. 930)

Never drinking 1. 143 (0. 953-1. 37D 1.268 (1.015-1.583) * 0. 890 (0.638-1.242)
Chronic disease

None 1. 000 1. 000 1. 000

1 kind and above 1.472 (1.147-1.887) " * * 1. 975 (1. 365-2.857) " * * 1.158 (1. 029-1.618) *
Functional disability

No 1. 000 1. 000 1. 000

Yes 3.044 (2.613-3.547) * * * 3.273 (2.599-4.123) * * * 2. 886 (2.349-3.546) * * *
BMI status

Normal 1. 000 1. 000 1. 000

Central obesity 0.668 (0.514-0.869) * * 0. 547 (0. 335-0.895) * 0.722 (0.526-0.991) *
Abdominal obesity

No 1. 000 1. 000 1. 000

Yes 0.857 (0.711-0.933) " 0. 757 (0.577-0.995) * 0. 956 (0. 733-0.997) "

OR: Odds ratio; CI: Confidence interval;
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* P<C0.05, x x P<C0.01

, x % % P<C0.001
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