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Based on prior literature,28 the following covariates 
were included: sex, age, region, education level, work 
status, family economic situation, smoking, alcohol 
consumption, physical activity, self-rated health and 
number of chronic diseases.

Statistical analysis
Baseline characteristics were compared using 2-sample 
t-tests or ANOVA for continuous variables and chi-
square tests for categorical variables. Both logistic 
regression and generalised estimating equations  
(GEE) were used to analyse the associations.36,37 A 
2-sided P value <0.05 was considered statistically 
significant. All analyses were conducted using SAS 
version 9.4 (SAS Institute, Cary, NC, US).

RESULTS

Study population characteristics
The study included 16,395 participants with a mean  
age of 63.15 ± 8.70 years (range: 50–97), comprising 
8297 (50.61%) males and 8098 (49.39%) females. 
During the follow-up period, 5241 participants 
(31.97%) experienced incident depressive symptoms. 
Of these, 3349 (20.43%) were identified with depressive 

symptoms once, and 1892 (11.54%) were identified 
with depressive symptoms 2 or more times. A total 
of 3634 participants (22.17%) had never experienced 
depressive symptoms and served as the control group. 
Incident depressive symptoms were more prevalent 
in females (n=3091; 58.98%) than in males (n=2150; 
41.02%).

Baseline characteristics of the study population, 
categorised by depressive symptom outcomes during 
follow-up, are presented in Table 1. Significant diffe-
rences were observed across all assessed variables. 
Compared to the non-depressed group, participants  
who developed depressive symptoms were generally 
older, more likely to be retired or unemployed, reported 
financial difficulties, were physically inactive, had 
poor self-rated health and a higher number of chronic  
diseases. They also had a higher prevalence of low  
grip strength and sleep disturbance, but a lower 
prevalence of smoking and alcohol consumption.

Association between grip strength, sleep disturbance 
and risk of depressive symptoms
Table 2 presents the results from the logistic regression 
analysis for the association of baseline grip strength 
and sleep status with the risk of incident depressive 

Table 1. Baseline characteristics of participants by depressive symptom status.

Covariates No depressive 
symptoms 
(n=3634)

With depressive 
symptoms 
(n=5241)

P value Single episode of 
depressive symptoms 

(n=3349)

Recurrent  
depressive symptoms  

(n=1892)

P value

Sex <0.001 <0.001

Male 2010 (55.31) 2150 (41.02) 1459 (43.57) 691 (36.52)

Female 1624 (44.69) 3091 (58.98) 1890 (56.43) 1201 (63.48)

Age 61.74 ± 7.45 64.73 ± 9.09 <0.001 64.57 ± 9.24 65.00 ± 8.83 <0.001

Region <0.001 <0.001

Central 1219 (33.54) 1125 (21.47) 733 (21.89) 392 (20.72)

Eastern 0 (0.00) 584 (11.14) 414 (12.36) 170 (8.99)

Western 792 (21.79) 1256 (23.96) 785 (23.44) 471 (24.89)

Southern 609 (16.76) 1512 (28.85) 909 (27.14) 603 (31.87)

Northern 1014 (27.90) 764 (14.58) 508 (15.17) 256 (13.53)

Education years 12.07 ± 4.24 10.38 ± 4.30 <0.001 10.55 ± 4.31 10.08 ± 4.29 <0.001

Working condition <0.001 <0.001

Work 1493 (41.08) 1245 (23.76) 856 (25.56) 389 (20.56)

Retire 1702 (46.84) 2841 (54.21) 1798 (53.69) 1043 (55.13)

Unemployed 425 (11.70) 1138 (21.71) 683 (20.39) 455 (24.05)

Missing 14 (0.39) 17 (0.32) 12 (0.36) 5 (0.26)
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Table 1. Baseline characteristics of participants by depressive symptom status. (Cont’d)

Covariates No depressive 
symptoms 
(n=3634)

With depressive 
symptoms 
(n=5241)

P value Single episode of 
depressive symptoms 

(n=3349)

Recurrent  
depressive symptoms  

(n=1892)

P value

Economic situation <0.001 <0.001

So difficult 103 (2.83) 398 (7.59) 240 (7.17) 158 (8.35)

Difficult 467 (12.85) 1057 (20.17) 666 (19.89) 391 (20.67)

Easy 926 (25.48) 1199 (22.88) 777 (23.20) 422 (22.30)

So easy 1070 (29.44) 834 (15.91) 564 (16.84) 270 (14.27)

Missing 1068 (29.39) 1753 (33.45) 1102 (32.91) 651 (34.41)

Smoking status <0.001 0.002

Smoking 2324 (63.95) 3151 (60.12) 2005 (59.87) 1146 (60.57)

No smoking 575 (15.82) 955 (18.22) 623 (18.60) 332 (17.55)

Missing 735 (20.23) 1135 (21.66) 721 (21.53) 414 (21.88)

Drinking status <0.001 <0.001

Hardly 828 (22.78) 2197 (41.92) 1361 (40.64) 836 (44.19)

Occasionally 1385 (38.11) 1500 (28.62) 1001 (29.89) 499 (26.37)

Frequently 1406 (38.69) 1527 (29.14) 976 (29.14) 551 (29.12)

Missing 15 (0.41) 17 (0.32) 11 (0.33) 6 (0.32)

Physical activity <0.001 <0.001

Adequate 3181 (87.53) 4118 (78.57) 2677 (79.93) 1441 (76.16)

Lacking 439 (12.08) 1105 (21.08) 659 (19.68) 446 (23.57)

Missing 14 (0.39) 18 (0.34) 13 (0.39) 5 (0.26)

Health status <0.001 <0.001

Good 3131 (86.16) 3522 (67.20) 2361 (70.50) 1161 (61.36)

Bad 503 (13.84) 1717 (32.76) 986 (29.44) 731 (38.64)

Missing 0 (0.00) 2 (0.04) 2 (0.06) 0 (0.00)

Chronic diseases <0.001 <0.001

No 1437 (39.54) 1453 (27.72) 1004 (29.98) 449 (23.73)

One 1182 (32.53) 1640 (31.29) 1050 (31.35) 590 (31.18)

Two or more 1015 (27.93) 2140 (40.83) 1289 (38.49) 851 (44.98)

Missing 0 (0.00) 8 (0.15) 6 (0.18) 2 (0.11)

Grip strength <0.001 <0.001

High 2532 (69.68) 2737 (52.22) 1796 (53.63) 941 (49.74)

Low 1102 (30.32) 2504 (47.78) 1553 (46.37) 951 (50.26)

Sleep status <0.001 <0.001

Normal sleep 3045 (83.79) 3866 (73.76) 2540 (75.84) 1326 (70.08)

Sleep disturbance 589 (16.21) 1375 (26.24) 809 (24.16) 566 (29.92)
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