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Association between nap duration and cognitive decline in middle-aged and elderly people in China based on
longitudinal data joint model
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[ Abstract ] Objective To explore the association between nap duration and cognitive decline using a joint model
of longitudinal data in China’s aging population. Methods Variables from the China Health and Retirement Longitudinal
Study (CHARLS) were selected using recursive feature elimination. A multivariate Cox proportional hazards model was used
to assess the effect of baseline napping on cognitive decline. A joint model integrating longitudinal data and time-to-event data
was constructed to examine the association between nap duration and cognitive decline. Results  This study included 10 314
participants, with a total of 40 579 follow-up records, and the median follow-up time was 10 (8, 10) years. A total of 2 975
(28.8%) people developed cognitive decline. Based on the recursive feature elimination method, 4 key independent variables
were selected and included, namely frailty index, age, education level and social participation level. The multivariate Cox
proportional hazards model showed that nap duration at baseline had no effect on cognitive function outcomes (P=0.453).
The joint model showed that longitudinal changes in nap duration were significantly associated with cognitive decline (hazard
ratio=1.112, 95% confidence interval 1.099-1.126). Conclusion Based on the joint model, it is found that nap duration is
associated with cognitive decline, longer nap duration is associated with an increased risk of cognitive decline, and long nap
duration is a risk factor for cognitive decline. The longitudinal data joint model can provide methodological support for the
analysis of the association between risk factors and related health problems.
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Tab 1 Baseline characteristics of included respondents

Variable Total N=10 314  Cognitive decline N=2 975 No cognitive decline N=7 339 P value
Gender, 1 (%) 0.008
Male 5448 (52.8) 1632 (54.9) 3816 (52.0)
Female 4 866 (47.2) 1343 (45.1) 3523 (48.0)
Age/year, M (O, O,) 53 (47, 61) 56 (49, 63) 51 (47, 59) <0.001
Education level, n (%) <0.001
Illiterate (no formal education) 939 (9.1) 588 (19.8) 351 (4.8)
Primary school or below 4728 (45.8) 1572 (52.8) 3156 (43.0)
Middle school 4007 (38.9) 723 (24.3) 3284 (44.7)
High school or above 640 (6.2) 92 (3.1) 548 (7.5)
Marital status, n (%) <<0.001
Partnered (married/partnered) 9672 (93.8) 2721 (91.5) 6951 (94.7)
Single (single/divorced/widowed) 642 (6.2) 254 (8.5) 388 (5.3)
Retirement, 7 (%) <<0.001
Yes 5108 (49.5) 1251 (42.1) 3 857 (52.6)
No 5206 (50.5) 1724 (57.9) 3482 (47.4)
Frailty index, M (Q,, O;) 0.06 (0.03, 0.12) 0.06 (0.03, 0.15) 0.06 (0.03, 0.12) <0.001
Afternoon nap duration/min, M (Q,, O;) 30 (0, 60) 30 (0, 60) 30 (0, 60) 0.042
Residence, n (%) <<0.001
Urban 3147 (30.5) 613 (20.6) 2 534 (34.5)
Rural 7 167 (69.5) 2362 (79.4) 4 805 (65.5)
Hypertension, n (%) 0.001
Yes 2 120 (20.6) 671 (22.6) 1449 (19.7)
No 8194 (79.4) 2304 (77.4) 5890 (80.3)
Diabetes mellitus, 7 (%) 0.402
Yes 576 (5.6) 175 (5.9) 401 (5.5)
No 9738 (94.4) 2 800 (94.1) 6938 (94.5)
Dyslipidemia, 7 (%) 0.001
Yes 1048 (10.2) 255 (8.6) 793 (10.8)
No 9266 (89.8) 2720 (91.4) 6546 (89.2)
Internet use, n (%) <<0.001
Yes 869 (8.4) 78 (2.6) 791 (10.8)
No 9445 (91.6) 2 897 (97.4) 6 548 (89.2)
Smoking, n (%) 0.001
Yes 4362 (42.3) 1336 (44.9) 3026 (41.2)
No 5952 (57.7) 1639 (55.1) 4313 (58.8)
Drinking, n (%) 0.007
Yes 4081 (39.6) 1116 (37.5) 2 965 (40.4)
No 6233 (60.4) 1 859 (62.5) 4 374 (59.6)
Sleep duration at night/h, M (Q,, O;) 7 (6, 8) 7(5,8) 7 (6, 8) 0.001
Depression, M (Q,, O5) 18 (16, 21) 19 (16, 22) 18 (16,21) <0.001
Cognition, M (Q,, O3) 14 (12, 16) 12 (11, 15) 14 (13, 16) <0.001
Social participation, M (Q,, O;) 1(0,2) 1(0,1) 1(0,2) <0.001
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Tab 2 Analysis results of multivariate Cox proportional hazards regression model
Variable p SE Z value P value HR (95%CI)
Frailty index 0.539 0.198 7.417 0.006 1.714 (1.163, 2.525)
Age 0.020 0.002 82.026  <<0.001 1.020 (1.016, 1.025)
Education level (vs illiterate [no formal education]) —0.594 0.026 —505.540 <<0.001 0.552 (0.524, 0.582)
Social participation —0.022 0.023 —0.874 0.350 0.978 (0.934, 1.024)
Gender (vs male) —0.049 0.038 —1.652 0.199 0.952 (0.884, 1.026)
Marital status (vs single [ single/divorced/widowed ) —0.150 0.069 —4.669 0.031 0.861 (0.752, 0.986)
Sleep duration at night 0.010 0.011 0.710 0.400 1.010 (0.987, 1.032)
Afternoon nap duration —0.001 0.001 —0.564 0.453 1.000 (0.999, 1.001)

: Regression coefficient; SE: Standard error; HR: Hazard ratio; 95%CI: 95% confidence interval.
g
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Tab 3 Analysis results of joint model
p SE Z value P value HR (95%CI)
Longitudinal section
B —10.959 0.952 —11.506 <0.001
B 19.241 1.189 16.178 <0.001
Paa 6.682 0.452 14.786 <0.001
Pas 37.960 2.342 16.209 <0.001
Poa —61.220 5.359 —11.425 <0.001
Time-event section
Frailty index 0.506 0.199 2.532 0.011 1.659 (1.121, 2.455)
Age 0.020 0.002 9.464 <<0.001 1.021 (1.016, 1.025)
Education level (vs illiterate [no formal education]) ~ —0.601 0.027 —22.617 <<0.001 0.548 (0.521, 0.578)
Social participation —0.064 0.018 —3.564 0.001 0.938 (0.905, 0.971)
Gender (vs male) —0.054 0.038 —1.411 0.158 0.948 (0.880, 1.021)
Marital status (vs single [ single/divorced/widowed]) —0.141 0.069 —2.041 0.041 0.869 (0.759, 0.994)
Sleep duration at night —0.014 0.011 —1.252 0.211 0.986 (0.964, 1.008)
a: afternoon nap duration 0.107 0.006 17.675 <<0.001 1.112 (1.099, 1.126)

f: Fixed-effects coefficient; B,: Regression coefficient; a: Association coefficient; SE: Standard error; HR: Hazard ratio; 95%CI:

95% confidence interval.
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