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Analysis of the current status and influencing factors of cognitive function and sleep quality of elderly people in
Shanghai community

ZHANG Yanli, WANG Meng, WANG Xuechun, HUANG Shanshan, REN Jiaoqi, ZHOU Houguang*
Department of Geriatrics, National Clinical Research Center for Aging and Medicine, Huashan Hospital, Fudan University, Shanghai
200040, China

[ Abstract] Objective To analyze the cognitive function and sleep quality of the elderly in Shanghai community, and
explore the related influencing factors. Methods A stratified cluster random sampling method was used to select 8 community
health centers in Shanghai for a questionnaire survey, including 3 677 elderly individuals who completed the “Comprehensive
Health Status Survey of Elderly Residents in Shanghai” from September 2023 to November 2023. Basic information of the elderly
was collected, including age, gender, education level, smoking, drinking, mahjong playing behavior, and exercise habits. The
Pittsburgh sleep quality index (PSQI) was used to assess the sleep quality of the elderly, subjective cognitive decline (SCD) self-
assessment questionnaire and Mini-Mental State Examination (MMSE) were used to evaluate cognitive function, while the Hamilton
Anxiety Scale (HAMA) and patient health questionnaire-9 (PHQ-9) were used to assess anxiety and depression levels, and the mini
nutritional assessment (MNA) was used to evaluate nutritional status. According to the MMSE scores, the elderly were divided into
three groups: no cognitive impairment (MMSE = 27), mild cognitive impairment (MMSE 21-26), and moderate to severe cognitive
impairment (MMSE < 20). The general data, lifestyle habits, and scale scores of the three groups were compared. Ordered logistic
regression was used to analyze the influencing factors of sleep quality. Results There were statistically significant differences in
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age, gender, waist circumference, body mass index (BMI), education level, pet ownership, smoking, drinking, mahjong playing
behavior, exercise habits, and scale scores among the three groups (P<<0.05). Logistic regression analysis showed that age, waist
circumference, gender, drinking habits, mahjong playing behavior, and chronic comorbidities are influencing factors for the PSQI
grading in the elderly (P<<0.05). The MMSE score (OR=1.037, P=0.001), SCD score (OR=1.123, P<<0.001), HAMA score
(OR=1.183, P<<0.001), PHQ-9 score (OR=1.249, P<<0.001) are positive influencing factors for PSQI grading, while the MNA
score is a negative influencing factor (OR=0.960, P=0.037). Conclusions Advanced age, female gender, low education level, no
pet ownership, no mahjong playing behavior, no exercise habits, and poor sleep quality are risk factors for cognitive impairment in
the elderly. Advanced age, female gender, no mahjong playing behavior and poor nutritional status are influencing factors for poor
sleep quality in the elderly, and severe comorbidities, anxiety, depression, and subjective decline in cognitive function all affect sleep

quality.

[Key Words ] elderly; sleep quality; cognitive function; Pittsburgh sleep quality index; epidemiology
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Table 1 Baseline data and questionnaire scores of elderly people in different cognitive impairment groups

WO AR (AL OR ) BB . i
WA IR, R HE R EWIARIAE
RER ORI AR

No cognitive Mild cognitive Moderate to severe
Index impairment group impairment group cognitive impairment Hiy P
(n=2 746) (n=723) group (n=208)
Agelyear 71(68, 75) 74(70, 82)” 86(77,90)" 4% 406.087  <0.001
Sex n(%) 40.327 <0.001
Female 1342(48.9) 441(61.0)” 126(60.6)
Male 1 404(51.1) 282(39.0) 82(39.4)
Waist circumference/cm 88.27(82, 95) 88(80, 94)° 90(80, 98) 6.178 0.046
BMI/(kg'm™~?) 23.58(21.97,25.10)  23.58(21.67,25.16)  23.1(20.76, 24.65)"% 11.152 0.004
Educational background n(%) 389.652 <0.001
Tliteracy 43(1.5) 72(10.0) 54(26.0)74%
Primary school 398(14.5) 170(23.5) 97(46.6)
Junior high school 1 345(49.0) 368(50.9) 41(19.7)
High school and above 960(35.0) 113(15.6) 16(7.7)
Pet ownership n(%) 20.104 <0.001
Yes 982(35.8) 227(31.4) 4521.6)7%
No 1 764(64.2) 496(68.6) 163(78.4)
Drinking behavior n(%) 10.726 <0.001
Yes 171(6.2) 32(4.4) 3(1.4)"
No 2575(93.8) 691(95.6) 205(98.6)
Smoking behavior n(%) 29.540 <0.001
Yes 454(16.5) 67(9.3)" 1909.1)"
No 2292(83.5) 656(90.7) 189(90.9)
Exercise habit n(%) 125.148 <0.001
Yes 1 858(67.7) 422(58.4)" 64(30.8)" 4%
No 888(32.3) 301(41.6) 144(69.2)
x(iz)ll)]ong playing behavior 70217 <0.001
Yes 1 428(52.0) 291(40.2)” 57(27.4)" %4
No 1318(48.0) 432(59.8) 151(72.6)
TADL score 43, 5) 6(4,11)" 21(9, 26)" 44 585.957  <0.001
HAMA score 0(0, 2) 2(0,4)" 5(1,8.75) 4% 274905  <0.001
PHQ-9 score 1(0, 3) 2(0,3)" 3(1,5)74 109.578  <0.001
PSQI score 4(2, 6) 53,9)" 6(4,10)"44 109.920  <0.001
SCD score 1(0.5,3.5) 3.5(1.5,6)" 7.5(5.5,9)" 4% 553.612  <0.001
MNA score 25.5(24, 26.5) 25(23,26)" 21(17,24.38) 2% 277.460  <0.001

BMI: body mass index; IADL: instrumental activities of daily living; HAMA: Hamilton Anxiety Scale; PHQ-9: patient health
questionnaire-9; PSQI: Pittsburgh sleep quality index; SCD: subjective cognitive decline; MNA: mininutritional assessment.

"P<C0.05, "P<<0.01 vs no cognitive impairment group; “P<<0.05, ““P<0.01 vs mild cognitive impairment group.
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Table 2 Ordered linear regression analysis of PSQI classification

Variable B SE Wald OR 95% CI P
Age 0.015 0.007 4.498 1.015 1.001-1.029 0.034
Waist circumference —-0.011 0.004 7.343 0.989 0.981-0.997 0.007
BMI —-0.021 0.014 2.061 0.979 0.952-1.008 0.151
Educational background (vs high school and above)

Illiteracy 0.318 0.180 3.135 1.374 0.967-1.956 0.077

Primary school 0.011 0.112 0.009 1.011 0.811-1.259 0.925

Junior high school —-0.028 0.086 0.107 0.972 0.821-1.150 0.744
Male (vs female) —0.478 0.083 33.276 0.620 0.527-0.729 <0.001
No mahjong playing behavior 0.170 0.076 5.039 1.185 1.022-1.374 0.025
Pet ownership 0.003 0.077 0.002 1.003 0.863-1.165 0.968
Smoking 0.152 0.119 1.648 1.164 0.923-1.470 0.199
Drinking -0.377 0.177 4.532 0.686 0.484-0.970 0.033
No exercise habit —-0.149 0.081 3.365 0.862 0.735-1.010 0.067
ACCI (vs severe comorbidities)

No/mild comorbidities —1.988 1.056 3.542 0.136 0.017-1.085 0.060

Moderate comorbidities -0.339  0.089 14.622  0.712 0.599-0.848 <<0.001
SCD score 0.116 0.017 48.017 1.123 1.087-1.161 <0.001
MMSE score 0.036 0.011 11.266 1.037 1.015-1.058 0.001
HAMA score 0.168 0.011 223.575 1.183 1.157-1.209 <0.001
PHQ-9 score 0.222 0.019 139.391 1.249 1.203-1.294 <0.001
MNA score —0.041 0.020 4372 0.960 0.923-0.997 0.037

The parallel lines test P=0.082, which indicates that the slopes between the categories in the ordered logistic regression model
are the same, satisfying the parallel lines assumption. Therefore, ordered logistic regression can be used to analyze the impact of
various variables on sleep quality. BMI: body mass index; ACCI: age-adjusted Charlson comorbidity index; SCD: subjective
cognitive decline; MMSE: Mini-Mental State Examination; HAMA: Hamilton Anxiety Scale; PHQ-9: patient health questionnaire-9;

MNA: mininutritional assessment.
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