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Association between healthy lifestyle index and cognitive decline
and mediating effect of blood routine derived inflammatory
indexes in community-dwelling elderly people

LIN Fang-ting', HUANG Li-mei’, CHEN Xiu-qin’, GAO Jun-ling', XIAO Qian-yi'"
('Department of Preventive Medicine and Health Education, School of Public Health , Fudan University , Shanghai
200032, China; *Songjiang District Center for Disease Control and Prevention (Songjiang District Institute of
Health Supervision) ,Shanghai 201600, China)

[ Abstract] Objective To explore the association between healthy lifestyle index (HLI) and cognitive
decline, as well as the mediating effect of blood routine derived inflaimmatory indexes in community-
dwelling elderly people. Methods A multistage random sampling method was used to enroll 1 181 older
persons aged =65 years with normal cognition in Songjiang District, Shanghai at baseline from May 2020
to Dec 2021, and they were followed up from Jun 2023 to Oct 2023. The Mini-Mental State Examination

(MMSE) was used to examine their cognitive function. HLLI was computed as a composite score reflecting
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adherence to six factors: non-smoking, abstinence from alcohol, sufficient fruit consumption, adequate
vegetable intake, good sleep quality, and engagement in regular physical activity. Based on the distribution
of total scores, study subjects were classified into tertiles and designated as high HLLI (75-100) group,
moderate HLI (58-74) group and low HLI (0-57) group. Cox proportional hazards regression model was
used to assess the association between HLI, blood routine derived inflammatory indexes, and cognitive
decline. Multiple linear regression model was used to assess the association between HLI and blood routine
derived inflammatory indexes. The mediation analysis was used to examine the mediating effect of blood
routine derived inflammatory indexes between cognitive decline and HLI. Results During the follow-up
period, 225 out of 1 181 cases experienced cognitive decline. Compared with low HLI group, the risk of
cognitive decline in moderate HLI group and high HLI group was reduced by 29% (HR=0.71, 95%CI:
0.51-1.00) and 38% (HR=0.62, 95%CI:0.44-0.87) ; the monocyte counts in moderate HLLI (3=-0.032,
95%CI: -0.056, —0.008) group and high HLI (B =-0.050, 95%CI: -0.076, -0.024) group were

significantly reduced. The monocyte had a significant partial mediating effect on the association between

HLI and cognitive decline. Conclusion

Healthy lifestyles were associated with a lower risk of cognitive

decline, and this association may be partially mediated by monocyte.
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blood routine derived inflammatory
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Participants aged =65 y and
with normal cognition at
baseline (n=1 549)

Excluded participants (#=179):
(1) Died (n=89);
(2) Lost to followed-up (n=90)

y

y

Followed up
(n=1370)

;

Excluded participants with missing data (n=180):
(1) MMSE score (n=15);

(2) Subjective sleep quality (#=15);

(3) Blood biomarkers (n=147);

(4) Mediacal history (n=3)

Excluded participants with

extreme outliers in
® inflammation biomarker

v (QI1-31QR or == Q3+3IQR)
(m=9)

Analysis dataset
(n=1181)

1 MRABREE
Fig 1 Flowchart of the study population
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Baseline demographic characteristics of individuals with stable and declined cognition

[n(%) orT+s)]

Demographic characteristics

Age (y)
65-69 502 (42.5)
70-74 416 (35.2)
75+ 263 (22.3)
Gender
Male 532 (45.0)
Female 649 (55.0)
Educational level
Below primary school 530 (44.9)
Primary school graduate 470 (39.8)
Junior high school or higher 181 (15.3)
BMI (kg/m*) 24.1+3.4
Depression 138 (11.7)
Cardiovascular disease
Diabetes mellitus 146 (12.4)
Hypertension 635 (53.8)
Coronary heart disease 109 (9.2)
Stroke 71 (6.0)
HLI
Low 387 (32.8)
Moderate 385 (32.6)
High 409 (34.6)
Inflammation biomarker
WBC count ( X 10”/L%) 6.1%1.5
Neutrophil count ( X 10°/L) 3.6t 1.1
Lymphocyte count (X 10°/L) 2.0+0.6
Monocyte count ( X 10°/1.) 0.4+0.1
NLR 1.0+ 0.3
PLR 4.6+ 0.4
SII 26.0£0.4

MHR 47.3+0.5

2'=30.29 <0.001

78 (34.7) 424 (44.4)

66 (29.3) 350 (36.6)

81 (36.0) 182 (19.0)
'=14.26 <0.001

76 (33.8) 456 (47.7)

149 (66.2) 500 (52.3)
21°=35.65 <0.001

141 (62.7) 389 (40.7)

62 (27.6) 408 (42.7)

22 (9.8) 159 (16.6)
24.0+3.5 241433 1=0.46 0.646
37 (16.4 101 (10.6) 2=6.10 0.014
30 (13.3) 116 (12.1) =024 0.623
123 (54.7) 512 (53.6) 2=0.09 0.764
22 (9.8) 87 (9.1) 2=0.10 0.752
21 (9.3) 50 (5.2) =543 0.020
2'=3.69 0.832

77 (34.2) 310 (32.4)

70 (31.1) 315 (32.9)

78 (34.7) 331 (34.6)
6.1+ 1.4 6.1+1.5 1=0.42 0.674
3.6+1.1 3.6+ 1.1 1=-0.05 0.958
2.0+0.7 2.0+0.6 1=0.47 0.638
0.4%0.2 0.4+0.1 1=-2.15 0.032
1.0+0.3 1.0+0.3 1=—0.70 0.484
4.6+ 0.4 4.6+ 0.4 1=—1.86 0.064
26.0+ 0.4 26.0+ 0.4 1=—1.69 0.091
47.3+0.5 47.3+0.5 1=—0.41 0.679
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LMR 21.6+0.4
NHR 4910.4
Follow-up

The annual decline in MMSE score 0.5+1.5

21.6+0.4 21.6+0.4 =0.13 0.899
5.0+0.4 4.910.4 =—0.90 0.368
2.83+1.33 —0.03%£0.90 1=—38.66 <<0.001

128 participants with WBC defined as positive or negative were excluded from the analysis. BMI: Body mass index; HLI: Healthy lifestyle

index; WBC: White blood cell; NLR: Neutrophil-to-lymphocyte ratio; PLR: Platelet-to-lymphocyte ratio; SII: Systemic immune-inflammation

index; LMR: Lymphocyte-to-monocyte ratio; MHR : Monocyte-to-HDL-c ratio; NHR: Neutrophil-to-HDL-c ratio.
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A Low HLI = Moderate HLI o High HLI
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4

WBC Neutrophil Lymphocyte Monocyte NLR
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Inflammatory biomarkers

HLI: Healthy lifestyle index; NLR: Neutrophil-to-lymphocyte ratio; PLR: Platelet-to-lymphocyte ratio; SII: Systemic immune-inflammation

index; LMR: Lymphocyte-to-monocyte ratio; MHR : Monocyte-to-HDL-c ratio; NHR: Neutrophil-to-HDL-c ratio. *P<20.05.
2 HLISmMEMRTEREERKXEKN S TLED RS 5

Fig 2 Multivariable linear regression analysis of the association between HLI and blood routine derived inflammatory indexes
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(95%CI: 0.956~0.999, P=0.040) , (& & & I 1
5.01% , B H3EBON 2 0.793(95%C1:0.658~0.935,

P=0.012) , B % W 0.783(95% CI: 0.650~0.923,
P=0.008) ; i HLI 41 (4 8] £z 24 1 Ry 0.962(95 % CI:
0.910~0.998, P=0.032) , ¥ F % & N N 0.630
(95%CI:0.436~0.860, P<<0.001) , B2 H 0.619
(95%CI:0.420~0.848,P<C0.001) , T A% 5 BLAKL
N 2.79% .
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o Total effect=0.783

P=0.008

Indirect effect=0.981
Proportion mediated=5.01"
.0

- P=0

(Moderate vs. Low)

Direct effect=0.793
P=0.012

B Total effect=0.619

P=0.001

Indirect effect=0.962
Proportion mediated=2.79%

P=0.032
HLI level Cognitive decline

(High vs. Low)
Direct effect=0.630
P=0.001

A': Comparison between moderate HLLI and low HLI. B: Comparison between high HLI and low HLI. HLI: Healthy lifestyle index. Adjusted

for age, gender, education levels, depression, BMI, diabetes mellitus, hypertension, coronary heart disease, stroke, and the baseline mini-

mental state examination score.
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Fig3 Mediating analysis of HLI on monocyte and cognitive decline
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