55 37 LA FAFTEH O 72D O REEERL A HIF 72 B o e e s 35
2020 4EJ pp.27~32 (2023.7)

FRIGEER T AY) DIREZ AL ¢, LIMERTZF] X3
KB X H = X 2 O BH—RRHEGR 2 BT 5 B o H—

Ho b T

ESTIMATING THE EFFECT OF LOW PHYSICAL ACTIVITY ON
CARDIOVASCULAR DEATH THROUGH DEPRESSIVE
SYMPTOMS: AN APPLICATION OF MACHINE
LEARNING AND CAUSAL INFERENCE

Kosuke Inoue

Key words: daily step, depressive symptoms, cardiovascular disease, mortality, causal mediation analysis.

o4

HEEARIE, HROAZ S FIRICEE LA
REEOHETH ), FRHEE3200 NDT %
FlEEI L, 40 FVoOBEHEEREZEL TV
%Y. 5FTEHL OEAMETIE. SKIGE O
A OHRZERE L LTH 4 O HEHE vl
MR B RRANE 2 &4 7 7 b A & OBR
MWRENTERY, LALAEAS, AX— b7
YONMEEE =% D I L RIEOWMREFIC K
5 e, REFFREZED 1 HOFEEEIL DT 54800
BRTH ) EHEEHERET 5 22010~ HESE
NTWA100004 & V) T2 RKEL TFHI-TH
DY TV RICHEI L RARTISHILETDH
%o

PO DIERZ ED A ¥ F VAL AL &
BT AR THHY . WIS —
A3 buE—=)VIIZETIE, ) oWE & OES
A b L AREOHEEDOY A7 ($30%) 12
FH9 A IRE - BEICKRSCEIOHRTFTHD S

i

EHHOENE LS T0EY, BRiGH L 2 > 5L
ANVAREZICEBRL TS Z 06, BIKEH)
wOME R Z BN CTh 2 P 5 e LIE
MR C R EORMTPHOMEIZBNT, #19>
JERVBENTZTHFG LT L 0ZEHLNITTEE
EIIMDTEETH S,

AWFZE T, KERAOEEREY 7L & i
WIS X 5 1 HOFERE L9 DRI,
AHET - DIMEFE T O & UGS BER 27z, 1
2. 1 HOBHAR (100004 H A vs 100004
[HUE) EFRCROEHEIZBIT L9 DHERD
B R T, RARBE T2 o CERILL 2
(B1)o

7 g

A. ARTH1>

AWFZE TIEOoK EfE e 2224 (National Health
and Nutrition Examination Survey; NHANES) 2005

~20064E DT — ¥ %#20194E T TOILTRERE ) ~
r—I LT U720 NHANES 13 K 55 95 6F 5

* AR KRR A ZE R AL 25 2253 8F  Department of Social Epidemiology, Graduate School of Medicine and School of Public Health, Kyoto University,

Kyoto, Japan.



Daily steps < 10000

(28)

Confounders

N

Depressive

symptoms
Indirect effect
& v

» All-cause/CVD
Direct effect Death

Total effect = Direct effect + Indirect effect

1. BESA 77T A
Fig.1. Causal diagram under investigation.
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Table 1. Demographic characteristics of study participants.

Adults with > 10000

Adults with < 10000

steps/day steps/day

Number of participants 906 2560
Age (mean (SD)) 45.46 (14.71) 49.79 (19.42)
Women (%) 354 (39.1) 1448 (56.6)
Race (%)

Non-Hispanic White 460 (50.8) 1305 (51.0)
Non-Hispanic Black 145 (16.0) 624 (24.4)
Hispanic 267(295) 534 (20.9)
Others 4(38) 97 ( 3.8)
Insurance (%)

Uninsured 229 (25.3) 527 (20.6)
Private 570 (62.9) 1375 (53.7)
Public 107 (11.8) 658 (25.7)
Married (%) 590 (65.1) 1373 (53.6)
Smoking (%)

Never 473 (52.2) 1324 (51.7)
Current 182 (20.1) 550 (21.5)
Former 251 (27.7) 686 (26.8)
Obesity (%)

BMI <25 323 (35.7) 720 (28.1)
BMI 25 < 30 350 (38.6) 855 (33.4)
BMI > 30 2%(25ﬂ 985 (38.5)
Diabetes (%) 3(58) 305 (11.9)
Hypertension (%) 1%(m3) 935 (36.5)
Chronic kidney disease (%) 906 (100.0) 2560 (100.0)
eGFR > 90 39 (1 4.3) 320 (12.5)
¢GFR 60 < 90 49 ( 5.4) 243 ( 9.5)
eGFR < 60 6(0.7) 66 ( 2.6)

BMI; body mass index.
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Fig.2. Association between daily steps and elevated depressive
symptoms.
Solid lines indicate odds ratios, dotted lines indicate 95% confi-

dence intervals.
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Fig.3. Association between daily steps and mortality.
Solid lines indicate odds ratios, dotted lines indicate 95% confidence intervals.

2. HE<10000/ HAMD ) DhiER & 4 LTRSS 2 558
Table 2. Association between daily steps (< 10000 vs > 10000) and mortality through elevated depressive symptoms.

Total effect

P lati
opulation HR (95% CI)

Direct effect
HR (95% CI)

All-cause mortality

Entire study sample
Male

Female

Cardiovascular mortality

Entire study sample
Male

Female

1.55 (1.18 to 1.93)
1.91 (1.26 to 2.60)
1.30 (0.92 t0 2.01)

1.39 (0.89 to 2.03)
2.43 (1.52 10 6.19)
0.94 (0.55t0 2.11)

1.50 (1.12 to 1.84)
1.82 (1.19t0 2.52)
1.27 (0.88 to 1.98)

1.25 (0.78 to 1.86)
2.21 (1.33t0 5.25)
0.86 (0.51 to 2.00)

Indirect effect
. .
HR (95% CI) Y%emediated
1.04 (1.02 to 1.06) 8.5
1.05 (1.04 to 1.08) 7.6
1.03 (1.01 to 1.08) 9.5
1.11 (1.08 to 1.18) 31.7
1.10 (1.06 to 1.21) 10.8
1.09 (1.04 to 1.18) NA

HR; hazard ratio, 95%CI; 95% confidence interval, NA; not applicable.
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