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#F Table 2 MEEBHI
Table 2. Logistic Regression : Odds of Depression

Variable Odds Ratio 95% ClI P-value
COVID-19 infection 2.1 1.8~2.5 <0.001
Age 1.05 1.02~1.08 <0.001
Sex (Male) 0.75 0.68~0.83 <0.001
Education (High) 0.6 0.52~0.70 <0.001
Income (High) 0.5 0.42~0.60 <0.001

NOIRTOFRBZZDEEARNICHERT 2DERD TH 5.

Covariates
at wave 1

Living arrangements —_— Covariates
at wave 1

at wave 2

| |

Unmeasured variables ® Unmeasured variables
at wave 1 " at wave 2

Living arrangements —_— Suicide death, non-suicide death, and all-
at wave 2

cause mortality over 14 years after wave 2

X1

Directed Acyclic Graph (DAG) Dl

BEREIERICEZ2EARDREHET D L2BEL, FHPHEREFNERL EORBEAFIBREL TV M HLORAIZHEYT 2RARE

BETRLTWS,

BB 2RNT2Y. XEIELERELERARL,
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27T THERT] & Rk d I img 283 c
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Il. Directed acyclic graph (DAG)
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1. RiEABORE
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T 5.
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K3 Rule2d5q0449—%FABLAEWL

A : Smoking (mother), L: Low birth weight (baby),

Y : Death (baby), U : Unmeasured confounding
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Covariates - Living arrangements > Covariates@Livingarrangements > Suicide death, non-suicide death, and all-

at wave 1 at wave 1 at wave 2

| |

Unmeasured variables
at wave 1

" at wave 2

at wave 2

® Unmeasured variables

cause mortality over 14 years after wave 2

K6 BFETHEHARENYY RFZINA%ZHL %78, Covariates at wave 2 R L =L\

at wave 1 at wave 1

|

Unmeasured variables
at wave 1

Covariates Living arrangements@Covariates - Living arrangements —_— Suicide death, non-suicide death, and all-

14

at wave 2 at wave 2

at wave 2

cause mortality over 14 years after wave 2

B 7 Covariates at wave 2 (% Living arrangements at wave 1 & Unmeasured variables atwave 2 D51 ¥ —TH b, D

175 EBRNATFRABELTLES

for-pedagogical-purpose).

2, Gformula—KREXVRI%2YZalL—b9%5—
G-formula (K 9) %, 77 AL OHFES € FIL
L, REROOIKBEESINRS] LI REEVFY
IO HEREMET 2 HETH Y, Thid, KK
MR DFLE T CHRRBDON AR 2 EERS k0L
WHMEILN L, KEET7Y bhLOHRFFEZ FPHIT 22
ECHRREMFEZER - WET HHMEA L L TRES N,

546

7Y HLEFABREL S BESNTO B LHHH 5,

3. ZEONRMEE

IPW ZBEZBETADNELSBESNTOIHENH D,
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TREATMENT CONTROL
0.4 0.6

0.2 0.8

8 HEHREHIITOH
BEICEDUTONIREEOERICIELT, ERRENEHZEZD.

1 1 43 ? 1 43 ? 0 43
0 0 33 ? 1 33 ? 0 33
0 0 23 ? 1 23 ? 0 23
1 1 54 ? 1 54 ? 0 54
1 1 23 ? 1 23 ? 0 23
1 1 56 ? 1 56 ? 0 56
1 0 13 ? 1 13 ? 0 13
0 1 62 ? 1 62 ? 0 62
1 0 45 ? 1 45 ? 0 45
0 1 22 ? 1 22 ? 0 22
Counterfactual predicted risk

9 G-formula
ENBREEHE LSV F VA, 2ENEREREL STV FIAINETNEEREL, 7V MNHLDI RV EZNFNDOIF
FTYIal—h95 NODELWERZZET, VAVELYRIEER/LONS.,

2V, IPW & g-formula 232 W ZHHE—D E FIVITKET

5IENLAEUZEBEY A7 2 BRT 2HNTHREL V. Bihf—RRREFEREREL
7z. Bang and Robins D #£5E & % targeted maximum likeli- BRIET (EEREHD(TOBEA) —

hood estimation (TMLE) 7 E23REHITH 5.
BAICHEN L7 DAG DY Y —F 7 T RAF a3 VIS BERE
b, EHZRTY. AHITE, HRIF-BERIF—F
(Japan Public Health Center-based Prospective Study :
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(%)
1.5+

1.0+

Cumulative incidence

0.0 -

0 2 4 6 8 10 12 14
Number of years
Living with someone at both waves 1 and 2
Living with someone at wave 1 but alone at wave 2
—— Living alone at wave 1 but with someone at wave 2
— Living alone at both waves 1 and 2
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Causal Inference in Psychiatric Research

Zui C. NARITA

Department of Behavioral Medicine, National Institute of Mental Health, National Center of

Neurology and Psychiatry

This article is a written and expanded version of the award presentation delivered at the
121st Annual Meeting of the Japanese Society of Psychiatry and Neurology. Herein, I provide a
structured overview of key methodological considerations central to the causal interpretation of
observational studies, including underlying assumptions, principles of confounder adjustment,
and limitations of conventional regression analyses when time-varying exposures and time—
varying confounding are present. First, I outline approaches to confounder selection and
adjustment using directed acyclic graphs. Three principles are described - closing backdoor
paths, avoiding adjustment for colliders, and avoiding adjustment for mediators. Next, I show
that conventional regression analyses and propensity score methods are generally not appropri-
ate in the presence of time-varying confounding. Through an illustrative example, I demon-
strate how exposure—confounder feedback emerges and induces bias, irrespective of covariate
adjustment. G-methods are introduced, including inverse probability weighting, the g—formula,
and doubly robust estimation. Finally, an applied example is presented using data from a gener-
al population cohort (the JPHC Study), in which time-varying living arrangements were ana-

lyzed in relation to suicide death using inverse probability weighting.

Author’s abstract

Keywords causal inference, directed acyclic graph, time-varying confounding,
inverse probability weighting, g-formula
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