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INTRODUCTION

= Literature review A| systematic review (and meta-analysis) HA 7|
> U2 ™ X4 original articleQ| introduction & &1
> o™ AN literature review

= General to specific > previous studies - research gaps -> rationale

= Research gaps
v' Little evidence, mixed/conflicting findings
v Small sample size
v" Limited study populations (e.g., only children)
v' Less advanced study designs (e.g., cross-sectional study)
v' Less advanced techniques
v" Less advanced statistical methods




METHODS

= Study design & study population

= Measurements (definitions of variables)

= (Covariates (potential confounders)

= Statistical analysis — including sensitivity analysis

w A 0| 8. literature review > research gaps = study aim = study design =
statistical analysis = results - conclusioins

oI HFE Sl I8 = U= F&20| research gap2 £ Z X E|0{OF &t

Mismatches.
v RCT7} BE=s MM > 1210 0] gIf= ZHA Y

- - =

v 7|& d+4= small sample size 2 2L} O] AA5t9| sample sizet H|=gt?
v SO ALK 2 7HE20] LA 2l SA 240 S&
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RESULTS

Table 1. Characteristics

 Men accounted for 50% (n=xx).

« The proportion of men was 50% (n=xx)

« X was significantly higher in men than in women.

« Men were more likely to have a higher X compared with women.

Table 2 or 3. Associations

« There was a positive/an inverse association between X and Y.

« X was positively/inversely associated with Y.

« X was significantly associated with a reduced/increased/higher Y.

« X was significantly associated with a reduced/increased/higher risk of Y.
« X increased the risk of Y.

** Negative association = null association?

o EBO| BE L8B3 resultsof] HEE TR gloLt R2|5H Autgt T2t &
H2 M= SEAQ AFUM 24E M= A0l 228 (No cherry-picking)



DISCUSSION
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Table 1. Descriptive statistics

» B3y B (categorical variable)
- HIEQ 2= (N, %)= AlA Median Zf2
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25%: Quartile 1 | 25%: Quartile 2 | 25%: Quartile 3 | 25%: Quartile 4

33.3%: Tertile 1 33.3%: Tertile 2 33.3%: Tertile 3




Table 1. Descriptive statistics

= Mean(SD)2 HM|A|3t Table 1 H=2=0|A] SD7} AH MFEZSIX| U2 JH5AE o|Als|o}
= Example.

Triglyceride 145+75 mg/dL

95% within about 2SD above and below the mean

Upper limit: 145+(75+75)=295

Lower limit: 145-(75+75)=-5 > TG=-57 - not normally distributed



SD and SE

= Standard deviation
e A=Y = mean and SD > H|O0|H XIA|e] EZE 9o|O]
= Standard error
« Sampling®l & the.g., KNHANES)O| A &3 #14=9| mean and SE
. MAHZ|HEM Z1}: beta and SE (95% Cl)
> ALY Z =0 Ciet 71 £ =™ X|= betaO| K| Bt +/- 1.96 x SE AtO|0f| RS =& UL}
(95% Atdlet = 5% = =2 = ULt 1)
Mean is the best guess!
But it could be here or there (SE).
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Spread of data (SD)
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Maximum

. 75t percentile

o —w— Median(*=mean)

11.3 143 173 203 233 263 203 323 353 383 413 443 473 503 533

25t percentile

= Minimum

e Data points > 90t percentile

[
—— 90% percentile
75t percentile .
* | Mean !
Median m
th - o]
25 perce ntl Ie 0 160 320 480 640 800 960 ;;0_“:;50 1440 1600 1760 1920 2080 2240
—1— 10t percentile
[ ]

e Data points < 10t percentile

Not skewed = normal distribution = parametric

Skewed = non-normal distribution = non-parametric
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Table 1. Characteristics of study participants.

H 29| O Table 1

Characteristics

Total (n=437T)

Men (n=427)

Women (n=330)

Age [mean (5D)]
Education level (v) [mean (SD)]
Marital status: cohabiting [ (%))
Income per month® [a (%))

<8455

£455-8008

SO0 —£1,363

£1.364-51,817

181852726

§2,727-83,635

£3.636-55454

>85455

Missing
History of disease [n (%))

Hypertension

Driabetes

Hyperlipidemia

Angina or niyvocardial infarction
Smoking [q (%]

Mever smoker

Former smoker

Current smaoker
Alcohol consumption [ (%]
Walking days per week [mean (SD)]
Body mass index (kg/m®) [mean (SD)]
Systolic blood pressure (mmHg ) [mean (SD)]
Diastolic blood pressure (mmbg) [mean (5]
Total cholesterol (mg/dL) [mean (SD)]
Fasting blood glucose (mg/dL) [mean (SD]

Cho J et al., EHP. 2020
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(6.6}
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(37.1)
(21.5)

683
10.8
4403

36
53
52
69
74
62
44
24

101
42

119
249
59
252
47
24.7
1292
75.9
1759
1025

(6.6)
(4.3)
(944}

(8.4)
(12.4)
(12.2)
(16.2)
(17.3)
(14.5)
(10.3)
(5.6)
(3.0)

(27.9)
(20.8)
(23.7)
(9.8)

(27.9)
(38.3)
(13.8)
(59.0)
(2.3)

(2.8)

(13.3)
(8.6)

(38.4)
(21.5)

6h.4
9.2
4411

34
0
822
82
o0
44
45
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32

194
&1
207
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747
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978

(6.1)
(432}
(75.7)

(11.1}
(13.2)
(15.5)
(15.5)
(17.0)
(9.1}
(8.5)
(4.1}
(6.0}

(36.6)
(15.3)
(39.1)
(8.9}

(7.0}
(23)
(0.7}
(27.0)
(2.3)
(3.1}
(14.9)
(9.4)
(35.00)
(21.2)
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29| Of Table 1

Table 1. Characteristics of study participants at baseline

Variables Total Never smokers Ever smokers P
(N=337) (N=215) (N=122)
Age, mean (SD) 67.5 (6.1) 67.3 (5.7) 67.9 (6.7) 0.38
Sex, N (%) <0.001
Male 164 (48.7) 46 (21.4) 118 (96.7)
Female 173 (51.3) 169 (78.6) 4(3.3)
Years of education, mean (SD) 10.6(4.2) 10.09 (4.1) 11.37 (4.2) 0.007
Body mass index, mean (SD) 24.4(2.8) 24.34 (2.8) 24.51 (2.8) 0.60
Smoking status, N (%)
Never smoker 215 (63.8) 215 (100.0) 0(0.00) <0.001
Former smoker 105(31.2) 0 (0.00) 105 (86.1)
Current smoker 17 (5.0) 0 (0.00) 17 (13.9)
Alcohol consumption, N (%) <0.001
No 202 (59.9) 150 (69.8) 52 (42.6)
Yes 135 (40.1) 65 (30.2) 70 (57.4)
Blood pressure status, M (%) 0.068
Normal 156 (46.3) 96 (44.7) 6049.2)
Undiagnosed hypertension 24 (7.1) 11(5.1) 13 (10.7)
Diagnosed hypertension 157 (46.6) 108 (50.2) 49 (40.2)
Glycemic status, N (%) 0.075
Normoglycemia 178 (52.8) 125 (58.2) 53 (43.4)
Prediabetes 70 (20.8) 40 (18.6) 30 (24.6)
Undiagnosed diabetes mellitus 19 (5.6) 10 (4.7) 9(7.4)
Diagnosed diabetes mellitus 70 (20.8) 40 (18.6) 30 (24.6)
Urinary PAH metabolites (pug/g creatinine), median (25%—75%)
1-OHP 0.19(0.14-0.33) 0.17 (0.12-0.30) 0.21 (0.16-0.34) 0.007
2-Naphthol 1.78 (0.41-4.49) 1.74 (0.45-4.36)  2.03(0.26-4.85)  0.98
1-OHPHE 0.09 (0.05-0.16)  0.08 (0.05-0.16)  0.09 (0.06-0.17)  0.59
2-OHF 0.16 (0.10-0.25)  0.15(0.09-0.23)  0.18 (0.11-0.43)  0.005
Intracranial volume (1,000mm?),  1,522.6(165.2) 1,471.5 (145.2) 1,612.6 (160.3)  <0.001

mean (SD)

Abbreviations. SD = standard deviation; PAH = polycyclic aromatic hydrocarbon; 1-OHP = 1-hydroxypyrene; 1-
OHPHE = 1-hydroxyphenanthrene; 2-OHF = 2-hydroxyfluorene. Footnote. Differences in characteristics between
ever and never smokers were tested by two-sample t-test, chi-square test, or Wilcoxon Rank Sum test.

Cho J et al., under review

= SAHE
HBeax A5 Ha= mean (SD)
HEH2XE AL Ha= median

(25%-75%)
HlE HaE= N%)

P-value (= & A}0|2] 72|4)

SHEx O e ttest
HEME2E g% W= Mann-

Whitney U test

HI = == chi-squared test
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Table 2. Association between air pollution and brain magnefic resonance imaging markers in adults.

Model 1 Model 2
Follutant Measn rement Brain region Beta (95% CI) p-Walue Beta (25% Cl) p-Yalue
PMI10 Cortical thickness (i) Global 0,00 (=001, 0,01) .60 0,00 (=001, 0.001) .60
Frontal =002 (=003, =0.01) 0.003 =02 (=003, =0.01) 0.005
Parietal 0.00 (=002, 0.01) .68 =01 (=0.02, 0.01) 0.45
Temporal =006 (=007, =0.05) <0001 =006 (=007, -0.04) < (.01
Occipital 005 (D04, 0.07) <0001 005 (0,03, 0.06) < (.01
Cingulate 004 (002, 0.05) <0001 0.03 (0.02, 0.05) < 0.001
) Insula =002 (=000, 0000 0.015 =002 (=004, 0.00) 0.075
Subcortical volume (mm~)  Thalamus =192.7 (=263.1, =1223) <0001 =184.0 (=255.4, =112.5) < 0.001
Caudate =34 (=01.2,22.5) 0.24 =454 (=103.6, 12.5) 0.13
Putamen =462 (=107.3, 14.8) 0.14 =66 (=122.4,1.3) 0.055
Fallidum =49 (=763, =23.2) <0001 =493 (=T6.4,-22.1) < (.001
Hippocanpus =584 (=104 2y=12T) 0.012 =354 (=101.6, =93} 0.01%
Amygdala =389 el =15.8) 0.001 =362 (=59.7, =12.6) 0.003
Mucleus accumbens —f3.1 (=762, =50.0) <1 —56.8 (=70.1, —43.5) < (001

» Linear regression: beta (SE or 95% CI) + p-value Beta 95% Cl crossing 0 = null
« Logistic regression: odds ratio (95% ClI) OR 95% ClI crossing 1 = null
« Cox regression: hazard ratio (95% Cl) HR 95% Cl crossing 1 = null

Cho J et al., EHP 2020
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Table 2—Associations between the use of antidiabetic medications and mortality in individuals with DEP and type 2 diabetes

Mortality rate per 100 person-years Crude HR (95% Cl) Adjusted HR (95% Cl)
Insulin use
PPDM

No antidiabetic medications 16.47 (12.78-20.15) 1.00 1.00

Never insulin 5.87 (4.42-7.31) 0.37 (0.27-0.51) 0.51 (0.36-0.71)

Ever insulin 5.20 (3.51-6.89) 0.34 (0.23-0.50) 0.75 (0.49-1.14)

PCRD

No antidiabetic medications 126.91 (95.64-158.19) 1.00 1.00

Never insulin 65.49 (56.74-74.24) 0.52 (0.44-0.62) 0.59 (0.49-0.71)

Ever insulin 49.06 (42.99-55.12) 0.41 (0.35-0.49) 0.46 (0.39-0.55)

Type 2 diabetes

No antidiabetic medications 9.67 (9.42-9.92) 1.00 1.00

Never insulin 5.05 (4.96-5.15) 0.53 (0.52-0.55) 0.80 (0.78-0.83)

Ever insulin 4.10 (3.98-4.21) 0.45 (0.43-0.47) 0.86 (0.83-0.90)
 Linear regression: beta (SE or 95% Cl) + p-value Beta 95% Cl crossing 0 = null
« Logistic regression: odds ratio (95% ClI) OR 95% Cl crossing 1 = null
[ J i * i o .

Cox regression: hazard ratio (95% Cl) HR 95% Cl crossing 1 = null

Cho J et al., Diabetes Care, 2019
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Variable P etimate (95% Cl) p-value
Rostralanteriorcingulate a— T2.82(-102.21, -43.42) <0.001 2
Caudalanteriorcingulate b -44.18(.67.06,-21.31) <0.001 0.9
Postenorcingulate | -64.93(-96.72,-3314) <0001 08
Isthmuscingulate o -58.38(-8398, -32 T8) «<0.001 2 07
Entorhinal e -158.44(-210.34, -106.54) <0.001 —
Parahippocampal . -24.88(-48.36,-1.39) 0053 ﬁ 06
Middle temporal —.— -141.42(-183.17, -99.68) <0.001 OE_ 0.5
Bankssts - -41.1(-63.1,-19.09)  «0.001 T
White matter [ - i 2529(-195.36,24594) 0.822 g 9T .
Ventricle e -33.21(-147.38,80.97) 0617 @ 03 5
Accumbens - -863(-20.57,331) 0195 - ‘emeenencone
Hippocampus - -3895(-60.27, -862) 0019 Group
01 Ever metformin
Amygdala HH -3.73(-2335,1589) 0738 ) Never metformin
Patidum |-I-i 19.50(4187,268) 0111 ====== No antidiabetic medications
Putamen I—l+l -23.39(-65.93,19.16) 0318 0 1000 2000 3000
s e -19.94(-4903,9.16) 0213 Follow—up time (days)
Thalamus i .99 02(-156.35, -41.69) 0.001
| | | L | | | Figure 1—Survival probability of individuals with PPDM stratified by the use of antidiabetic
300 -200 <100 O 100 200 300 medications.
P etimate
Forest plot from Kim YT et al., STOTEN, 2022 Kaplan-Meier curve from Cho J et al., Diabetes Care, 2019
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Examples.

@ OR of dementia and medication

@ Odds ratios of dementia

3 Associations between medication and dementia

@ Associations between antidiabetic medications and the risk of Alzheimer’s disease in
patients with type 2 diabetes

B Risks of Alzheimer’s disease associated with the use of antidiabetic medications in

patients with type 2 diabetes
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