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Children's Vulnerability

Radio-frequency electromagnetic field
exposure sources

Mobile phone or cordless phone
Mobile phone base station

Radio and TV broadcast transmitter

Exposed for a longer life time
A developmental stage

\.Higher Specific Absorption Rate

Possible Biological Mechanism

Oxidative stress and its DNA damage

Altered expression and function of
voltage gated ion channel

Decreased neuronal excitability

Altered permeability of
blood brain barrier,
and neuronal autophagic activities

Health effects under study

Pediatric cancer

e Brain tumor
o Leukemia

Birth outcome

Fetal growth

Birth weight
Gestational age at birth
Preterm delivery
Spontaneous abortion

Neurocognitive development
& behavioral problems

« Infants
e Preschool children
e Adolescents

Other symptoms
o Headache & diziness

« Fatigue
« Sleep disturbance & insomnia
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Available online at www.sciencedirect.com Current Opinion in
ScienceDirect (e - Ty TPN  The number and risk-of-bias tier of reviewed epidemiological studies grouped by the characteristics of exposure, outcome, study
design, and reported association of adverse health effects.
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ELSEVIER
Outcome (no. Of studies) Exposure sources RF-EMF exposure time
Suggesting adverse health effects

Study design
Y 9 Near field source Far field source Near + Far field

Exposures to radio-frequency electromagnetic fields and their
impacts on children’s health — What the science knows? Prenatal Postnatal Prenatal Postnatal Postnatal
Hyungryul Lim, Jonghyuk Choi, Hyunjoo Joo and Mina Ha Yes No Yes No  Yes MNo  Yes No Yes No

Neoplasm (13)
Ecological design @@ 2@
Cross-sectional @
Case-Control 2@ [©lololo]
Cohort @]
Birth outcome (8)

Cross-sectional

Case-Control

Cohort @

®ee
o6

Cross-sectional @ @@ @ @ @ @
Case-Control @

Cohort 2@ Qe 00O (0]e)]

Behavioral problems (11)

Cross-sectional @ @ [olala)

Cohort 2000 @ BRe® @

RF-EMF: radiofrequency electromagnetic field. Near-field source included exposure by mobile phone use and far-field source included exposure from radio/
TV transmitters, mobile phone base stations.

According to OHAT(Office of Health Assessment and Translation, Division of the National Toxicology Program, U.S. National Institute of Environmental
Health Sciences) risk-of-bias rating tool, grade was noted that the first tier (low risk of bias) as @, the second tier (medium risk of bias) as (@, and the
third tier (high risk of bias) as @.

The number of circles in each cell denoted the number of studies that are not always consistent with the number of papers in the parentheses because some
papers fall into multiple groups.



Original Article

Mobile phone use during pregnancy: L))

Check for

Which association with fetal growth? |

Nathalie Boileau®”, Francois Margueritte®, Tristan Gauthier®, Nedjma Boukeffa®,
Pierre-Marie Preux”, Anais Labrunie€, Yves Aubard?

2 Department of Gynecology and Obstetrics, University Hospital Center of Limoges, 8 Avenue Dominique Larrey, 87042 Limoges cedex, France -
® University Limoges, UMR_S 1094, Tropical Neuroepidemiology, Institute of Neuroepidemiology and Tropical Neurology, 2 rue du Docteur Marcland, 87025 [ Included (N=1378) ]
Limoges Cedex, Fromee
© University Hospi Table 3

Univariate and multivariate analyses of the primary endpoint.

Presence of an AUDIPOG score < 10th percentile Univariate analysis Multivariate* analysis
OR brut [1C95 %] P-value OR adj [1C95 %] P-value

Phone time

- 5to < 15 min.d vs 0 to < 5 min/d 093 [0.56 ; 1.54] 0.0585 0.98 [0.58 ; 1.65] 0.9423

- 15 to < 30 min.d vs 0 to < 5 min.d 1.62 [0.98 ; 2.68] 1.68 [0.99 ; 2.82] 0.0508

- = 30 mind vs 0 to < 5 min.d 1.48 [1.00 ; 2.19] 1.54 [1.03 ; 2.31] 0.0374
Tobacco consumption during pregnancy:

- Giving up smoking vs. no consumption during pregnancy 0.77 [042 ; 1.4] <.0001 0.82 [0.45 ; 1.52] 0.5387

- Continuing to smoke vs. no consumption during pregnancy 238 [1.64 ; 3.46] 2.40 [1.62 ; 3.56] <.0001
Age of the mother:

- 27 o < 30 yrs vs. < 27 yrs 1.60 [0.94 ; 2.71] 0.0945 1.63 [0.94 ; 2.80] 0.0788

-30to <33 yrsvs. <27 yrs 1.88 [1.12 ; 3.15] 1.90 [1.10 ; 3.28] 0.0206

- >33yrsvs. <27 yrs 1.77 [1.07 ; 2.91] 1.88 [1.10 ; 3.20] 0.0203
Gestational AHT:

- Yes vs. no 2.11[1.24 ; 3.56] 0.0055 1.93 [1.11 ; 3.37] 0.0201

* OR adj : Odds Ratios adjusted on the study level of the mother, kind of contract of the mother, tobacco use, alcohol use, age of the mother, gestational AHT, history of AHT,

gestational diabetes, history of diabetes.



Table4. Results From a Meta-Analysis of the Associations of Maternal Cell-Phone Use During Pregnancy With
Pregnancy Duration and Fetal Growth Outcomes, 1996-2011

[ = = — | American Journal of Epidemiology . i Vol. 188, No. 7 Birth Oulcome" and Category of No. of . = P for
WA B e e e e e DO 10-10BSahwzcRz Maternal Cell-Phone Use” Cases  UnadiustedResulls — AdjustedResulls  rend-
; ze:me;g:g r:gg;g;g’\;c::wss;ﬁgz;‘r}céﬁg, Y:fg:cc:g‘\e mng:_tg mr:orgflg?mglcwa\ reu.se.[ distribution, and {'?produ‘(iliczz; “\‘ nany medium, Advance AocesAsp;:: l:l ;ca;:;n 9
: - — — : OR 95%Cl OR® 95% Cl
Original Contribution Low birth weight 0.011
None 684 081 071,093  087° 0.76,1.00
Associations of Maternal Cell-Phone Use During Pregnancy With Pregnancy Low 373 1.00 Referent 1.00 Referent
Duration and Fetal Growth in 4 Birth Cohorts Intermediate 251 1.04 0.89.1.23 0.95 0.81.1.13
[able 1. Availability of Data on Exposure and Outcomes and the Study Population for 4 Cohorts Included in an Analysis of Maternal Cell-Phone Use During Pregnancy and Birth Outcomes, ! ’
1996-2011 High 140 1.23 1.01,1.51 1.13 0.92,1.40
Study S— Enroliment Cell-Phone Use During Pregnancy Pregn;:::nl;ué:l::: n::: Fetal Study Population H |g h blrth wei g ht 0_ 26 8
Gohort No. of Pairs®Enrolled TimeofData No. of Pairs % of Those No. of Pairs % of Those Neo. of of Pairs Included in % of Those
TPl (n=113.319) Collection  (n=56,079) Enrolled(49.5%) (n=65637) Enrolled(57.9%) Analysis(n=55507) Enrolled (49.0%) None 7,244 1.02 0.87,1.20 0.92 0.68,1.24
DNBC  Denmark 1996-2002 101,032 7 years 50,040 495 54,498° 53.9 49,668 49.2
postnatal Low 2,739 1.00 Referent 1.00 Referent
ABCD  TheNetherlands  2003-2004 8,266 ngeoa&snam 2,611 31.6 7812 945 2,597 31.4 )
INMA  Spain 2003-2008 2,270 Pregnancy 1,993 87.8 1,975 87.0 1,934 85.2 Intermediate 1,543 0.92 0.82,1.03 0.96 0.83,1.10
MOCEH  South Korea 2006-2011 1,751 Pregnancy 1,435 820 1,352° 77.2 1,308 747 H igh 662 0.89 0.77.1.04 0.93 0.78.1.11
Abbreviations: ABCD, Amsterdam Bomn Children and Their Development Study; DNBC, Danish National Birth Cohort; INMA, Spanish Environment and Childhood Project; MOCEH, Korean .
Viothers and Children's Environment Health Study. Preterm birth 0.003
# Number of mother-child pairs.
© Qut of 54,908 offspring wh thy o ionnaire.
Bl ot nltnlensivmttibaphy donapto i None 1,145 090 080,100 09  0.86,1.07
Low 539 1.00 Referent 1.00 Referent
Intermediate 393 1.17 1.02,1.34 112 0.97,1.28
High 194 1.21 1.02,1.44 1.28 0.87,1.88
Table4. Continued
Birth Outcome® and Category of No. of . . P for
Unadjusted Results Adjusted Results
Maternal Cell-Phone Use® Cases ] ! Trend®
HR 95% Cl HR® 95% Cl
Gestational age at birth <0.001
None 1.00 0.98,1.02 0.99 0.97,1.01
Low 1.00 Referent 1.00 Referent

Intermediate 1.01 0.96, 1.06 1.04 1.01,1.07
High 1.01 0.98,1.05 1.02 0.98,1.06
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: observed treatment
: observed outcome

N

: used in subscript to denote a

Counterfactual specific unit/individual
(1) : potential outcome under treatment

gl

([]) : potential outcome under no treatment

do(7 =0
O( ) Causal effect

- Yi(0) =

Factual




QI E-??ﬂlﬂ B5= T &5
yN 10

Randomized Controlled Trial Cohort Study

Partici pants Participants

Random Allocatmn Natural Allocation

wxat w ¥

Hxto k=

®
Treatment Control E Treatment Control
Group Group Group Group
| | | |
1 | I |
| | | 1
| | | |
QOutcome  Outcome Qutcome  QOutcome

e e e e

qom pare Outcomes

!om pare Outcomes
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A (Difference in differences, DiDs)

CHA A A 2 M (Interrupted Times series, ITS)

(Instrumental Variable analysis, V)

=
Lm

M (Propensity score analysis, PS)
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* Propensity score
- LHE E820| O/ E M, MX|Z0 2 2 =&
« The probability of treatment assignment conditional on
baseline characteristics (Rosenbaum and Rubin (1983))

e; = Pr(Z; = 11X;)

n observed
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* Propensity score modeling
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¢ I:IHjCI (matching)

° 32|- (stratification)

50

Number of Subjects

¢ 7|'§ Xl (inverse probability of treatment weighting, IPTW)

L 100
°S tﬂ E’é‘ (covariates adjustment)
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Less invasive L]
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Z?[: ytan ?ousoqc%ronary intervention(PCl)2} coronary-artery bypass grafting (CABG) 2|

« Comparative Effectiveness of Revascularization Strategies

CHAIS 2 2HALe} H| 2t =2 SIS Hlu g
« Metabolic Syndrome Affects Midterm Outcome After Coronary Artery Bypass Grafting

HE ZFO IE =& Hlu S
« Effectiveness and Safety of Drug-Eluting Stents in Ontario

Z o ol A|AEIO| AFDFQIS ZtA WL o1
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. TheK Use of a Quasi-Experimental Study on the Mortality Effect of a Heat Wave Warning System
in Korea

ZOIM XS] ArBEer S
« Causal Effects of Air Pollution on Mortality Rate in Massachusetts
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* Ko-CHENS: Korean Children's Environmental health Study = : :
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* Propensity score matching analysis @
« # of Matches: 1:1
* Nearest neighbor matching (Greedy matching) ™

* IPTW weighting analysis
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« Multiple Logistic regression 0| &

- Logistic regressionO| 7}

Probability of passing exam versus hours of studying
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* LASSO regression
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Absolute Values of Beta Coefficient
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Distribution of Propensity Scores

Unmatched Treated Units
+ —
o Watched Treated Units
o
O - oo O T &
Watched Control Units
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MM S SSHER2O01YX SAFE20 R THCHEX  SSHER2O1YXT SSHF=20 Xt

(N=4628) (N=3180) (N=1448) p-value (N=2896) (N=1448) (N=1448) p-value
AF (M)
Mean (SD) 32.8 (3.86) 32.9 (3.79) 32.7 (4.02) 0.430 32.8 (3.91) 32.8 (3.80) 32.7 (4.02) 0.524
Median [Min, Max] 33.0[19.0,47.0] 33.0[19.0,46.0] 33.0[19.0, 47.0] 33.0[19.0,47.0] 33.0[19.0,45.0] 33.0[19.0, 47.0]
1y E
ofL| @ 573 (12.4%) 378 (11.9%) 195 (13.5%) 0.307 380 (13.1%) 185 (12.8%) 195 (13.5%)  0.628
o 27 (0.6%) 18 (0.6%) 9 (0.6%) 15 (0.5%) 6 (0.4%) 9 (0.6%)
o otg} 4028 (87.0%) 2784 (87.5%) 1244 (85.9%) 2501 (86.4%) 1257 (86.8%) 1244 (85.9%)
RS
oL@ 3510 (75.8%) 2414 (75.9%) 1096 (75.7%) 0.316 2201 (76.0%) 1105 (76.3%) 1096 (75.7%)  0.771
of 83 (1.8%) 63 (2.0%) 20 (1.4%) 36 (1.2%) 16 (1.1%) 20 (1.4%)
o= otz 1035 (22.4%) 703 (22.1%) 332 (22.9%) 659 (22.8%) 327 (22.6%) 332 (22.9%)
25 2%
7123 223 (4.8%) 140 (4.4%) 83 (5.7%) 0.406 163 (5.6%) 80 (5.5%) 83 (5.7%) 0.997
7=3~43| 285 (6.2%) 195 (6.1%) 90 (6.2%) 183 (6.3%) 93 (6.4%) 90 (6.2%)
z=5~63] 86 (1.9%) 59 (1.9%) 27 (1.9%) 53 (1.8%) 26 (1.8%) 27 (1.9%)
70| OjY 39 (0.8%) 26 (0.8%) 13 (0.9%) 25 (0.9%) 12 (0.8%) 13 (0.9%)
A=} 3995 (86.3%) 2760 (86.8%) 1235 (85.3%) 2472 (85.4%) 1237 (85.4%) 1235 (85.3%)
oEY
ofL| @ 4569 (98.7%) 3146 (98.9%) 1423 (98.3%) 0.088 2851 (98.4%) 1428 (98.6%) 1423 (98.3%)  0.548
of 59 (1.3%) 34 (1.1%) 25 (1.7%) 45 (1.6%) 20 (1.4%) 25 (1.7%)
nxdE
oL Q 4535 (98.0%) 3118 (98.1%) 1417 (97.9%) 0.751 2831 (97.8%) 1414 (97.7%) 1417 (97.9%)  0.802
o 93 (2.0%) 62 (1.9%) 31 (2.1%) 65 (2.2%) 34 (2.3%) 31 (2.1%)
St
ofL|Q 4596 (99.3%) 3155 (99.2%) 1441 (99.5%) 0.337 2883 (99.6%) 1442 (99.6%) 1441 (99.5%)  1.000
of 32 (0.7%) 25 (0.8%) 7 (0.5%) 13 (0.4%) 6 (0.4%) 7 (0.5%)
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HHICH XL SAFHR2MH YR SAFE2H &% HH|CH XL SAFHR2M YR SAFE2HE*

(N=4628) (N=3180) (N=1448) p-value (N=2896) (N=1448) (N=1448) p-value
A3 BMI
Mean (SD) 21.9 (3.47) 21.9 (3.37) 22.1 (3.68) 0.435 22.1 (3.63) 22.1 (3.58) 22.1 (3.68) 0.561
Median [Min, Max] 21.2[14.8,446] 21.2[14.8,446] 21.2[15.0,41.8] 21.3[15.0,44.6] 21.3[15.6,44.6] 21.2[15.0,41.8]
7t A5
1000+%] O|ot 33 (0.7%) 24 (0.8%) 9 (0.6%) 0.142 15 (0.5%) 6 (0.4%) 9 (0.6%) 0.954
100-2002+% O|at 282 (6.1%) 184 (5.8%) 98 (6.8%) 189 (6.5%) 91 (6.3%) 98 (6.8%)
200-3002+%l O|ot 1132 (24.5%) 756 (23.8%) 376 (26.0%) 748 (25.8%) 372 (25.7%) 376 (26.0%)
300-4002+ 0ot 1206 (26.1%) 815 (25.6%) 391 (27.0%) 773 (26.7%) 382 (26.4%) 391 (27.0%)
400-5002+%] O|at 859 (18.6%) 617 (19.4%) 242 (16.7%) 499 (17.2%) 257 (17.7%) 242 (16.7%)
500-6002+H 0|t 600 (13.0%) 421 (13.2%) 179 (12.4%) 365 (12.6%) 186 (12.8%) 179 (12.4%)
6002H O At 516 (11.1%) 363 (11.4%) 153 (10.6%) 307 (10.6%) 154 (10.6%) 153 (10.6%)
=5 e
F=7tpm 2725 (58.9%) 1881 (59.2%) 844 (58.3%) 0.782 1684 (58.1%) 840 (58.0%) 844 (58.3%) 0.914
nas 269 (5.8%) 178 (5.6%) 91 (6.3%) 183 (6.3%) 92 (6.4%) 91 (6.3%)
opzta=m 32 (0.7%) 21 (0.7%) 11 (0.8%) 19 (0.7%) 8 (0.6%) 11 (0.8%)
A=Y 1602 (34.6%) 1100 (34.6%) 502 (34.7%) 1010 (34.9%) 508 (35.1%) 502 (34.7%)
oto| d#
Lo} 2377 (51.4%) 1627 (51.2%) 750 (51.8%) 0.713 1503 (51.9%) 753 (52.0%) 750 (51.8%) 0.941
of of 2251 (48.6%) 1553 (48.8%) 698 (48.2%) 1393 (48.1%) 695 (48.0%) 698 (48.2%)
=0 =
13| 3224 (69.7%) 2203 (69.3%) 1021 (70.5%) 0.834 2027 (70.0%) 1006 (69.5%) 1021 (70.5%) 0.973
23] 1144 (24.7%) 798 (25.1%) 346 (23.9%) 705 (24.3%) 359 (24.8%) 346 (23.9%)
33| 234 (5.1%) 162 (5.1%) 72 (5.0%) 146 (5.0%) 74 (5.1%) 72 (5.0%)
43 24 (0.5%) 16 (0.5%) 8 (0.6%) 16 (0.6%) 8 (0.6%) 8 (0.6%)
53 2 (0.0%) 1 (0.0%) 1 (0.1%) 2 (0.1%) 1 (0.1%) 1 (0.1%)
EM AT
2015 46 (1.0%) 31 (1.0%) 15 (1.0%) 0.593 31 (1.1%) 16 (1.1%) 15 (1.0%) 0.991
2016 2133 (46.1%) 1442 (45.3%) 691 (47.7%) 1373 (47.4%) 682 (47.1%) 691 (47.7%)
2017 1342 (29.0%) 928 (29.2%) 414 (28.6%) 826 (28.5%) 412 (28.5%) 414 (28.6%)
2018 949 (20.5%) 668 (21.0%) 281 (19.4%) 569 (19.6%) 288 (19.9%) 281 (19.4%)
2019 158 (3.4%) 111 (3.5%) 47 (3.2%) 97 (3.3%) 50 (3.5%) 47 (3.2%)



OjAl M HH 3| A Al & EE]A
TIA|CH A X} SOHFR2C M4 SIS E2CH MR TIX|CH A X} SOHFR2C M4 SIFE2CH MR
(N=4628) (N=3180) (N=1448) p-value (N=2896) (N=1448) (N=1448) p-value
s E
1 400 (8.6%) 275 (8.6%) 125 (8.6%) 0.468 242 (8.4%) 117 (8.1%) 125 (8.6%) 0.996
2 399 (8.6%) 273 (8.6%) 126 (8.7%) 250 (8.6%) 124 (8.6%) 126 (8.7%)
3 418 (9.0%) 288 (9.1%) 130 (9.0%) 256 (8.8%) 126 (8.7%) 130 (9.0%)
4 382 (8.3%) 251 (7.9%) 131 (9.0%) 264 (9.1%) 133 (9.2%) 131 (9.0%)
5 426 (9.2%) 296 (9.3%) 130 (9.0%) 265 (9.2%) 135 (9.3%) 130 (9.0%)
6 353 (7.6%) 240 (7.5%) 113 (7.8%) 217 (7.5%) 104 (7.2%) 113 (7.8%)
7 366 (7.9%) 249 (7.8%) 117 (8.1%) 242 (8.4%) 125 (8.6%) 117 (8.1%)
8 347 (7.5%) 255 (8.0%) 92 (6.4%) 179 (6.2%) 87 (6.0%) 92 (6.4%)
9 401 (8.7%) 279 (8.8%) 122 (8.4%) 260 (9.0%) 138 (9.5%) 122 (8.4%)
10 383 (8.3%) 256 (8.1%) 127 (8.8%) 246 (8.5%) 119 (8.2%) 127 (8.8%)
11 339 (7.3%) 220 (6.9%) 119 (8.2%) 240 (8.3%) 121 (8.4%) 119 (8.2%)
12 414 (8.9%) 298 (9.4%) 116 (8.0%) 235 (8.1%) 119 (8.2%) 116 (8.0%)
E4H HEY
Xpol g o 2651 (57.3%) 1863 (58.6%) 788 (54.4%) 0.009 1588 (54.8%) 800 (55.2%) 788 (54.4%) 0.681
M=) 1977 (42.7%) 1317 (41.4%) 660 (45.6%) 1308 (45.2%) 648 (44.8%) 660 (45.6%)
Y AT AT UE
Mean (SD) 2014.1 (3.35) 2014.2 (3.03) 2013.8 (3.95) 0.042 2013.9 (3.79) 2013.9 (3.62) 2013.8 (3.95) 0.587
Median [Min, Max] 2015 [1980, 2020] 2015 [1990, 2020] 2015 [1980, 2020] 2015 [1980, 2020] 2015 [1990, 2020] 2015 [1980, 2020]
SEDIETANEITE S 0
oFst 3376 (72.9%) 2385 (75.0%) 991 (68.4%) <0.001 1992 (68.8%) 1001 (69.1%) 991 (68.4%) 0.973
F1~23] 777 (16.8%) 509 (16.0%) 268 (18.5%) 527 (18.2%) 259 (17.9%) 268 (18.5%)
73~43]| 237 (5.1%) 144 (4.5%) 93 (6.4%) 187 (6.5%) 94 (6.5%) 93 (6.4%)
F5~63] 238 (5.1%) 142 (4.5%) 96 (6.6%) 190 (6.6%) 94 (6.5%) 96 (6.6%)



Of %! & g A Of %l & HHa{A
O - =2 L_-— O T =2 L-—
T H|CH &K} SIEFR2CH X SoHFE2C AR HHICH X} SRS XL SotEFE20 4%}
(N=4628) (N=3180) (N=1448) p-value (N=2896) (N=1448) (N=1448) p-value
WY S8 A AT (B)
Mean (SD) 23.4 (34.9) 21.8(32.7) 26.7 (39.3) 0.003 26.6 (38.6) 26.4 (37.9) 26.7 (39.3) 0.664
Median [Min, Max] 5.50 [0, 390] 5.00 [0, 360] 10.0 [0, 390] 10.0 [0, 390] 10.0 [0, 360] 10.0 [0, 390]
WY 53 HAS A EHE A
(&)
Mean (SD) 27.7 (45.3) 25.9 (41.7) 31.7 (52.1) 0.012 30.9 (49.7) 30.0 (47.1) 31.7 (52.1) 0.670
Median [Min, Max] 0 [0, 540] 010, 360] 0 [0, 540] 0 [0, 540] 010, 360] 0 [0, 540]
FU MY HEE AZHE)
Mean (SD) 1120 (244) 1130 (239) 1100 (252) <0.001 1100 (256) 1100 (260) 1100 (252) 0.334
Median [Min, Max] 1140 [0, 1440] 1140 [0, 1440] 1140 [0, 1440] 1140 [0, 1440] 1140 [0, 1440] 1140 [0, 1440]
Sxma| B AR ME
=) 6 (0.3%) 5 (0.2%) 1(0.8%) <0.001 6 (0.6%) 5 (0.3%) 1(0.8%) 0.759
7 o|Ar okt 3236 (69.9%) 2362 (74.3%) 874 (60.4%) 1758 (60.7%) 884 (61.0%) 874 (60.4%)
At o|gt 537 (11.6%) 328 (10.3%) 209 (14.4%) 411 (14.2%) 202 (14.0%) 209 (14.4%)
Hut Mo 388 (8.4%) 239 (7.5%) 149 (10.3%) 301 (10.4%) 152 (10.5%) 149 (10.3%)
Xt oAb 205 (4.4%) 112 (3.5%) 93 (6.4%) 190 (6.6%) 97 (6.7%) 93 (6.4%)
7ol e 246 (5.3%) 134 (4.2%) 112 (7.7%) 220 (7.6%) 108 (7.5%) 112 (7.7%)
287 (Xt 1FY)
70| gict 3304 (71.4%) 2323 (73.1%) 981 (67.7%) <0.001 1974 (68.2%) 993 (68.6%) 981 (67.7%) 0.716
7t oict 1088 (23.5%) 722 (22.7%) 366 (25.3%) 731 (25.2%) 365 (25.2%) 366 (25.3%)
== 9irt 188 (4.1%) 106 (3.3%) 82 (5.7%) 159 (5.5%) 77 (5.3%) 82 (5.7%)
=z 9} 48 (1.0%) 29 (0.9%) 9 (1.3%) 32 (1.1%) 13 (0.9%) 9 (1.3%)
23 o
=stn 31(0.7%) 18 (0.6%) 3(0.9%) <0.001 24 (0.8%) 11 (0.8%) 3(0.9%) 0.992
nEstn 538 (11.6%) 342 (10.8%) 196 (13.5%) 393 (13.6%) 197 (13.6%) 196 (13.5%)
CHetm (4R O/%h 1319 (28.5%) 867 (27.3%) 452 (31.2%) 898 (31.0%) 446 (30.8%) 452 (31.2%)
st m@EH| 0|4l 2181 (47.1%) 1554 (48.9%) 627 (43.3%) 1262 (43.6%) 635 (43.9%) 627 (43.3%)
CHEHSl OfAb 559 (12.1%) 399 (12.5%) 160 (11.0%) 319 (11.0%) 159 (11.0%) 160 (11.0%)
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PS OH& S 1t £4A: average treatment effect on the treate

d

(ATT)

k=anl, THERZ|ZH 27 2t
Beta SE p-value Beta SE p-value
=8 N S(g) -0.58 16.00 0.97 7.22 13.20 0.58
A 7](cm) 0.06 0.11 0.61 0.10 0.10 0.28
Ponderal index (102g/cm?®) -0.02 0.02 0.32 -0.02 0.02 0.32
M ERZ| ZHweek) -0.05 0.06 0.40 - ; _
0, 0,
HR 95% CI HR 95% CI
lower upper lower upper
M ERZ| ZHweek) 1.02 0.95 1.10 - ] _
0, 0,
OR 95% CI OR 95% CI
lower upper lower upper
A 1.06 0.75 1.51 - - -
NN =of 1.05 0.68 1.62 0.97 0.71 1.34




|PTW 7 r% xl M2 S HH E—| AL HHCHAxt Ssjsar)Axt Sl Axt 22 Hey
1o T =2 L —
(N=9248.55) (N=4627.57) (N=4620.98) pvalie  FUDE 5449.7 (58.9) 27235 (58.9) 2726.2 (59.0) 0.998
~ a2 5205 (5.7) 268.3 (5.8) 261.2 (5.7)
[
A (M) opzt2 g 62.8 (0.7) 31.8(0.7) 31.0(0.7)
Mean (SD) 32.8 (3.85) 32.83 (3.83) 32.82 (3.87) 0975 i 32066 (34.7) 16040 (34.7) 16026 (34.7)
Median [Min, Max] 33.0 [19.0, 47.0] 33.00 [19.0, 46.0] 33.00 [19.0, 47.0] ofo| 4458
o2
o A ot 4789.6 (51.8) 2380.4 (51.4) 2409.2 (52.1) 0.673
ofL2 11431 (12.4) 568.3 (12.3) 574.9 (12.4) 0975 g 44590 (48.2) 22472 (48.6) 2118 47.9)
o 49.8 (0.5) 25.9 (0.6) 24.0 (0.5) mot sis
T =X
=of ot
s% o 8055.6 (87.1) 4033.4 (87.2) 40221 (87.0) 13] 6406.0 (69.3) 3219.8 (69.6) 3186.2 (69.0) 0.996
o
o 8= 23| 2314.6 (25.0) 1147.0 (24.8) 1167.6 (25.3)
ofLe 7009.7 (75.8) 3506.2 (75.8) 3503.5 (75.8) 0908 4738 (5.1 2340 (5.1) 2398 (52)
o 185.9 (1.7) 824 (18) 736 (16) 44| 49.5 (0.5) 24.5 (0.5) 25.0 (0.5)
27 otet 2082.9 (22.5) 1039.0 (22.5) 1043.9 (22.6) 58 46 (0.0) 23(0.0) 23(0.0)
25 34 B4t o
N s
F1-~23] 440.0 (4.8) 221.3 (4.8) 218.6 (4.7) 0999 .. 010 (1.0) 458 (1.0) 455 (1.0) 000
o
F3~42] 565.9 (6.0) 2831 (6.1) 2728 (59) 2016 4276.2 (46.2) 2134.9 (46.1) 2141.4 (46.3)
o
F5~62] 171.2(1.9) 858 (1.9) 854 (1.8) 2017 2679.5 (29.0) 1339.8 (29.0) 1339.7 (29.0)
o| oHal
712l e 76.3(08) 39.1(08) 87.2(08) 2018 1886.3 (20.4) 949.7 (20.5) 936.6 (20.3)
axy 8005.2 (86.6) 3998.3 (86.4) 4007.0 (86.7) 3155 (3.4) 157.6 (3.4) 157.9 (3.4)
ngeY
ofL2 9134.5 (98.8) 45705 (98.8) 4564.0 (98.8) 0.998 7655 (8.6) 4011 (87) 3044 (85) 000
o 14.1(1.2) 57.1(1.2) 57.0(1.2) 784.8 (8.5) 397.4 (8.6) 387.4 (8.4)
TNX|H=
axg 850.9 (9.2) 422.7 (9.1) 428.2 (9.3)
ofe 9062.8 (98.0) 4534.2 (98.0) 4528.5 (98.0) 0.971 7677 (8.3) 3814 (82) 3863 (8.4)
o 1858 (2.0) 93.3 (2.0) 924 (2.0) 867.4 (9.4) 428.7 (9.3) 438.7 (9.5)
Chi B
S8 711.0 (7.7) 352.8 (7.6) 358.3 (7.8)
ofe 9184.5 (99.3) 4595.9 (99.3) 4588.6 (99.3) 0.959 7270 (7.9) 3641 (7.9) 3629 (7.9)
}0" 64.0(07) 316(07) 324 (07) 690.8 ( 7.5) 346.0 (7.5) 344.8 (7.5)
Al
o2 BMI 807.5 (8.7) 402.2 (8.7) 405.4 (8.8)
Mean (SD) 21.9 (3.51) 21.92 (3.45) 21.91 (3.58) 0.458 7403 (8.0) 5780 (8.2) 3625 (7.6)
Median [Min, Max] 21.19 [14.8, 44.6] 21.22 [14.8, 44.6] 21.13 [15.0, 41.8] 685.4 (7.4) 3413 (7.4) 3440 (7.4)
aen 4 (7. 3(7. 0(7.
7t 25 820.2 (8.9) 412.0 (8.9) 408.2 (8.8)
1008+ Ojat 58.7 (0.6) 322 (0.7) 26.5 (0.6) 1000 o mey
100-2002h OJ2t 576.2(6.2) 285.3 (6.2) 290.8 (6.3) xpolsat 5275.8 (57.0) 2645.7 (57.2) 2630.1 (56.9) 0.875
200-3008H% 0|3t 2248.4 (24.3) 1127.6 (24.4) 1120.8 (24.3) A2E7 3072.7 (43.0) 19810 (42.6) 1990.9 (43.1)
300-4005:% u|n_: 2416.4 (26.1) 1206.4 (26.1) 1210.0 (26.2) 5 3 AT HE
_5000t8l O]@
400 500:3 I: 17036 (18.4) 856.0 (18.5) 847.6 (18.3) Mean (SD) 2014.12 (3.32) 2014.12 (3.29) 2014.12 (3.35) 0.799
_6000t8l O]m
500-6002¢2 O| gt 1205.1 (13.0) 600.9 (13.0) 604.3 (13.1) Median [Min, Max] 2015.00 [1980, 2018] 2015 [1990, 2020] 2015 [1980, 2020]
6002+l O] AF 1040.1 (11.2) 519.2 (11.2) 520.9 (11.3)
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(N=9248.55)

(N=4627.57)

SrFE2dxt

(N=4620.98)

m_mob_hf-

p-value a_wash3_fr-

BY 817 ZE AT (B
Mean (SD)
Median [Min, Max]

6706.9 (72.5)
1587.9 (17.2)
4733 (5.1)
480.4 (5.2)

23.44 (35.08)
5.00 [0, 390]

YU SIE HAISER EH AMTH(E)

Mean (SD)
Median [Min, Max]
FU A HPE AZHE)
Mean (SD)
Median [Min, Max]
M=z HX A8 HE
=R
72| A+ Ok8t
Hub ojgt
ot gz
Huh o]y
Aol tEZ

287 (I 17Y)

7ol gtct
7t& ot
3 ot
F2 ot
*Z &ty
o ="
Fota
s
ChetmaE s ojgh
CHetmaEm o)
chet®l oly

27.82 (45.19)
0.00 [0, 540]

1120.97 (244.76)
1140.00 [0, 1440]

31.5(0.3)
6469.9 (70.0)
1074.4 (11.6)
774.2 (8.4)
4131 (4.5)
4855 (5.2)

6595.7 (71.3)
2191.8 (23.7)
371.5 (4.0)
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59.9 (0.6)
1080.1 (11.7)
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43532 (47.1)
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3232.5 (70.0)
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386.7 ( 8.4)
206.9 ( 4.5)
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IPTW weighted regression & 4d

k=anl) THER 7|2 278 =3}
Beta SE p-value Beta SE p-value
=8 MBS (9) -4 .44 14.56 0.76 5.70 12.22 0.64
A 7](cm) 0.05 0.09 0.60 0.11 0.08 0.19
Ponderal index (102g/cm?) -0.01 0.01 0.44 -0.01 0.01 0.46
THEH 7| ZH(week) -0.06 0.05 0.20 - - i
o, o
HR 95% CI HR 95% CI
lower upper lower upper
MEH 7| ZH(week) 1.05 0.99 1.12 - ] ]
0, (1)
OR 95% CI OR 95% CI
lower upper lower upper
Z=AF 0.97 0.70 1.36 - - -
X K| =0} 0.96 0.64 1.45 0.87 0.52 1.45
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National Radic Research Agency

FLi T2} S| SARZ
& >eimoh>Hzn CiE} 50| SARZ)

ARE:

Sl 201411 8% DU AISI0f, Al OFHO| LIFWES HBEOK= SIHI MBS RHALIC,

T

: Z|CHSAREL = 0.8W/kg

S2:0.8W/kg < HICHSARZ! < 1.6W/k & = < E F G
Hipn oA e TERmn s g 1 s | HIETE HZEA/+=YUR Al g =t Head SARZI(W/kg) | 585
& 171Ut R EEE RS MHAZ =2 4 SM-F721N 0589 1
3 [ 1368 FHE [HEFEAF HHAZ ED 4 SM-F936N 0.667 1
4 | 1ealzEOE [HaEINE HHA|2M0| 26 SM-A136S D43g| 1
szt | mm v 5 | 1349/=1=  [zE=zetZE|of FAIGAL D EZ21G82 XT2225-1 0844 2
T s 6 | 1348/=01= [mEZzI3Z|0F =AIB|A} FEERT: EIEN XT2203-1 no2a| 2
7 | 1a7|lzg=E  |HEExNE) B A|A 33-5G SM-A336N 0682 1
- HAH} E42(SAR) e o BCiFE S9| SARZS dldmtel2 Ch2 8 | 134615112 HEERHE) 2 Hr SM-M256L 063 L
i ;SAR;V\E e o “ g | 1338|2=  |Xiaomi Communications Co,Ltd. gEno -E11 2201117TY 0.839 2
= el = 138071 10 | 1336|=01=  |AaFEINE) T2 A|AL3 SM-A135M 0453 1
s n | BBENE [MEEAE) TENEEE SM-M5365 0786] 1
“RE RS He  AEIE Azisen 15 [1332[E0=E |AEEANE) STENNEE) SM-M336K 0544 1
e s 13 | 1331/&0=  |APPLEINC, 00| E=SE3 A2783 0916) 2
14 | 139\ 50{E  |[HEHAHF) galaxy 522 SM-A235M 0.497 1
15 | 1328|&0= Kiaomi Communications Co,Ltd. A EDQO -E11 22011165G 0.844 2
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