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Abstract

Under the revised Health Promotion Law, which was fully enforced in April 2020, heated tobacco prod-
ucts (HTPs) are permitted as a transitional measure in designated smoking rooms where eating and drink-
ing are allowed. In that same year, the medical fee schedule revision listed HTP users as eligible for nico-
tine dependence management. While both measures were reasonable given the evidence available at the
time, over the subsequent five years, both the diffusion pattern and the products themselves have changed.
This review summarizes recent findings on current-generation HTPs and discusses the updates that are
required to make smoking cessation support effective.

According to the National Health and Nutrition Survey, the proportion of HTP users among current
smokers rose from 30.6% in 2018 to 41.4% in 2024 among men and from 23.6% to 44.2% among women.
The increase is now concentrated in the middle-aged and older groups, reaching ages at which cardiovas-
cular and respiratory disease risks manifest. The products have changed in two directions: higher heating
temperatures and altered heating mechanisms. IQOS shifted to induction heating, and accidental ingestion
of the metal susceptor—now enclosed in the tobacco stick—has been reported in infants.

Mainstream aerosol constituents can be grouped according to their formation pathways. Combustion-de-
rived compounds were substantially reduced, while reductions were limited for tobacco-leaf- and heat-
ing-process-derived compounds, and additive-derived compounds were emitted at levels equal to or higher
than those in the reference cigarettes. In 2026, the U.S. Food and Drug Administration revised its list of
harmful and potentially harmful constituents for the first time since 2012, formally designating compounds
that the industry had systematically excluded from its reporting list. Biomarker studies in Japan and abroad
have shown that nicotine exposure among HTP users is comparable to that among cigarette smokers. Do-
mestic studies have demonstrated elevated levels of nicotine metabolites, tobacco-specific nitrosamine me-
tabolites, and DNA damage markers among non-users. Longitudinal evidence indicates that HTP use does
not promote smoking cessation.

Although HTP users are already eligible for cessation treatment, the standard procedure manual is de-
signed for cigarette smokers. This review identifies five implementation gaps: exhaled carbon monoxide
measurement does not function as an indicator, with its substitute being a third-party signature; the con-
version rule for the Brinkman index is unvalidated, and users with short exposure histories are unlikely to
meet the eligibility threshold; the premise of dependence screening does not hold; the reimbursement re-
quirement for the digital therapeutic rests on exhaled carbon monoxide; and the scientific basis has not kept
pace with product renewals.

keywords: heated tobacco products, harmful chemicals, secondhand exposure, smoking cessation support,
nicotine dependence management fee
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GENROETG D) B 56 55A%, 1QOSH T iz 3
WCHEHERCA 71X 2 & D Bl AR LT\ 72[33].

2026 fEICEMEI N/ 18K DI B, T OGS

J. Natl. Inst. Public Health, 75 (4) : 2026 313



e e S R

BR7EZERMICBIAEEZFFMLY 2HDIE5
B Thorz(£2)., 7av¥lLyrZya—n, 7))y F—
V, Zku—BLIITINTT—D4EG5E, T
N 58 A MIETNT, »2IQOSTHEMZ /R L
Tz (FNFN638%, 224%, 141%, 20% DB4HN)
[33]. 327 F AT VT FIZS8HATY A MIEEN,
T4% IR NMETDH - 72[33]. T 2REBINAMER Sz
TNTYNT IV =V, S8 A MMV TH D) e
5 460% i\ M i 2 7R LT A[32-33].

Tb b 2026 FEDOUYETIX, FEEMAHE RS0 5%
TRV L CE 2 TR — TR %, BB S 254 E
e LTCIERICHELZZDDOEHFETE S, 8B%2 5
95% DAL & v 9 B-lilE, SIS DMTEEA LR VAT
DI ZITKILL TV D, EE, KETHIOHPHCsY A
MO EEMOFMTIE, ME2IXZ X b &z R
L7723 ch oz G SN T 5[22]. Lol
R ORF G5 2012 EEE DY) A M IZHEILL T
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TAHREEFET 2/ME 5 0 HRICED - 7228, KIKIC
BAREF A5 0 N E X DA ISR D o 72[42] In#EaK
ZEIHh S OZEIREHEL, KIS b 00WE L.
Tamada 5 i&, BERTHO/NFAEEEZTTZE L7z 2011
A 5 2021 4E 0 KRBT SE (15,927 %) 1BV T,
a5 = 5.0 ngmLLl E%ZHRFZ L EHRL, €O
R B X OREN O 7218 ZAHTIRI & ORI % i L7z
[43]. WBEFEAIZ 2011 4E 0 18.6% A 5 2021 4E D 5.3% M
T L7228, #7213 2 o IR % #88 T & 72 2018
FEDBEOT—% (57144) TiE, MEAXLIEZZ oA

AT AR (705 4) OBHERIT3I%TH D,

X ERMH L R wiltng (3894%) @ 1.4% & 0 AR
o 72 (p=0.001) [43]. #XE721E 2 D AD AT (941 44)
TiX 22.9%, WhHEMEHT 514 (174 4) T 27.6%
TdHo72[43]. AWFRIZET 7L ICHET 5 %277
TEHT, MAKIE T HMMOEL %54l L 5 % Tl
DERIMA E MR E I 5. FHE S, BT
A OEOZEIREFEO R T 5 0TI R
W EFRIMT B LEN D D LR LT 5[43].

2. BESHERICK ZBEREIRRILL B

Muta & Noda®D W78 1%, BEEOREITMZ T, B#EL
Mg 5 FERICOWT S EE LT A Z /R LT 5[42].
B2, MBI OARMHATLIREL LT,
AREZOAR T 5 RKRIZENTHR T 5 EH &8
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GLERNOATHERAT 255 ThNEORPIF= Vi
JEICHEAEDAD ONT-OICK L, MAXEZos%
9 2 KR TIE S DOEDTFERD bR b - 72[42].

WL OZHMEIZE L LRIV HKRT 572
O, BHTRES 22 LICL o TRERNOEBEEZ 2L
L. TS U213 Tk, A7 0
VIVHBBHZEOERNTHY, BICHTLTHEBT S

CENHLWEENDM42] ThRDLEMAXNZIZI T,

FENTOMAIMEE L vy fITEE oL s, Ryl
12 & 2 IEEDSHERE L 20 & W) BT T OB ATE L - T
w5,

Yamada 5 &, 5K DT 2 EE T SR 379 A& %
Lr LMBRAEICB VT, RENTOMMLT % 3
ARSI LT B [44]. MBIET AT A2 H5T
FEF720ENRT VTS 28258 5> 72012k
L (H:38l68.8%%) 34.8%, p=0.037, [FJEZ N 66.1% %F
45.2%, p=0.018), MEHX/IXZ - BT /X2 @A
HHETIE, FABEREIZBWTHICOMHE4H
W o 72 (39.7%%) 23.2%, p=0.047) [44]. BB T
A TH o 72D HEEEIITEL TRV (56.5%%F
25.0%, p=0.051) [44]. EAMER AW Y, R FT
DBPUEIFICE X b 5 & v F7ERERIE, Mutad @

AT & %R UL §5[42,44]. 7272 LADZEE Haak
OEMAHRETH Y, BHEH 7T pIMER-E L'
T7REZOEETHH L, BLORGBRER ORI PEMD
PISER SN TB LI PHEDSTREICET LShTws 2
ED, BEFIRE LTEIHT 5[44].
3. BBBEORIEOBE®RE

VXY, maXZZ OMHSIEEHE~NOREE %
BT EEDZEE, BEOMY LRI X - THEIES
NTws, L2rbZoRHEZ—aFrickrEsd, 5
M AWENNKOCH#Y B L ODNAHBRIEIC F TR A
[41]. MAT, FE-IZI BV TAHY L IRTRETH
LRERAMER DS, #2132 TIRARRE L 22 v [42]. ik
TEHER LIS BT, FRESEATITRE 72 BT =5 T O m#ka
72X T O % i A RGm IS E L, ELZHEL ) BEN
BHLPTHRWEWI BT 2RI E LT[l 2o
HifdlE, BUEOMEICHS L CHRE 2 ET 5.

VIL. FREICETIBREEEE - TH 7V b
B L

1. BENAFY—H—

WLREATE), Wi d X O EE A X - TR
L7z, LR HE I EREOBRGE R ZEERT D
DT R L, BFRARE R OFHEALEE 7D, JREE
121, 2aF=rB X Ctrans-3’ -k FuFryaF=ro
Mmchre=aF YW (TNE-2), NNKOfC#YT
H» HNNAL, HEFEMEABILEY D XV 5 7 — VIS
WA SN B[45]. NNALIZ 7213 SR {baw <
HY, BARNFER AR WO B 2 BRI L
T 5[45].

Miller 5 1%, HARB X O H F ¥ DA 550 % % 1f 5 &
LC, #EaX7-3 S Al 128 44, #U&7-13 Z Bl
BAEH 13044, DFHHE 7348 L OSREME 140 4 DR
A F=—Hh—% K L72[45]. TNE-2 12DV T, In#k
720 2 Bl o & MK 7213 2 HUARBR 2 & o A
BEAEERD SN h o 72[45). — HNNALIZ MR 7213
CHAEH B TR SI%IL, TZUNTIF, 72V
Q= bYLMBIET 7Ol A > OREY LA E IR E
%R L72[45].

7272 LI & o i Tt A2 5. NNAL
BT RCOBBMEHRECIHFEHE LV ERIEP 2720
WCHL, TZIUNVTIFBLIOT27)a= M) VvoftHE
W, 7 S HAER R & IR L oIS =
VRO BN o72[45). FPEHBATIEIINS D
MBS B EEZ LMY, 77 )a= b
VOV Tl A B2 DR S iz [45]. e s
HENZWIRY, BEOEBIIRENTH 5.

[EINC, Kawasaki® A 3 f0 B M558 182 4 % xf
BUIRIPNA =D —z gL, MK HHE
DRI ZTF v BEOTF = VEEEHHE 7213 2 Wy
EHBEERE RV L EZHE L TWA[46]. NNALZ
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[46]. F7-WALA ML ATREECTH IR 8- FaF .2
TAXV TV oE, MAKIEIHERHEICBWT
W X 0 A IS EAE T & o 72[46].

INSDMRIETODZ L EZRLTWS, £—I12, H
EALEY R OBEFE RIS X o TIRIEOREE DK & <
B, EFREOSHAEICIEE L7z —fAoEidE LT
W, B, KFORKWETH L =3 F D%
IR L 2. AR 72X ~0WEILZ, —aF VK
HOMMEE D725 S v,

B, Miller b OHFFED FEHRIIE 2018 4 2 & 2019
ETHY, HEE-GNIBUTHR LV HIO DO THS.
7oKL HAMEH B I H RO REDOATH Y,
B L O RIRIC X 2 AR BRI R O =R L D B
[45].

HIVEKRFIANEZOV VT —BAIL iR FRTE O F Kk
BThY, MR—ERbRFIRE L &R Z R 3471
Drovandi & 1%, MMER 1T L HE-ITE OBEFENA
I~ — o — & W L 7o AL IR 10 it (BT 1,766
&) EHRAEL, BIVEFIAEZTOV YAMEARAT
CHTHBIRZE2HREL WD FhEE - 1.72,
5% EHAX R — 248~ — 0.97) [48-49]. —7J5, E&fif: L

DI TIIAEAEN»RDO SN (0.14, - 0.08 ~ 0.37),

IMEG 71X S HEAE O — ML R B T AW & XA L
BV D H[48]. 72751, MAANSLNIZ 103
WENHHEZO—FD T IS L, UHLED
LEERMLEEZIITVWABA8]. T2, IhS5OFTRIZE
SMBHOBFIZOWTHESNZDDTH Y, RFEME
BRI TIEAI I — AL g IN L 72 & 3 5 il
LH D47, ZOFTRIE, Bk $ 5 KB LB i
WEDFE & EHITHIGT 5.

2. hE7 I MHL

BRI 72 RSB B B IF281%, J90E, MM A b L
A, MENEHERE, MFREERES ORI 7> b A (bio-
markers of potential harm, BoPH) #JgiE & L72d DA%
HLTH D, 720E T FEENFE L 72 A LI EGER T
1, MBI A~OYFREICERIEA b LA, V/MGH
AL, AR BERE, BRECH B X OB RE DRI DS
B L e mE SN TWB[B0]. 7272 LEFIL, FRD
VA7 IREEONT AR R b OTH Y, LHEILEOH
TriToThnizd, JIROERFIEIC X AR % 5
T2 EWEEL T A[50]. FE, M/ MKIGHEILOTRIE (5
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AFNMLEE NS VA2 ) T N — AN L72[52]. B2
JERAE 17 BIZT 09 B 10 HETAS, MEIE T8 E
EMBAK 7 EHE OB TIEREH L ) A EICK
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R 2@ A2 IS 3, Mz HmAEIcB W TIE
B X 0 X F VAL E IR L72[52]. 7275 LABIZEDN
BT B IR ZIE T H S B A T 2 SEAR
DHETHY, BEOBYROTRARR L T HZ L3 T
E7W[62]. T, RPESIEREL LKL 2058,
MAXEZHENE BTy F VO LA RE S H
TWA[B3l. o OBZEIIEICONTD, NEHEHDS
RS AL BT A & W S il I LT 5.

B, KECTHHLAIEIERIC L 2 HERAR
i, IR BT OB EIRE Lz TEEW
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ETRHICEREN, HeshzoldHEho#LTH
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W2 BEREEENANTH L Z i, BEMEORPUIZ %
S, AREAE EOFHFEINC D% 51, BN
KT 2HMRAPERSNL T TOM, HEZIFT L%
OB Z T 5 2 L R M TH B[51,54]

3. BETENOXE

Odani & 1%, 4 E B o HEWF A8 3 9% (2019 4E A &
2021 4£) 12BWT 2 B E DL E o BB S 7z 20 A
5 T4RD 7,044 B % BT L, X=X F 4 VIR OB
ZETHE, TEROSM R B X OHBE & o H#
Z MU L 72[55]. FEAL L -BUEE 2 A 5 1,910 4 T
&, MBGRE A E 1AL o GREA R
1098, 95%ESHEX M 0.81-1.18) B L 60U o%k
(090, 0.66-1.21) & OMICHERMHEIZED SN
2o 72[65]. LRI ASL L, WD D 5 BT B
ZHM L7z (061, 0.39-0.95), 1 H 20 AP | % waji

5% (062, 0.39-0.99), HFEFREEUTOHE (0.73,

0.54-0.97) B X OEFEIREAAR R 2% (0.59, 0.35-0.99)
T, LA 1AV LS ZI A 7% L

I/ E S & BT & D IED I W ho
A EEICBWT LD SN TW AR W], )7, e
H % 2,006 4TlE, MBKIETHHZICBWT 4R
OFBUEHIAEIZL L (1.39, 1.02-1.89), 14ELLLFIIC
B CWHICRE L CHHMBTH o722 (1.54, 1.10-
2.17) [55]. Cochranel ¥ = — & ZEiHiBIFEEE LTD
FRVE % LT B M R ARILAY R & FRAT L T A [56].

Scala® %, 20224E2 H E TICAREINZ 76 E x4
LT ARBEMLE 2— 1BV, HHOBITICET S
AFTFY Y ARIToTWA[L0]. BB EIZBIT S
BRI o+ v XL, MBAXE 2T 5EIC
BT 0.84 (95%1EHEIXH 0.80-0.89, 41f%E) TH o7
[10]. —7J5, JCBREEIZ BT 5 FHBE O F v X it 2.15
(0.89-5.21, 31f%E) TH W HETIE &b 72[10]. F
H OB I BT B RCE /X S BB AR o F v ATt
% 6.31 (4.13-9.65, 2WF%E) &5 LT AAY10], 2o
e IZ 2WZelc o D TH Y, IssabakhshH i,
BT OMHFE ST L UTHAES X OSRE OB
ThHhbHI NS, BEHEOAITE LTORPIZIHT
HTWELTWA. ZBHELE—TIE, HAANLDS
N7z a3k — 2R 5 B X OBIWIHFZE 21 o v d
Newcastle-Ottawa/N FEIZ X % @i O FL# 2 i 72 L Tw»
Z2W[10]. PR EICE$ 5 2 ok, #VIEE 2 il
AT ARERO IR & 38 L T B [51].

518, MK T HEHZOH LI H & & B H
ELTHBL T2 W A HME SN TWABT. 20
HO#EEo R, MzZicBw Tl pE ST, &%
MIEDO AN THEE R TE RV E V) EFK Lol
MEAEL X85,

VIII. EEFEICETIFEELDEE

BTS2 3 CITB L7200, a7 0 o B 3 s
W EOFRTHL L 2T 5. HEL ez
13T 13 2020 SR FEBHEIBIECEIC L ) = 3 F K
FRESFROFNRICETNTWA[2]. LaL, w4
LTBlEsSNzZ L, EBRICHEIE/RTELZ LI
WTH 5. BEEED O OREETIEIRE T %
BifR e L2zikito T EHF SN TB S F[59], UTF R
HABEEINTWD (F4).

1. BR—BMERFREAE,IIBEE L THEEL £VI5E

SHZHIC BT 2 M5 — WAL KRN E L, =20
JRTHCTHEHE T RIHAREFN TS, F—IHERE
HWE L CHEREMZ 22 EREDLNTWA[BS]. &
ARSI S R B W TS A ST O B T E
HEICEEINL oL SN, WEERIEE LW
M ENTWAH[62]. H=(HEaETIEE T, AEEH
B BHE &R, B X OHEZEO I EME R
WML L TRENTWB[59]. MR —BRAb i iR,
B O EPS  ZEIRCEEMT L ) B ME— 0 LCTHWw
5T & 72[59].

LALBIVIEIRLAZEB D, Mz Fimlo
— AL ER R IIHE I Z OB D LU T TH B
[24,27]. MEX/ZIEZ DA ZHT 2 H T, HREMG
RF .70 & WP — PR AL e B B DMt & 7R 3. Bt TR I
bIOMBARRLTEY, MaAE i —mbi
ENTLARLPE TNV OME B TR 2 %
BT 22 L 3LV EBHE LS 2T, gt
72X T O A A LA BRI IS — AL KR B o
FRDBBRENGE D5 2B OWTIEFSZ TONE 2 B
TEBHELTWABIL.

MUEIE, AN LA OREBLE LTOREN TV SO,
Kl + RN - MBGORBEOE/ AN OFFWAHETH %
MIZHBH[59]. HEINIREZE = FORGICH SRR S
LRy, BEMoORTE A LFINHET 5 TR S
FELEbhTwg, ZoREIBICHEHINA TV L P
[60], M2kl L OB ERMFOEAIETE I N T
Wy,

MBI L LCid, R F 223 o = a5 G
WHEDE 2 5N 5[45-46). 72725 UHEHETIEE X, SR
= aF AU IR ERA VAL BT & L CRB IR T
WRWT L FBENC, Rl F AR B R SRR e S
BSE L CWA[59]. BATOBERMARICINEHET
LHHAD . A%, HEREMORELZ D, INE
720 Al S8 T R 2 B B R R O AR D &
na.

B, HHEEEREHWZEICBWT LI TO
BT Z VA, ZIUIMIT T 27212 B/G ORI X
L3ALAHKITH Y, RETTHRA M &I E AR
%5, MBAKZTHAZFIIBVTELTWLIDIE,
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ErFEBLTHIEE LTREEL 2V E W) BETH 5.

2. TV U EHBOBRERR CFERER
B FoBETIE, T vy~ Vg (1 How

AR x BURAE ) 200 P RS RE B & & 5 [58-59].

B TN AR 72 1E 22O WT, 2 EEED A
TA Y EHEEMAT LA TEIAT 4 v 7 1 Refh
ZIEZ1IARELT, RREZEDOASTITELRKRY N
AR BB ST 5 4 T3 EE KRBT 20RKE L
TS HHAZR L TWABB]. ZHROBY CHEE
T 59 2T, TOL) REEHNILETDH S
ZEiEEmE Fo .

7272L, CoOMBEHFREBEEEORMLE L TR
BEZU»IE, SHROMGIETH S, EM s O 5E
BT X > TRIBOBREDIKE L R L7720 (5BIV

F2MN), AT A v IREMEXT 1 AOEMHREIL,

ZaAF VOV TRBBLRAZYTH-TH, Moy
DWW TR BRI 5 L3R S 20 [24,28]. s
A E GG E LBREROFAICEO S, s
WORLEEMRFTT A ENLEENL.

L0 EHRBEE, EHERCH S, ENRGERG
MH2I3FETHLI LD, MAKIIEZOAREMAL
TELHEOMPERT 12FEREICEEE S TH20K
A 2 Hkde L7238 CHIRBIT 240 AitA TH 0, HeE
a7 S VEPHLYEAAIET A E 20N b, 5

X CMEER A A B TIETMHEOBEEZ G L ) 505

ZO¥A, BRI ORI ITHCE 72 E 2 BRI
k2282 %5h. EROMPPLMET LTI HITE
PR LR L, BRI R - TR 2 o4l
AZBR L7238, REPTER SN T THORNRERD
2w, INEAK721E 2 0 ARV R IE L 72 B8 2tk o
HYFHIZOWT, MEHPLETH .

3. XA U—Z JDOrRIFES S

ZaF VAIED A7) —= 2 ZIZH W 511 5 Tobac-
co Dependence Screener (TDS) &, XfREDH S DAY
BBl L CHMLTWA I EZHIRETA[59]. &
VIE IRz & B0, M7 T HEHEEZ onif
72 S NI REMED S H[57]. BHETFIREOMZ X
HEXZ 2B 72X R E P CRAAT 5 %5
127> T AD359], TDSORMILHAMKIE [F3a] &
WIEDE FHEHH SN TR W[EI. EMOXFIcBW»
TMBRZZEZOMEHEZWRT A EEHEEZ R
5.

4, BEFEOBRRKICHHEHI» H S

NLZ 27 /132021 4E 6 A2l S, PRERS
FECHHTTRE R 2B = T F vy FORLE VS
IRFEASHY 4 4E2B35 7248, 2025 48 10 T 30 H L2385 H i
HEB & z61]. B E S E 2 RIcE D2
EROEIIBERIEES AL TwizZ sid, oMo

PGB IE TN 5 ) 2 TEEIREFETH 5.
=5, MK 7E A ICREA OflFIZE S Tw
b, = aF RAHEREE 7 7)) & ORI,
BB 2 BRI & W — R b B i & 7
TIIZE o THIBTAMAZEIRELTEBY, WKL
AR —BRAL B R IR FEAY 10 ppmBA B & 22 B 721 2 2
L, oL =20) y&UET 5 BHIZHS N 5[59,62].
R FRREDS LA L e w X2 2 A4 5 8%
TIRETE 2\[59,62]. ELEFIEEFL, MEAX/-1XS
ZBWTH 10 ppmPh L& R 25E60H 5 L LTHAD
MR A RO TV B H59], MAX/EZ DA EHEHT 2
HD%LIF I ORIER T2 S .

Iz T, 10 ppm& v ) MM EHAKICDEHEET 5.
B g L IERIE S 2 HIBST A v M T EIE 455 10
ppmDFIPH THE SN THB Y, 10 ppmTid 8 ppm & ik
LTt 2 Bic 22k, By b F 7SRRI
Lo TEWT LI L, N ARk M5
By L2 LR ENTWB47]. T hbbinEziE
S, B OS2 T A FBIRIEE KL 72
TR, BHETEORBIEIIBVLTD, HEX%
HiFE e L722k#en b & CHRT SN T b, 2 oRiED)
BX/TXZOFHAEBICHLAE D borik, GBS
HREETH 5.

5 FIEEMRAAHEOEFIEVDDODVTOEL

2020 4E D HIFERFT DRI & U 2 72 Rk, Ml
ENTW22E T IABLOE 2 OB ICHT L LD
TdH o 72[60]. FEEGOIMETT XA S IS
b EH U28E, MO TEH 2 LIS YR FII % MiRE 3
LT EIZTER . EIEDIIR L7 INEGE & nEos =
DZEAL, B X OEIVE 1 iR L2 EEN T — 5 ORRG
X, ZomREAREEHITIRLTNS

IX. $HYIC

A Tid, MEAK7X 2 0B RIRD, TS X O
BICHED L OPRE, MRAE LIRS H0EE,
HEB X UATE 7 b JZHT R ZEBIL 72, TR
T UIARBE R DA FALEW B2 KRIE AR S s — 7,
72 T HEHRA B & ORI B SR TS 721 2
EDEINEL, HEVIEEMEZIRT. EEBRE Tk
LTBY, =aF YBREISEE V. FEEAE OB
b, a7 MREWIE EE ST RVPAWEONH W B
S UDNAMBRIEIC B W THEE SN TV 5.

M X A E BRSSO G & U THE
ENTWD, FRENEIER, dRETL2HEITIEE
<, WHRELUTHRL, FFliL, WRZ5EETE HKH
EHRADIEIIH D, WAL FRILIAD 2 % Bl
MBI O, INEA721E USRI U 7 SRR I 98 1 1R
DFGE, A7) —= v ZHEHEOUG], B L OEETNE
DHEFARKDENTVD. INOLOBEIIET MR %,
NARAE AR B X OV AL R L OB R AR LT

320 J. Natl. Inst. Public Health, 75 (4) : 2026



<z

#7213 2 DA B & R EIZ B 2 il i

EWBHBTH 5.

FIHAR

FUREAH LA L
51 R 3k

(1]

(2]

(3]

[4]

(5]

(6]

(7]

(8]

(9]

A5, RO — i % b 5 OF
1 30 AE LS 78 5) L. Ministry of Health, Labour
and Welfare. [Kenko zoshinho no ichibu o kaisei suru
horitsu (heisei 30 nen horitsu dai 78 go) gaiyo.] https:/
www.mhlw.go.jp/content/10904750/000359298.pdf (in
Japanese) (accessed 2026-8-25 )

JEA S, AR 2 4R BE SR S 2 12D T
Ministry of Health, Labour and Welfare. [Reiwa 2 nendo
shinryo hoshu kaitei ni tsuite.] https://www.mhlw.go.jp/
stf/seisakunitsuite/bunya/0000188411_00027.html  (in
Japanese) (accessed 2026-8-25)

JEA G . P 30 AR B AR - SRAETASRE R OB
YL 4584 F ™ 2. Ministry of Health, Labour and Wel-
fare. [National health and nutrition survey. 2018.] https:/
www.mhlw.go.jp/bunya/kenkou/kenkou_eiyou_chousa.
html (in Japanese) (accessed 2026-8-6)

JEA @A, AFTCAH EI A - RAET AR R OB
Bi %5 84 3™ 2. Ministry of Health, Labour and Wel-
fare. [National health and nutrition survey. 2019.] https:/
www.mhlw.go.jp/bunya/kenkou/kenkou_eiyou_chousa.
html (in Japanese) (accessed 2026-8-6 )

JEA B, A4 AR E R - SRAEFH AR R OB
¥ 55723 Ministry of Health, Labour and Welfare.
[National health and nutrition survey. 2022.] https:/www.
mhlw.go.jp/bunya/kenkou/kenkou_eiyou_chousa.html
(in Japanese) (accessed 2026-8-6)

RSB, A5 A ERAERE - RIERAAS RO
. £ 753K, Ministry of Health, Labour and Welfare.
[National health and nutrition survey. 2023.] https:/www.
mhlw.go.jp/bunya/kenkou/kenkou_eiyou_chousa.html
(in Japanese) (accessed 2026-8-6)

JEATHBIAR. AR 6 4F EIRAERR - SRIETAE W
Ministry of Health, Labour and Welfare. [National health
and nutrition survey. 2024.] https://www.mhlw.go.jp/con-
tent/001742495.pdf (in Japanese) (accessed 2026-3-6 )
HARZIZ WS, MBS - R/ 3 2 e
. Tobacco Institute of Japan. [Kamimaki tabako, kanet-
sushiki tabako hanbai jisseki.] https:/www.tioj.or.jp/data/
(in Japanese) (accessed 2026-8-6 )

Issabakhsh M, Gravely S, Katanoda K, Travis N, Ranga-
nathan R, Cadham CJ, et al. Recent trends in cigarette
and HTP use in Japan: a scoping review. Nicotine Tob
Res. 2026;28(4):511-525. doi: 10.1093/ntr/ntaf216

[10] Scala M, Dallera G, Gorini G, Achille J, Havermans A,

J. Natl. Inst. Public Health, 75 (4) : 2026

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Neto C, et al. Patterns of use of heated tobacco prod-
ucts: a comprehensive systematic review. ] Epidemiol.
2025;35(5):213-221. doi: 10.2188/jea. JE20240189
HARERR. BRUNHAROM2132, JTA712 A
12 H%878. 2013411 H 28 H. Nihon Keizai Shimbun.
[Denki kanetsushiki no muen tabako, JT ga 12 gatsu 12
nichi hatsubai.] 2013. https://www.nikkei.com/article/
DGXNASDD280QY_Y3A121C1TJ2000/ (in Japanese)
(accessed 2026-8-25)
TANV Yy TRYVAY YNGR 7409
EY R Vo8 EREH [TIQOSH A 1FE 10 JH 45,
MO Zwit] oFEJE2Z51Tm#E] 7L AY
J—A, 202443 H 13 H. Philip Morris Japan. [IQOS
first launch in Japan.] https:/www.pmi.com/content/dam/
pmicom/markets/japan/docs/20240313-pmj-pressrelease-
iqos-iluma-i-series.pdf (in Japanese) (accessed 2026-8-
25)
HAREGE#TH. BAT), MBARK/2EZ 77~ F [glo]
DM FE MK & LK. 2017 4F 8 H 24 H. Nihon Keizai
Shimbun. [BAT], kanetsushiki tabako brand glo no hanbai
chiiki o kakudai.] 2017. https://www.nikkei.com/article/
DGXLRSP454831 U7A820C1000000/ (in Japanese) (ac-
cessed 2026-8-25)
BB WT MG 2 EoR e wmat s,
7213 2 F o e s E. 2019 £
2. Fire and Disaster Management Agency, Study Group
on Safety Measures for Heated Tobacco Products.
[Kanetsushiki tabako to no anzen taisaku kentokai
hokokusho.] 2019. https://www.fdma.go.jp/singi_kento/
kento/items/fi 243X 72 1 & 45 2 At MR S el
# pdf (in Japanese) (accessed 2026-8-25)
HARZE ZFEEMRA S “HRbwE v %
HEAL S/ Hi 2 E 7V [Ploom X ADVANCED] 7%,
11 H21 H XY &ESR 7LV AY Y —A. 2023 4F
10 H 30 H. Japan Tobacco Inc. [Ploom X ADVANCED
press release.] 2023. https:/www.jti.co.jp/investors/
library/press_releases/20231030_J01.html (in Japanese)
(accessed 2026-8-25)
TVTA Y Y2 TRAYA Y- FNT - T xRy
444t glo Hilo - Hilo Plus #%#E - A X>» 7 4 A
. British American Tobacco Japan. [glo Hilo, Hilo Plus
specifications.] https://www.myglo.com/jp/ja/support/fag/
hilo/specifications/specs (in Japanese) (accessed 2026-8-
25)
Schaller JB, Keller D, Poget L, Pratte B, Kaelin E, McHugh
D, et al. Evaluation of the Tobacco Heating System 2.2.
Part 2: chemical composition, genotoxicity, cytotoxicity,
and physical properties of the aerosol. Regul Toxicol
Pharmacol. 2016;81(Suppl 2):S27-547.
Momekov G, Kondeva-Burdina M, Slavchev S. Compar-
ative review of chemical composition and toxicological

321



evaluation of heated tobacco products compared to regu-
lar combustible cigarettes. Pharmacia. 2025;72:1-16. doi:
10.3897/pharmacia.72.e174427

[19] ERATG Y~ & —. ORI L 2 IMEX721E 2 ok
RICTER. fuB G #}l. 2017. National Consumer
Affairs Center of Japan. [Nyuyoji ni yoru kanetsushiki
tabako no goin ni chui.] 2017. https:/www.kokusen.go.jp/
news/data/n-20171116_2.html (in Japanese) (accessed
2026-8-25)

[20] ERAEN LY 7 —. Ll oA L 5
B 7013 2 OBRMKITEE —IE TS B R A

ENTAT 4 v 7 Db — HuEFEFEER. 2022.

National Consumer Affairs Center of Japan. [Nakunaranai
nyuyoji ni yoru kanetsushiki tabako no goin ni chui.] 2022.
https://www.kokusen.go.jp/news/data/n-20221221 3.html
(in Japanese) (accessed 2026-8-2)

[21] Forster M, Fiebelkorn S, Yurteri C, Mariner D, Liu C,
Wright C, et al. Assessment of novel tobacco heating
product THP1.0. Part 3: comprehensive chemical char-
acterisation of harmful and potentially harmful aerosol
emissions. Regul Toxicol Pharmacol. 2018;93:14-33.

[22] Maeder S, Jeannet C. A comparative assessment of the
FDA list of 93 HPHCs in aerosol generated by Tobacco
Heating System 2.2 versus 3R4F reference cigarette
smoke. Chem Res Toxicol. 2025;38:1037-1045. doi:
10.1021/acs.chemrestox.4c00544

[23] Endo O, Matsumoto M, Inaba Y, Sugita K, Nakajima D,
Goto S, et al. Nicotine, tar, and mutagenicity of main-
stream smoke generated by machine smoking with Inter-
national Organization for Standardization and Health Can-
ada intense regimens of major Japanese cigarette brands.
J Health Sci. 2009;55:421-427.

[24] Uchiyama S, Noguchi M, Takagi N, Hayashida H, Inaba
Y, Ogura H, et al. Simple determination of gaseous and
particulate compounds generated from heated tobacco
products. Chem Res Toxicol. 2018;31:585-593.

[25] #2101 SR—, A% PP, RAMR AL I XA, H
AN REZ, MEH R EE7E C R 72X 2R

B=tuv7 I VHORR LMEEZ HWZHE.

H AR A2 225ERE. 2012;67:423-430. Sugiyama K, et al.
Nippon Eiseigaku Zasshi. 2012;67:423-430. (in Japanese)

[26] B2, IR, PRI, WEEEETF, $
AT, MR BRI EE 2 v EE S
NI ERE R O E LG, VR
bW o [ K 4l 4 & GCMS, HPLCH#r. 43 #r Ak
. 2014;63:885-893. Izu R, et al. Bunseki Kagaku.
2014;63:885-893. (in Japanese)

[27] FRZEFET. I N a oF ELFEWE & A~
BB A LR 2024;30(11):1588-1594. Inaba Y.
[Kanetsushiki tabako no yugai kagaku busshitsu to kenko
eno eikyo.] Chozai to Joho. 2024;30(11):1588-1594. (in

C

Japanese)

[28] Bekki K, Inaba Y, Uchiyama S, Kunugita N. Comparison
of chemicals in mainstream smoke in heat-not-burn to-
bacco and combustion cigarettes. ] UOEH. 2017;39:201-
207.

[29] Forster M, Liu C, Duke MG, McAdam KG, Proctor C]J.
An experimental method to study emissions from heated
tobacco between 100-200° C. Chem Cent J. 2015;9:20.

[30] Esposito E Squillante J, Nolasco A, Montuori P, Mac-
rulli PG, Cirillo T. Acrylamide levels in smoke of con-
ventional cigarettes and heated tobacco products and
exposure assessment in habitual smokers. Environ Res.
2022;208:112659.

[31] Bekki K, Uchiyama S, Inaba Y, Ushiyama A. Analysis of
furans and pyridines from new generation heated tobacco
product in Japan. Environ Health Prev Med. 2021;26:89.
doi: 10.1186/s12199-021-01008-1

[32] U.S. Food and Drug Administration. Harmful and po-
tentially harmful constituents in tobacco products and
tobacco smoke; established list additions and request for
comments. Fed Regist. 2026;91(78):21824-21829. Docket
No. FDA-2026-N-2642.

[33] St Helen G, Jacob III P, Nardone N, Benowitz NL. IQOS:
examination of Philip Morris International’s claim of re-
duced exposure. Tob Control. 2018;27(Suppl 1):s30-s36.

[34] Ruprecht AA, De Marco C, Saffari A, Pozzi P, Mazza R,
Veronese C, et al. Environmental pollution and emission
factors of electronic cigarettes, heat-not-burn tobacco
products, and conventional cigarettes. Aerosol Sci Tech-
nol. 2017;51:674-684.

[35] Meisutovic-Akhtarieva M, Prasauskas T, Ciuzas D, Krug-
ly E, Keraityté K, MartuzeviCius D, et al. Impacts of ex-
haled aerosol from the usage of the tobacco heating sys-
tem to indoor air quality: a chamber study. Chemosphere.
2019;223:474-482.

[36] Hirano T, Shobayashi T, Takei T, Wakao E Exposure as-
sessment of environmental tobacco aerosol from heated
tobacco products: nicotine and PM exposures under
two limited conditions. Int J Environ Res Public Health.
2020;17(22):8536.

[37] Mitova MI, Gomez Lueso M, Kleinhans S, Gou-
jon-Ginglinger C, Yamaji S, Khoo YSK. Occupational
exposure to environmental aerosols from heated tobacco
products in Japanese catering venues: a pilot study. ACS
Chem Health Saf. 2026;33(2):275-289.

[38] FHEEFEE, PRSI, A~ a7z 13 2 't
i (7 aVV) GO, AR 2 4 EIEA ST
)47 BOHE A R A B B (T BRAR AL - BIR
I 5 A U T AR B TSR RS ) T sE
. 2021. Inaba Y, Bekki K, Ushiyama A. [Kanetsushiki
tabako fukuryuen (aerosol) bunsekiho no kaihatsu.] 2021.

322 J. Natl. Inst. Public Health, 75 (4) : 2026



#7213 2 DA B & R EIZ B 2 il i

(in Japanese)

[39] JFUIMASTL, FRZEvE . Im#a7-13 2 o R i
EENDEERG OO, A 3 4EEERA ST EATIE
AT A E A A (PEER IR - B IR A5 2R

RN SRR SRR SE) e . 2022,

Bekki K, Inaba Y. [Kanetsushiki tabako no fukuryuen ni
fukumareru yugai seibun no bunseki.] 2022. (in Japanese)

[40] Onoue A, Inaba Y, Machida K, Samukawa T, Inoue H,
Kurosawa H, et al. Association between fathers’ use of
heated tobacco products and urinary cotinine concen-
trations in their spouses and children. Int ] Environ Res
Public Health. 2022;19(10):6275.

[41] Kawasaki Y, Li YS, Ootsuyama Y, Fujisawa K, Omori H,
Onoue A, et al. Assessment of exposure and DNA dam-
age from second-hand smoke using potential biomarker
in urine: cigarettes and heated tobacco products. J Clin
Biochem Nutr. 2023;72(3):242-247. doi: 10.3164/jchn.22-
144

[42] Muta H, Noda T. Survey of secondhand smoke for 3-year-
old children in the current era of new tobacco products.
Acta Paediatr. 2025;114(6):1405-1413. doi: 10.1111/
apa.17584

[43] Tamada Y, Takeuchi K, Tabuchi T. Secondhand tobacco
exposure assessed using urinary cotinine among 10-year-
old children in Japan: an 11-year repeated cross-sectional
study. Nicotine Tob Res. 2025;27(3):534-541. doi: 10.1093/
ntr/ntae220

[44] Yamada M, Nakazawa M. Status of home-based sec-
ondhand smoke exposure among children and its as-
sociation with health risks in Japan. Prev Med Rep.
2024;38:102585. doi: 10.1016/j.pmedr.2023.102585

(8] 1IE : Prev Med Rep. 2024;40:102661. doi: 10.1016/
j-pmedr.2024.102661 )

[45] Miller CR, Schneller-Najm LM, Leigh NJ, Agar T, Quah
ACK, Cummings KM, et al. Biomarkers of exposure to
nicotine and selected toxicants in individuals who use
alternative tobacco products sold in Japan and Canada
from 2018 to 2019. Cancer Epidemiol Biomarkers Prev.
2025;34(2):298-307. doi: 10.1158/1055-9965.EPI-24-0836

[46] Kawasaki Y, Li YS, Watanabe S, Ootsuyama Y, Kawai K.
Urinary biomarkers for secondhand smoke and heat-
ed tobacco products exposure. J Clin Biochem Nutr.
2021;69(1):37-43. doi: 10.3164/jcbn.20-183

[47] Scherer G. Carboxyhemoglobin and thiocyanate as bio-
markers of exposure to carbon monoxide and hydrogen
cyanide in tobacco smoke. Exp Toxicol Pathol. 2006;58(2-
3):101-124.

[48] Drovandi A, Salem S, Barker D, Booth D, Kairuz T. Hu-
man biomarker exposure from cigarettes versus novel
heat-not-burn devices: a systematic review and me-
ta-analysis. Nicotine Tob Res. 2020;22(7):1077-1085. doi:

10.1093/ntr/ntz200

[49] Ludicke E Picavet P, Baker G, Haziza C, Poux V, Lama N,
et al. Effects of switching to the tobacco heating system
2.2 menthol, smoking abstinence, or continued cigarette
smoking on biomarkers of exposure: a randomized, con-
trolled, open-label, multicenter study in sequential con-
finement and ambulatory settings (Part 1). Nicotine Tob
Res. 2018;20(2):161-172. doi: 10.1093/ntr/ntw237

[50] Liidicke E Picavet P, Baker G, Haziza C, Poux V, Lama
N, et al. Effects of switching to the menthol tobacco
heating system 2.2, smoking abstinence, or continued
cigarette smoking on clinically relevant risk markers: a
randomized, controlled, open-label, multicenter study in
sequential confinement and ambulatory settings (Part 2).
Nicotine Tob Res. 2018;20(2):173-182. doi: 10.1093/ntr/
ntx028

[51] Braznell S, Dance S, Hartmann-Boyce J, Gilmore A.
Impact of heated tobacco products on biomarkers of po-
tential harm and adverse events: a systematic review
and meta-analysis. Tob Control. 2026;35(3):391-403. doi:
10.1136/tc-2024-059000

[52] Ohmomo H, Harada S, Komaki S, Ono K, Sutoh Y, Oto-
mo R, et al. DNA methylation abnormalities and altered
whole transcriptome profiles after switching from com-
bustible tobacco smoking to heated tobacco products.
Cancer Epidemiol Biomarkers Prev. 2022;31(1):269-279.
doi: 10.1158/1055-9965.EPI-21-0444

[53] Yuce Y, Can Eke B. Investigation of some metal lev-
els in people using electronic cigarettes and 1QOS.
Toxicol Mech Methods. 2025;35(8):1023-1038. doi:
10.1080/15376516.2025.2506796

[54] World Health Organization. Heated tobacco products:
summary of research and evidence of health impacts. Ge-
neva: World Health Organization; 2023.

[55] Odani S, Tsuno K, Agaku IT, Tabuchi T. Heated tobacco
products do not help smokers quit or prevent relapse: a
longitudinal study in Japan. Tob Control. 2024;33(4):472-
480. doi: 10.1136/tc-2022-057613

[56] Tattan-Birch H, Hartmann-Boyce J, Kock L, Simonavicius
E, Brose L, Jackson S, et al. Heated tobacco products for
smoking cessation and reducing smoking prevalence. Co-
chrane Database Syst Rev. 2022;1(1):CD013790.

[57] Odani S, Tabuchi T. Prevalence and denial of current to-
bacco product use: combustible and heated tobacco prod-
ucts, Japan, 2022. Prev Med Rep. 2022;30:102031.

[58] JEAET B4, HHES R O A EFE R 2 O JH
BT 2 Tl & DI IZDOWT (HF184E3 H
5 H £ % 0305 £ 8 %5 ). Ministry of Health, Labour
and Welfare. [Tokkei shinryoryo no shisetsu kijun to
oyobi sono todokede ni kansuru tetsuzuki no toriatsukai

ni tsuite.] (41 8 4F 3 A 5 HEREETE 0305 4 8 77, 4r

J. Natl. Inst. Public Health, 75 (4) : 2026 323



e e S R

MB4E7H30H 7T IE % - httpsy//www.mhlw.go.jp/
content/12400000/001732104.pdf (in Japanese) (accessed
2026-9-2)

[59] HATESRRS 2, AN, BAEYS HAR

WP g 2s. SRR O 720 OFEHETFIEE 45 8.1 L.

2021. Japanese Circulation Society, Japan Lung Cancer
Society, Japanese Cancer Association, Japanese Respira-
tory Society. [Kin'en chiryo no tame no hyojun tejunsho
dai 8.1 han.] 2021. https://www.jrs.or.jp/information/
file/2c9094826d1c09ee0b08a7ba9d524fd0e1e914a2.pdf
(in Japanese) (accessed 2026-9-2)

[60] AREEET, B, n#a72E S#- s o f EIELIC
DT PR R FR R AR 2020;69(2):144-152. Inaba
Y, Ushiyama A. [Hazards caused by heated tobacco prod-
ucts.] J Natl Inst Public Health. 2020,69(2):144-152. (in

Japanese)

611 7 7 £ =t &t Fr ¥y s Ag @EH
i BB O B 54, 2025. Pfizer Japan Inc. [Champix
tsujo shukka saikai no oshirase.] 2025. https://www.
pfizermedicalinformation.jp/system/files/announcement/
CHX27P003A.pdf (in Japanese) (accessed 2026-9-2)

[62] JEA G708, FHR I o 5 B O — SR 9
Fhi F O ERIEIIOWT (GFI84ES3 H 5 HIRES
0305 25 6 ) BIAS 1 PEAF 3R Ministry of Health,
Labour and Welfare. [Shinryo hoshu no santei hoho no
ichibu kaisei ni tomonau jisshijo no ryui jiko ni tsuite.] 4l
843 5 HIRES£ 0305556 5, wAI84-7H 30 HETIE
# - https:y//www.mhlw.go.jp/content/12400000/001732089.
pdf (in Japanese) (accessed 2026-9-2)

324 J. Natl. Inst. Public Health, 75 (4) : 2026





