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The levels of harmful components in aerosols from heated tobacco products (HTPs) have been reported
to be significantly lower than in cigarette smoke. However, it remains unclear whether the use of
HTPs can mitigate the cardiovascular risks associated with cigarette smoking (CS). The objective
of this study was to investigate the effects of a short-term switch from CS to HTP use on cardiac
autonomic regulation (CAR). Seven healthy male smokers completed an open-label, randomized, cross-
over trial consisting of five days of CS, use of three different HTPs (IQOS use, 1Q; lil SOLID use,
LS; 1il HYBRID use, LH), or non-smoking (NS). Each session was separated by a one-week washout
period, and levels of exhaled carbon monoxide (CO) and carboxyhemoglobin (COHDb), systolic (SBP)
and diastolic blood pressure (DBP), and heart rate variability (HRV) reflecting CAR were assessed
before use of the product assigned to each session and at 24, 48, 72, 96, and 120 hr after use. Levels
of exhaled CO and COHb were statistically significantly reduced only during NS. There were no
statistical changes in SBP and DBP within any session. However, in HRV spectral analysis, log-trans-
formed high frequency (InHF) increased statistically significantly in IQ, LS, and NS, respectively.
Normalized HF (HFnu) was significantly increased in NS and LH, respectively. InHF and HFnu showed
significant interaction effects. The findings of this study suggest that a short-term switch to HTPs
instead of CS may lead to different distribution patterns of CAR, primarily driven by enhanced cardiac

vagal tone.

Key words : Cardiac autonomic regulation, cardiovascular risk, cigarette smoking, heart rate varia-

bility, heated tobacco products
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HTPsE MRTPE &Rl o] Y=g tH24]. 181 FDA
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Aoz H AF= g §A oﬂH HTPs A}
7t A 3ko] CARY t|X|= ek BAEY] j,] s 2 o;
FY = A

A MA|

AT T5F FAAEL A Al (cross-over design)i

A (open-label), 729 FAANEE 53
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TPs AF& 0.2 9] A% Fo A o] & <
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O_d'é‘l—x-l x]EE EU CAR tﬂi}.ﬁ- j.:]7].—5—]_7] ,?,]—3“ 71—
Aol @3 AFse] AR A AHS F 24, 48, 72,
96 2 120477 Zt 24 WJES HriPth AR
FAREL 59 B i) Bl FA(cigarette smoking, CS),
ii) HTP 1QOS (PMI, NY, USA) AH8(IQ), iii) HTP lil
SOLID (KT&G, Daejeon, South Korea) AF8-(LS), iv) HTP
lil HYBID (KT&G, Daejeon, South Korea) AF-&-(LH) 2 v)
F 4 FHnon-smoking, NS)O. 2 A H 55HE2] A3 A
AL gsglon, zt AL old A9 2/ EFE bl

A5t Q8 Ha 13 o]k AH77oz BaE)
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FH AFS o= AHgsts, YaEe] 54 a3E vl
Askzl 98l 2F mle] 4 A Hi oAt T AlFE
AHEE AA BT ARAE Aol e AEd wke 9,
Ad Aol 9F= = 7 e adES Hefs] Sl
A4 dEv AL AR 5 Agsd HEE 7=
Atk FA AT BE Z2EIL ARUTw AHE
A3 2HE] APH 5 H L2 M (KNU-2021-0146), 3+
Zke] k& HeAlor 247 e =tk s3H
Aok A A "R 8 AA= Fig 139 20

AT HY

FAAEL 20229 199 H 447H7] FA71HE F9 0
A AN B Y AFYEE Tl ZHEUTG 222
Zel A 2@ NUES o2 Hst 9 &2 v
AR T B AFA RS a4, AV Ry

T3 JIEFE Tl vgdge] fle A4 200) HA4

FTND (Fagerstrom Test for Nicotine Dependence) 2 &<
ol g3} FANEEE YIS [13] F FA /10 2 A
GulAE e VST AF Bl B A 3d o4
AA o PlEE ArTE ST 10700 o4 Al
AR B FAAS0 B AT F SSHY. 7
A AN ZL et Ak ) AR D A
Bo| Fgolu AF, Yol Y A, i) BE HE o)
¢ ZHbody mass index (BMI) >30 kg/m’], iii) 2 & o]
1270 W o] Aol mE ofE S H&3te A, iv)
A ol 271 W B2 54 9 =" oAl 2 ==

Open-label, Randomized crossover trial

Experimental products Familiarization Session

Anthropometry

Smoking status

Blood pressure (BP)

Exhaled carbon monoxide (CO)
& carboxyhemoglobin (COHb)
Heart rate variability (HRV)

with one week washout period
«  Non-smoking: Nicotine-Free Stop Smoking kit
Conventional cigarette: Marlboro Gold
Heated tobacco product 1: IQOS
Heated tobacco product 2: lil SOLID
Heated tobacco product 3: lil HYBRID

Criterion measures Before After 24h After 48h After 72h After 96h After 120h

Exhaled CO & COHb 4/ \/ N N N N
p A e S A
HRV J v \/ v \/ V

After 24 ~ 120h, Periods after switching from conventional cigarettes to experimental products

Fig. 1. Experimental Design.
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reference cigarette)= = U A2 G, 53]
o A3 AFEETD HluH 2L =
(9.4 mg tar and 0.73 mg nicotine/cigarette) S & .
wrebAl HTPs9to] vl A A3 235 A 71e ¢

7F A7) w2, B ATl s B8 Aol (Marl-
boro Gold, PMI, NY, USA; 6 mg tar and 0.5 mg nicotine) S
Ul 7] F(internal reference)>.2 &8 o™ AA Marl-
boro Goldi= 3R4FS} vl s UAE FE& WA, &
S FFY vEA E2S FREt ATH5). AduY
HTPs2& U A1 A fr80] =2 1QOSeH il AlE A&
Eo] AHFHAT. 71E7] FAdo] ThEATE IQOS (blade
geometry)2} lil SOLID (needle geometry)= 72 Hl =g 2t
s W2ls FshH, lil HYBRIDE AT 34 7147]
(cylinder geometry)Z2 9| W4 FIEZ A E 7]5}3tHA
A AZE g3t} 242t HTPsE A& A% 2E|[IQOS,
HEETs (PMI, NY, USA); lil SOLID, Fiit (KT&G, Dacjeon,
South Korea); lil HYBRID, MiiX (KT&G, Daejeon, South
Korea)] & A&l om, BE A% ~E2 FHA7} fle

FHE 989 AFS Adddon, AF A8 5 HAe
FrAZE F22 F As S Al FA8AT NS
¢ B FE 7A 2 5 BRxE s 9oz
(Nicotine-Free aroma stop smoking pipe, Mihyang Co. Ltd.,
Seoul, South Korea)E &&3lt}.

Zl=st(familiarization) MM
RE ozt 9w AldAEY] AR £ 2 A

=4 AaE ols & flal 4 AFS AHEsh] 23¢9 A
APE S TEFTE o] A7) ¢ JASAHA HTES
Ab23tar, = A 4 A 254 F(international physical activity

questionnaire, IPAQ)& &3l A FHE 71 ATH15].
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=74 7](Model GL-150; G-Tech International, South Korea)
& o83l A AFS SHA, SAHAE )83 BMI
£ AT v =23 2 9]8F8] (American college of sports
medicine) A4S Fxdt 3] B o] HE =74
3t &g]-g o] =2 Hl(waist to hip ratio, WHR)E 3}
11, 3-point skinfold T2 EZS me} of G2 74 237 £
E 28] 9 (skinfold caliper, Dynatronics Co., Salt Lake City,
USA)Z 71&, B, O 45 =4 £ Jackson &
Pollock &40 thglste] AALES A& Th23]

3%7] CO ¥ COHb

NFAFE ARE A 5 A B9t Ax 2F EE dx
Gl dd AR SA A A ARE AIZHE 7] &St
3, A BAE FASA 7] (piCO+Smokerlyzer, Bedfont
Scientific Ltd., Kent, United Kingdom)Z CO<%} COHb

(carboxyhemoglobin)E ZA 1] FHAAEL =H7]

faZdolr RAHE 152 £ A0 5§ Soln
A AHE FAS T U8 G npgav a0} AdE 247

2 35S AAHF] FEHA EojE A1l

Ry A=

ANGAZE AR A 59 A < A H A 247
B 208 ol OAS Hela dFIsHE AEE HUlY
ok e A2 AFBPZA7](Beurer BM16®, Beurer

GmbH, Ulm, Germany)E ©]-&3J] 4~37|(systolic BP, SBP)
2 3}7-7] BP(diastolic BP, DBP)E =4 &1, H 5t
[mean arterial pressure (MAP); MAP = 1/3(SBP) + 2/3(DBP)]
<= AL

HRV 54 9 £4

ANEAF AHE A7 59 Al 5 CAR B7HE 8
1,000 HzZ A" Fd4¥A Polar RS800CX (Polar
Electro Oy, Kempele, Finland)2 &8 011]. 5=
e W o] Alojd S ANA gk AAE 202 ©]
& H8 £ 025 Hzol 3/ W=E A5k 52t 1029
A ALA Q] rr intervals7} 7125 At} & 53 rr inter-
vals 715 & HIE &4do] Qle 5% 73H& st &
©7] HRV 4 ZZEFo| u}g} CAR HHEARES *Jg
FTH11]. & YA ©]El= Pro-trainer Polar 5 software
(version 5.40.171, Electro)E ©] &3] text file(Chrm)Z F&
& HRVZAE AZE o] Kubios (premium version 3.5.0,
2021, Biosignal Analysis and Medical Imaging Group,
University of Kuopio, Finland, MATLAB)E %3l £4% %
T} HRV £ A o]A&A4 HEE A AT A 256 points/
Hzo| &4l rr intervalsE ©7 & 3k(detrending) 3171
£ 3l smoothness priors (Lambda 500) 4°] 8% ).
HRV A7t 9 X FZ4 rMSSD (root mean square of suc-

cessive RR interval differences)®} pNN50 (relative number
of successive RR interval pairs that differ more than 50 msec)
< A4Fetal HRV 23 EQ 9] A Fak(low frequency) ™ <
(0.04-0.15 Hz) ¥ 3153h(high frequency, HF) ™ <(0.15-0.4
Hz)& FE3oH12). =3 HIdEA AL S| HIAd3
(non-stationary)& Y#3}] H|AY Fo AZES B4

QSU-brlef (10-1tem brief version of the Questionnaire of
Smoking Urges)& & &3 F#24 §A &35 7tk
[13].

XEAE|
G*power FAZZ 13 (version 3.1.9.2 for Windows;
Heinrich Heine University, Dusseldorf, Germany) .2
B F7](total sample size)E A=A HHESH B4R
[repeated measures ANOVA (analysis of variance)] =3
Ags) F279) B3 7] (effect size=0.25)5 A4t
2310], & & A7]= 35900 7HE IR F 139
T T5 27] 3%, 1% HIvH 13 2 HAAH o7 A
5 Zo] %ﬁi—li 295 ALt F 7o) A 4 oﬂ
O]%Q ATE F 7o) 53] M gl whe} F
35%, 5%4 Lyl FFoA 80% AAH(a err prob =
0.05; 1-B err prob = 0.8)3% &7 0.862] “actual power’Z
A W-AA ZE 528 (within-between interaction)S A2
He g e 28 A7 E FFHT B4 42 SPss
B A Z =3 (Statistical Package for the Social Sciences
Software, Version 26.0, Chicago, IL, USA)2. 2 3 = AT},
EE A5+ W + EF 2 X mean + SEM (standard error
of the mean)]|2 A Al ¥ 121, Shapiro-Wilk testZ FEH 2]
A2 E A8t A4zke] A W, Al 3+ Be
F45AFo A= Levene's testE o] 83 BAF FFA
(homogeneity of variance) &1 &, U U4
ANOVA)3} 374 Bonferroni's post-hoc test (for equal var-
iance) == Dunnett's T3 post-hoc test (for unequal variance)
2 AEEAG A W-AlA F A ade e S
A s Bl AT BE FAZ FATE o

=0.05 "|gro 2 AT},

oo 1 B

F2-2] (one-way

Z I

E0IXISS UM BN

FARELS FF 23.864(0.46; SEM)ZE 3HF HF 1543
(1L.9H7NB1E H 909.53)7/Y 93 A3 FIA
S0l tH(Table 1). AF A A A 2 AA 5 2
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BMIE %33+ A X WE 2 WHR (data not shown)d} 22 A ¢k9k o (data not shown), A= A|F AL &< A=
AA A AFAA o’ 2ol AT PI7IAI =2 A 28 T2 gl e dY ARg A Al W, Al
EFARE A AA T dRYsHE Wl 2 HRV A FEo A 7t 1Y% Aol flATH(data not shown).
FAA Aol glATHTable 1).
37| CO%t COHb =&
+H IiE Y S HEY AFE AHE #, 7] CO 2 COHb F=Foll A AlA 1t <
A W, A 2 £ A A BAF 2ol YERY 3 2ol = IATHCO, p=0.853; COHb, p=0.856). CS$} =

Table 1. Clinical characteristics of participants

Age (years) 23.86+0.46
Smoking duration (months) 90.00+9.53
Smoking intensity (cigarettes/day) 15.43+£1.94
Cigarette Dependence Scale-12 (scores) 37.43+£2.17
Fagerstrom test for nicotine dependence (scores) 3.43+0.61
CS NS IQ LS LH P
Clinical characteristics
IPAQ (scores) 1041.434449.79  1611.29+426.33  1089.14+439.15  1241.71£356.18  1047.86+427.90  0.858
BMI (kg/mz) 24.13+0.81 24.06+0.84 24.06+0.80 24.10£0.76 24.18+0.86 1.000
Hemodynamic indices
SBP (mmHg) 110.86+5.89 112.86+6.68 108.86+6.58 109.7+£5.91 112.57+£7.13 0.990
DBP (mmHg) 64.29+2.70 67.00+2.87 65.29+2.76 64.00+1.38 65.71+2.50 0.919
MAP (mmHg) 79.81+3.41 82.29+4.11 79.81+3.73 79.24+2.65 81.34+3.79 0.972
Heart rate variability
Time domain measures
Mean HR (bpm) 71.48+3.72 78.45+3.77 74.144+2.85 75.01+3.87 75.224+3.62 0.746
rMSSD (ms) 34.234+4.66 26.89+6.14 25.57+4.98 27.15+4.10 26.94+2.70 0.700
pNNS50 (%) 14.94+5.36 8.66+4.57 8.77+5.53 9.20+5.06 7.69+£2.12 0.821
Frequency domain measures
LF (msz) 495.94+61.11 649.74+188.05 425.09+87.77 356.61+£66.12 614.26+£173.69  0.453
HF (msz) 509.23+£109.56 384.93+158.75 334.53+122.92 330.10+81.86 337.39+60.48 0.764
TP (msz) 1043.11+86.16 1095.194324.47 786.57+158.03 735.39+32.45 1013.82+£226.98  0.603
InLF (In msz) 6.16+0.14 6.14+0.37 5.92+0.21 5.70+0.28 6.20+0.26 0.641
InHF (In msz) 6.05+0.27 5.54+0.36 5.43+£0.36 5.64+0.23 5.65+0.28 0.675
LFnu 52.11+8.09 62.63+7.16 61.46+7.24 53.24+9.97 62.54+5.54 0.763
HFnu 47.85+8.09 37.34+7.16 38.52+7.24 46.73£9.97 37.45+5.53 0.764
LF/HF ratio 1.65+0.60 2.43+0.69 2.06+0.46 1.74+0.52 2.01+0.40 0.863
Nonlinear indices
SDI1 (ms) 24.24+3.30 19.04+4.35 18.11+£3.52 19.23+£2.91 19.07+1.92 0.700
SD2 (ms) 42.63+1.47 40.75+6.07 36.87+3.32 36.28+1.89 43.21+5.87 0.674
SD1/SD2 0.56+0.06 0.46+0.07 0.48+0.07 0.53+0.09 0.47+0.06 0.775
SD2/SD1 1.92+0.21 2.44+0.30 2.294+0.25 2.09+0.24 2.30+0.24 0.618

Values are presented as means + SEM (n=7).

Abbreviations: CS, cigarette smoking; NS, non-smoking; 1Q, IQOS use; LS, lil SOLID use; LH, lil HYBRID use; IPAQ, interna-
tional physical activity questionnaire; BMI, body mass index; HR, heart rate; bpm, beats per minute; SBP, systolic blood pressure;
DBP, diastolic blood pressure; MAP, mean arterial pressure; tMSSD, root mean square of successive RR interval differences;
pNNS50, relative number of successive RR interval pairs that differ more than 50 msec; LF, low frequency band (0.04-0.15
Hz); HF, high frequency band (0.15-0.4 Hz); TP, total spectral power; InLF, natural logarithm transformed values of absolute
power of LF; InHF, natural logarithm transformed values of absolute power of HF; LFnu, LF band in normalised units; HFnu,
HF band in normalised units; LF/HF ratio, ratio between LF and HF band powers; SD1, in Poincaré plot, the standard deviation
perpendicular to the line-of-identity; SD2, in Poincaré plot, the standard deviation along the line-of-identity; SD1/SD2, ratio
between SD1 and SD2; SD2/SDI, ratio between SD2 and SDI1

p values were calculated using one-way analysis of variance.
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Table 2. Changes in exhaled carbon monoxide (CO) and carboxyhemoglobin (COHb) during each session

Before 24 hr 48 hr 72 hr 96 hr 120 hr p-value Interaction
Carbon monoxide (ppm) Time
CS 9.86+2.69 11.86%1.93 14.86£2.76 14.86+3.48 13.57£2.74 12.29+3.18 0.798 p<0.001
NS 12.86+£2.97 8.00+2.02 5.86+1.26 5.71+1.21 4.57+0.72" 6.00=1.31 0.024 Group
1Q 14.00+4.27 8.93+2.27 7.50+2.15 5.57+0.90 7.29+1.63 6.00+1.07 0.150 p=0.106
LS 10.76+1.81 5.43+1.04 6.14+0.99 6.21+1.25 7.57+1.41 7.14+1.37 0.101 TimexGroup
LH 11.29+1.97 7.14+1.65 6.57+1.04 6.57+1.07 8.43+1.38 7.29+1.15 0.182 »=0.002
Carboxyhemoglobin (%) Time
CS 2.234+0.43 2.53+0.31 3.01+0.44 3.00+0.56 2.80+0.44 2.61£0.51 0.817 p<0.001
NS 2.704+0.48 1.93+0.32 1.59+0.20 1.56+0.20 1.394+0.10" 1.61+£0.21 0.026 Group
1Q 2.89+0.69 2.06+0.36 1.84+0.34 1.51+£0.14 1.80+0.26 1.60+0.17 0.141 p=0.109
LS 2.36+£0.29 1.51+0.16 1.61+0.16 1.63+0.21 1.87+0.23 1.79+0.22 0.104 TimexGroup
LH 2.44+0.32 1.79+0.27 1.69+0.16 1.69+0.17 1.97+0.21 1.83+0.18 0.183 p=0.003

Values are presented as means £ SEM (n=7).

Abbreviations: CS, cigarette smoking; NS, non-smoking; 1Q, IQOS use; LS, lil SOLID use; LH, lil HYBRID use.
p values were calculated using one-way analysis of variance followed by Bonferroni's post-hoc test (for equal variance) or Dunnett's

T3 post-hoc test (for unequal variance).

Repeated measures analysis of variance was used to calculate the interaction effect.
*(p<0.05), Significant differences between before and other time courses.
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Table 3. Variances in heart rate and heart rate variability during each session

Before 24 hr 48 hr 72 hr 96 hr 120 hr p-value Interaction

Time domain measures

A Mean heart rate (beats/min) Time
CS - 2.91£2.79 5.40+2.67 4.46+2 .91 5.83£3.02 3.744+4.98 0.798 p=0.044
NS - -8.83+1.83" -9.65+2.05" -10.59+2.85 -11.07+2.31° -10.04+2.48 0.007 Group
1 (0) - -3.96+1.79 -3.70+2.59 -1.42+1.86 -0.66+2.66 -3.7243.05 0.682 p=0.005
LS - -0.96+2.77 -0.33+1.98 -3.1542.98 -3.48+2.81 -1.0243.32 0.892  TimexGroup
LH - -3.80£2.65 -5.16+£2.42 -5.09+£1.92 -4.50+3.47 -2.88+3.59 0.738 p=0.010

A rMSSD (ms) Time
CS - -1.68+4.43 -3.26+2.32 -5.60+4.84 -6.84+4.30 -5.77+6.33 0.847 p=0.001
NS - 10.90+1.81" 15.86+3.59" 15.50+4.52 17.51+4.37 14.51+3.81 0.010 Group
IQ - 8.76+3.25 6.60+2.88 7.57+2.83 5.40+3.31 11.904+4.60 0.184 P=0.002
LS - 3.65+3.32 6.85+4.95 7.394£3.53 6.27+£2.57 7.64+2.86 0.529 TimexGroup
LH - 5.50+1.12 12.38+4.35 9.76+5.22 7.52+3.43 11.4946.30 0.298 p=0.099

Frequency domain measures

A HF (msz) Time
CS - -55.19450.00  -72.52476.93 -157.28490.16  -118.37+125.95 -122.83+83.39 0.783 p=0.001
NS - 238.06+81.74  577.11x131.77  606.65+207.34  368.95+139.75  590.11+184.88  0.025 Group
1Q - 221.75€127.60 176.62+73.04 196.384+79.56 176.96+70.53 271.31+£109.06  0.358 p=0.001
LS - 153.95£82.62  240.41£78.08 339.68+115.14  351.05+£175.33  311.9149582  0.166 TimexGroup
LH - 225.10+£56.36  272.03+63.84 311.29+154.23  226.89+78.24 350.11+162.93 0.238 p=0.071

Nonlinear indices

A SD1 (ms) Time
CS - -1.1943.14 -2.31+1.64 -3.9743.43 -4.84+3.04 -4.09+4.49 0.846 p=0.001
NS - 7.72+1.28° 11.24+2.54° 10.98+3.20 12.40+£3.10 10.28+2.70 0.010 Group
1Q - 6.21£2.30 4.67+2.04 5.36+2.00 3.82+2.34 8.43+3.26 0.184 p=0.002
LS - 2.59+2.35 4.85+£3.50 5.24+2.50 4.44+1.82 5.41+2.02 0.529 TimexGroup
LH - 3.90+0.79 8.77+3.08 6.92+3.70 5.3242.43 8.13+4.46 0.299 p=0.098

A SD2/SDI ratio Time
CS - 0.06+0.12 0.29+0.08 0.26+0.25 0.30+0.16 0.25+0.19 0.648 P<0.001
NS¢ - -0.60+0.16 -0.58+0.17 -0.66+0.16 -0.71£0.15" -0.55+0.16 0.017 Group
IQ - -0.25+0.16 -0.22+0.15 -0.16+0.16 -0.15+0.12 -0.45+0.18 0.380 p=0.002
LS - -0.13+£0.12 -0.20+0.12 -0.2240.15 -0.23+0.11 -0.30+0.09 0.497 TimexGroup
LH - -0.27+0.18 -0.30+0.20 -0.47+0.12 -0.36+0.17 -0.32+0.17 0412 p=0.002

Values are presented as means = SEM (n=7).

Abbreviations: CS, cigarette smoking; NS, non-smoking; 1Q, IQOS use; LS, 1lil SOLID use; LH, lil HYBRID use; rtMSSD, root
mean square of successive RR interval differences; HF, high frequency band (0.15-0.4 Hz); SD1, in Poincaré plot, the standard
deviation perpendicular to the line-of-identity; SD2/SD1 ratio, ratio between SD1 and SD2 (in Poincaré plot, the standard deviation
along the line-of-identity).

p values were calculated using one-way analysis of variance followed by Bonferroni's post-hoc test (for equal variance) or Dunnett's
T3 post-hoc test (for unequal variance).

Repeated measures analysis of variance was used to calculate the interaction effect.

*(p<0.05), Significant differences between before and other time courses.

&(p<0.01), Statistically significant differences between CS and other sessions calculated by repeated measures ANOVA with
Bonferroni's post-hoc test.

3} ¥ &l HIPs AHE 52 £7] CO ¥ COHb 52 74 1QOS®} lil SOLID AH8-2 P41 A =2 SAA 45
ate A UEFAAIRE £7] CO B COHb FFollA < =T =3, F9 $23 lil HYBRID A A <t
93 Zrae F9 FHE SeAT EAHAT =4, E 9] A v S FdA rFA7
F9Ed WeEL 28 Al W fovg |sl gl Al A FFol fFo3tA F7HE AT 28 b Al HR
u, 59 E¢ke] B FdF vue 59 T 233 P w7 FEE] {FouE Fae FE AT



646 BB ULTIX] 2023, Vol. 33. No. 8

Before 24 hr 48 hr 72 hr 96 hr 120 hr
1.6

12
@ NS, p=0.025
L 1Q, p=0.042

0.8
L E] LS, p=0.041

LH, p=0.081

04 r

0.0

AHigh frequency power (In ms?)

O O (A CS,p=0.610
Interaction
08 | Source 14 »
Time <0.001 ’
& —
Group <0.001 — && —
-2 % Time x Group 0.005 --9-CS —6—NS -—®-—-1Q —8—LS -—4&—-—LH

Fig. 2. Variance in log-transformed high frequency power (InHF) during each session. Abbreviations: CS, cigarette smoking;
NS, non-smoking; IQ, IQOS use; LS, lil SOLID use; LH, lil HYBRID use. p values were calculated using one-way
analysis of variance (ANOVA) with Bonferroni's post- hoc test (for equal variance) or Dunnett's T3 post-hoc test (for
unequal variance). Repeated measures ANOVA was used to calculate the interaction effect. (p<0.05), Statistically sig-
nificant differences between before and follow up periods by NS condition. #(p<0.05), Statistically significant differences
between before and follow up periods by 1Q condition. &(p<0.01) and &&(p<0.001), Statistically significant differences
between CS and other sessions calculated by repeated measures ANOVA with Bonferroni's post-hoc test.

Before 24 hr 48 hr 72 hr 96 hr 120 hr

28
& © NS, p=0.004
LH, p = 0.007
3 1Q.p=0.798
S o 2 LS. p=0.759

ANormalized high frequency power

7 F \"\\ _______
i o e S
B CS,p=0.733

14 Interaction

Source P

Time 0.003
L I &

Group 0.003 — && —

Time x Group 0.031 --@-CS —6—NS ---#-1Q —8—LS ---4&--LH

Fig. 3. Variance in normalized high frequency power (HFnu) during each session. Abbreviations: CS, cigarette smoking; NS,
non-smoking; 1Q, IQOS use; LS, 1lil SOLID use; LH, lil HYBRID use. p values were calculated using one-way analysis
of variance (ANOVA) with Bonferroni's post-hoc test (for equal variance) or Dunnett's T3 post-hoc test (for unequal
variance). Repeated measures ANOVA was used to calculate the interaction effect. *(p<0.05) and **(p<0.01), Statistically
significant differences between before and follow up periods by NS condition. T(p<0.05) and H(p<0.01), Statistically sig-
nificant differences between before and follow up periods by LH condition. &(p<().05) and &&(p<0.01), Statistically significant
differences between CS and other sessions calculated by repeated measures ANOVA with Bonferroni's post-hoc test.
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