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MERE FNEF BEF K M Ry bR ERIZ Ihd T
(FEEE ARl A B AR B 2 TR, R 300192)

TEE WP AT LB R AR AR R, AR SURI S T 6 535 6 il (cavity ringdown spectroscopy, CRDS)H AN
WK TR 23 AP ASC % 2 7R bR S8 (type 2 diabetic, T2D)WF LS rb (10 T A 5 AT 2 e, 0 A PO A5 S8 5 W PR e 11 G
F, BRZRFEMAIE A P A A B BRI 2, DUk B 0 T R DN R R R S 4k 2. I CRDS A 1R DA Wi 43 477 450
i 147 4 T2D BHBL 4 5, 66 L&, Fid 14~ 83 B 512 MIFHAEFE WA 52 L@ RGO £ 51, 22 A&k,
W 20~ 48 )M 119 AN B I AARE B . 6P A IR TR A O BE 5 AH R IR I8 (blood glucose,  BG). B AR IIL 41 2
(glycohemoglobin A1C, AIC). 5. &, GRS (body mass index, BMI). #lf JRI7 BRE PR M AEFEA KGR A S
febr, BEATHISCPEGETE M O F MO TR I 22 Je g bR . gk ], MER. SAREARERIRGS . BMIL . AIC &
BG S RFRE I T2D B (PR AR BE . R AP A 25 R0 408 & BMI GGG R, T2D B IP NS BG A&
ALCH TR R, HKRED BN 0.093 A1 0.1246.  5F5 £ PSP 34 ABL 43 B0(1.75% 1079 8. 2 P & T 2o M (1.15%1079),
L 55 e o AT R AR R i A 6 ) v T B (R (R =—0.154). B PENPIR NIV 2 5 BMI 2 A G (R=-0.2), H BMI<25 (#1535 0K
NS B AR 73 50(1.75% 10 T BMI > 25 HJ(1.25%107). Lo MERFIR I I E B S50 4 B A2 IEAH 58 (R=0.17), 1M 53 1k 52 1
HZE(R==0.14). 53 VERI L2 Pk 2 BT R I R BE 350 78 T4 )5 2 h AP VR BE . 2 e 2R e A AT 5 SR 3R 0, S i i
WV 2 A PEIB = 0.374). UEREA RARZS(B = -0.289). A1C(B = 0.083). BG(B = 0.002). BMI(B = —0.046) & 4§
(8 = -0.009).
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SRUL, PR AF R B AR 5T R 45 2 (body mass
index, BMD)%%. CUAT SCHRIRIE 1 Fe W18 T i
BRI AL AR OC OC Z 0 152090, ik R /3
90% LA 128 2 BE JR 95 18 35 (type 2 diabetic,
T2D), {H T2D 35 PR A R 5 AMARREAE G R
TR SCHRED 7347 BRI Nelson &5PUX} 41 4 g
FREILEEREAT THIE9T, 45 R RBEE R T &, W
WA ] 5 A TR FA . Turner S5UE5%F 30 44 1k
N9 & 51, 11 B4t 6 A HERERIF U K&
e BV kR AT B R, SR
W TR TS5 R R B (558 % 107) i T Lo P (406 107)
L R R A S BMIT TC AR G, i Bk & A
A s OR8¢ 21 P PR I By A R B AR SC TE
Schwarz S5PI & T 243 ZAERER A S 44 S48 EE)L
FPIL N IS, SRR A S IRE T, 5
P55 2V P A I A B2 I 2 e 2 5, BMIT A
SRR AR, 2 TR AR 5 ke AT 95 1)
TEAHSGPE. ) LR 2 1) W A I~ 35 3k FEE AR T 1
4. Spanel 2500 e N R P I 5 AR08 O¢ 2R (1)
W E KW, FERMAAT~ 18 L) A4 (20~
60 %) H AT T AIG R PR P AR B, LT o) A 8 1)
g PEH A B . Kinoyama Pl 18 T 451 441
FROK 2 AL RN T I, R BT IR TR I 5 BMITL 2 471
K, H BMI<25 [#) A HE IR W P M ok R v T
BMI>25 [J A, Enderby Z£17E 200 44 {5 24 4=
(10 IR R A P v oA AL, WP R TR I AR I 1 ) 2
5, HY5 BMI. G TCAHCPE. Storer ZFR2 & T
38 4 T2D EH NP A, 45 R AL 55 Ik I A
M A 73 B0(480x107) iy T L 1:(296x107). 12455
R I RATE TR N EL LA 3000 N, HOKHER
R NN, SR H AT ER XS T2D 5835 W A i 5 A6
S TR R AR AR (R A5 LR AR A BT, AN R SS
FER) KR TUARATE &, H 2 h/ NREARBFI(—
/T 40 4).
FHEC TP “ Bl ” —— M A% ot
e B H (gas chromatograph-mass spectrometry,
GC-MS) £ K, It Ji# 3 3% Jt 1% (cavity ringdown
spectroscopy, CRDS)H A 1162730 B A7 R 55 HAH 4
S [ EE R WUDKS FE (AT IR B 107 H A 1070 %), 1 HL&
AAGS ARV WP, Dl N T R AR
. VEEACAT IR CAEh Ca il T AT
CRDS FEA R SIS A5 2 1R WP P i 23 B4, IFAIH
GC-MS SO0 H T SEE 5 B M (R 248 6 P <0.3%)
BEAT TARER, 10 A A Lt A2 R B I PR R A AR

D () 75 2200, ARSCRI 1% CRDS WP AT i 43 BT 4%
MK [ 147 4 T2D B35 1 512 DIFRASAAREA
{100 TR AT AR 3 A I A I 5 6 5 I R i b
(BG. AIC. PEHI. F#. BMI. B ER & SA
FEARBREIRE) AR FR, IR 58 W 5835 W
PR IAS FEE PRI DRI 32, DA ST A P 9 T A% A I 3 A D
RN 2%

1 EF57FE

1.1 CRDS MR AEE 5 478

CRDS WP I 73 BT AR AR G L4 5 ARG
gy WOCGIERLER. ISR GBI s
PR G B RS BAEAEE . WORGICR HHE S
5 Q TT5R Nd:YAG HOGE (KFF Mot F B
F 2y 7, MPL-F-266nm-3uJ-13080824), % & 4
266 nm, [k E SR 1 kHz, Ok REE Y
3ds WOtk UST A 5 emx18.5 emx3.6 em. K E
B 50 em K AN 45 40 12 44 (N 4% 3.81 em, CRD
Optics Inc., U.S.). —XJ 5 5i4¢(CRD Optics Inc.,
U.S) LA S %) i e S B (3 %6 R=99.956%, 1%
}-1% p=1 m, Los Gatos Research, U.S.)41Jk. i
H A VAT D, AR
BERESL,  HAR P AT s ) AR 4 (MK,
U.S., 870B)FlE 75 % (Oerlikon, German, SC5D).
N TRE G A i B TS R MR B, R M REACI &2 )
#o K H Al A U<(>99.99% ,  RHE/N T AT PEAE
mh = L A O HE A% 59 45 (photo multiplier tube,
PMT, Hamamatsu, Japan, H10721) K % % {5
5, I BT R P8 (Tektronix, U.S., TDS3012B)
BEAT A/D B, S JE AR ARV EAL, M BATIT
AR AR AT ZR 8 58 B AL BT A A0
REHEHTE 60 cmx20 em 622 AR b, FEARER Y
RN L, BARGR AT DL SCHR[27].
1.2 MEIRAEARRE

AHIE IS B R HE R T LA A 25
SR IE R NARBIE T, AT W SRR AR S48
S P g HE AR AR R A B o s o R
bt B A TREWE ST 52 A4 i R G R
T2D B W AR PR AR YA R B R A AR
BEBEf) 147 4 T2D AERE B . FEARACR I 4
% £ TN 4% (fluorinated ethylene propylene, FEP)#4 )it
AR IR AE ACRAE R (AL B0RE IR R AR EHY), AR
UL, Al RIS el m R e 3 k. I
WAEAKFEE RS : WL VHRRER, 552l id
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0 — S B SRR R )3 SR el i — ik
WEIE N CSKRERS . MR 38 FEP MEWRAS 2 ks, %0
W AR R FFIE N SRR E 6 h. RFEfG 2 h LAY,
Ve RFEASIER 2 FIRPRFIR NI 2B A AR 11, 4R
JEATIFITT, BEFEARG I AN S Z AT I0

A SR N IR B4 98 H 147 44 T2D BE 1
512 MIFILFEAR (143 A IR T IFEAF 369
SAJE 2 RS T IIFEA) S 52 AR 119 A
WPIRAE AR (38 RS T HIFE AR 81 A=K )5
2 hOIRE FIIFEA), FINAE s B 1 BG. AlC.
PEGS RS BMIL SRR A SR FE AR R AR AR
AR, SRS TRRT — KM E 19 1 00 5 Ik
H& 7000 Kb, M7E 12 h.
1.3 REGRENESSHAZE

N 3 WP IR PR 43 B SR S S i B2k vt 5
AR 052, RIS AARIPIR IR 15 5
AC R i LA 5 3 A AN [ P A A T i 335 1)
(B, EH LG AT 7 2 A RN R (1) A 25 AL

Agm = o()nd = i( 1 —L) (1)
C T atm To

Ay = o0)nd = 4 (L1 @)
c Toreath T0

FH WIS A (R IR AT 6k 2 17 55 25 AR IR AL A8 vl

I IR A I P R A PRAED).
AA =A vear—A am = 0(0)nd 3)
it‘:':' Tam> T0 *D Threath ﬁ%ujﬂ%%\ E/Eﬂiﬂn?ﬂﬁ
FEARTZEG I T E: ¢ Rl d RIS R R
BEs A A e 73 WAAH R SAT T (U, )2
AR W RE AR (R O e 2Ry TR (1) 88 06T 4 B
o(v) A I ISR T, R 4.5%107° em?emol 2,
AN AR A I AR PR 4 44 AR 73 % 0.02x10 (1o #E
M. sEas B s AA 4 ER T R R S RS, TR IR
W REA S A7 A B MBSO S HR R 3, DRI A4S R A
Wi B Ay FUAR BE IR B BRAE . %07 0 N AR A
PRS0 P 35 FH P R S AT R AT A O SRR
j\‘é_ [18,28-29] .

A5 KA SPSS 13.0 HAFHEAT G 24 50 #r
Gevt B B bR E 22 (v £ )RR HAM . AH G
PEorirh, o BRI, FFEIESSMIH
Pearson FHIRBEAT 20 #r, AFKF G IEA 04 iz %
#H 9% (Spearman #H %) 0 #r. = R M o Hriz A
Mann-Whitney U £33, 10006 2 o2kt [ 4557
oM 53, R IR B sg K 2. P<0.05
NERA BENG R L.

2 HR5TH

2.1 EEAMIRAL

52 24 il e N IR W TR I K s 5 E A oA, HF
PIRFR 73 B0 (1.10£0.49)x107, 73 Ay [y 0.08x
10°~1.96x10-5( & 1a). ZEiF T R B, A AIE
WS PRI AR 055 R S ARG, JLER PR A 45 R
i y=2.01-0.009x(R=-0.27, P <0.05, [ 2a). %
5 2 P T R A I A R 2 001G 2 P 2 e ((1.08+
0.44)x107 ps. (1.11£0.52)x10°, P=0.47), FFHE A ffi
5 BMI. FR LA KR, TIARES NI FE
AP P A AR 73 0((1.26+0.34)x 10 = T4 )5 2 h
(R AR A I 18 A A A R 4 480((1.02+0.53) x 1079),
“H ARG ZER(P < 0.05).

T NARLE T YVHARES 4 P IR A 3 AN
A, FBREEN TR UL RE, TR PR R R A
MG NRRE THBDIRES R IBR 8w, &
TKEEREACU L B 7T AN AR BT, W IR AT 4 2 L
G, WO FERADIRAS N BN AR A AR 23 0F7
W ZE R, AR AT EIR B SR RS A
BMI LAHKR K &R, B4R 5 200 44 4 A WFI N
il 53 AT PRI 4 SR — 3,

2.2 T2D BEMFIR AT

147 44 T2D 555 I8 T Il 4R 23 H0E58is 2 A
Bl 1b o, S R AR RS A, PR
I EN (1.47£1.50)x107%, &1 52 24 fil F A PRI
W AR, AR = oG5 22 7 (P=0.41); 40 i
J5 A 0.03x106~ 19.78x10-, Eb 4k JoE NI 1% A
ARG, A LGET AIRIE ) T2D i R A
WRER oy A [l e, Ao s R, —4t
@)
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Fig. 1 Histogram of the distribution of
breath acetone concentration
(a) 52 healthy subjects. (b)147 T2D subjects.
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T2D 5 I8P W A P i v 255 1 N 1 e W A ] ¢
FESGUS, 324 1k, T2D IR A i -2 i
JE A5 e T fe R NI R T B0 R i I s e, ik
T3 TSI 75 5 RFEA [ 58 1IE
221 PRRIAREDS BG Fl AIC KA

WU N R 5 BG AT AIC 3 B A IEM R &,
JLEEPERLA 45 R 38 y=0.99+0.003x (R=0.093,
P<0.05, K 2), y=0.56+0.1x (R=0.1246, P<0.05,
Kl 3). &4 01k, T2D g I A A O .
ML R R M LR — g i 102030, JUE AT
FEHR I T2D FE 3 (1) PR oA Ak 5 5 1 FRE b
ML AR RA IR, AR, IPRA
e Pt 5 B ARIE . RAREA RIS, BEE
AT RES AR SCR M7 B & Jaa A7 ocees, s
PR3 IO 5 DA R (i A S, P 5 75 B Sl S o S b R
I3 K5 IR DA AR 5 5 R 8 T PR H b 0% R I 5
fitt .

(@20 ®) 20 .
:
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Fig. 2 Breath acetone concentration versus BG level
(a) 52 healthy subjects. (b)147 T2D subjects.
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Fig. 3 Breath acetone concentration versus
A1C level in T2D patients

222 WPIRIAEA S PER] . RS & BMI FOCR
Mann-Whitney U K% 25 Wi l&l 4 pros, 5%
P 18 P A A 0 80((1.75 £1.85) x10 ) /& - %
((1.15+0.81)x10-%), &5 A W& 1% 2 5 (P < 0.05),
W45 B 5 SRR AE 132 SAH AT I P A T SRR
TN = AL TR . S HEN IR, 8 i 3 1
BRI TR HR ARSI W 55 MRt s B AROR
] BRI R A () TR AR R A s HL S
ENPIRERRE . IR PRSI, m] eI
W R A PR TR AR P 1y

Acetone concentration/10-°
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Fig. 4 Gender difference of breath acetone

concentration in T2D patients
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Fig. 5 Correlation of breath acetone concentration
with age in T2D patients
(a) Female. (b) Male.
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y=2.8-0.018x (R=-0.154, P<0.05, K 5b). AHf
U 90% LA I [ iR AR AE 40~80 %, 1T 40
% VLR A AR R A )T 5 A s A 5T T2D &
IR AR R AR R R R

P DA i34 5 A1 BMIL A5 $AH 26 96 R (R=-0.15,
P<0.05), T2 PERFIRAEIHE S BMI JCAHSGE &
(R=-0.06, P=0.39, & 6a), 5300 g ok 5 5
BMI 2 AAHG, HAMMA LR y=4.43-0.1x
(R=-0.2, P<0.05, [ 6b). X} BMI 734 Lb#s, 455
7R BMI<25 (1) 2525 P A A4 FR 70 £50((1.751.92)x
10798 2 P i T BMI>25 (1) 8535 ((1.25+1.12)x10°9).
FME M o Ay BT R, Lotk fE 5 v BMI<25 [P
PR AR R 43 80 ((1.15£0.67)x10-%) 5 BMI>25 (1) i
PR RS T A R 4 0((1.14+0.92)x10) T 4 -2 2 5+
(P=0.15, K&l 7a), 1fifE 5% &3 H BMI < 25 [T

(@20} (b) 20}
15F 15F R=-0.2
y=4.43-0.1x
P<0.05
10}

Acetone concentration/10-°
=

W
W

Py g ""l:'
0 - B gl 8, oL1" « .
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Fig. 6 Correlation of breath acetone concentration
with BMI in T2D patients
(a) Female. (b) Male.
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S
R=
W

~
T

O]

WS DA AR 23 50 38 v 1 BMIE>2S (1) I8 A I A
93 #((2.39 £2.53) x10 ¢ ps. (1.37+1.23)x10°, P <
0.001, K 7b). g5 S 7 HE £ 2 4 N IR AR
PSS, IR AT A FEE ARG, S A P 2 5
ST P 1 R I PR R 1) 5 155 A e B s

AHBFIEE IR KFEA M 53 87 T T2D & W N
W FE AR G R . WS E SRR IL: T2D i
(PP P PR A P ) 2 5, O P WO R T AR
Ttk BMI Bmy (10 8, JLRF I A Ak A1
BMI<25 1 i 25 WP TR ik 2 B A6 5 T BMI>25 11
B
2.2.3 WP DA R RROE A PR AN AR AR SRR
ENIIPNES

2 N IR PR T PR 2 KSR 23 B A 30 B A Vi
J5£ RN B8 4F FR G AH K96 R (R=0.03, P=0.46). Mk
AT 1) 53 AL B A IR A A i 5 S o B A
IEAHRK R, HEMMAE LR y=0.914+0.02x
(R=0.07, P<0.05, P4 8a). B{:Ipus ok & 5 i
WAERR A, HAMEMEE Rl y=2.08-
0.03x (R=-0.14, P<0.05, K| 8b). XJLt 143 M)
RS 369 MEJG 2 h RERERTEFEAR, KIL
2 NG RR  TRT I AR B 2 280 ((1. 73 +2.14)x10°) iy T8 I
2 h [RIIF I TR I A AR 43 00((1.38£1.16)x107), {H 3%
TG #2557 (P=0.12).  LAYE S 43 B W 1A Il 34 58
R HEARERERI R I S SHaE
WP PR A R 23 B0 v T4 S 2 (8 W R A A
B (1.21£0.72)x107 vs. (1.1220.85)x10,
P<0.05 K& 9a; B (2.15£2.74)x107 ps. (1.59+
1.34)x10°, P<0.001, /& 9b).
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Fig. 7 Breath acetone concentration in T2D patients
with BMI under 25 or BMI over 25
(a) Female. (b) Male.
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Fig. 8 Correlation of breath acetone concentration
with years of diabetes in T2D patients
(a) Female. (b) Male.
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Fig. 9 Breath acetone concentration in T2D patients under
different breath samples’ collection conditions
(a) Female. (b) Male.

AT OB FR 95 R85 TR, TR I R B e 14
J& 2 h PIRFIR IS IR, AR RS 2 s 1
F M o3 4153 BT BRI T M55 Lo 2 R A I WP R
W P4 BAT Ge b2 25 5. W3OLE 23 M WP TR A
(M R R, ASBE A DR ZE bt o AT BE—FR bR 5 R
PRI AR 52 119 DG 2% T 2 W S DAL= IRl Rt [l /. IR
W, T SO TP DA A 1) 22 6 2k R A AR A
DN TR LA LR G 20 BT 53 0 IR R 5 P R 35
2.3 WREIRAEEIKE B9 % sTik e YRR E

AR HZE AT, LA T2D B W
LA JBE R A1 1 28570 A7 19 PR ) 5090 2 48 Ay 16 2553 )
AR, PLEE I BG. ALC, PRI A 0
2.1 5. FER. BMIL BRI AL AR AR
WAMRE R : 02 185 2 hS bk A48 5
UL IR RS AR 5 11 22 e 2 Pk R D A 2R ke 43 A7
P AT LA P TR DRI 3. IR AT i 22 e 2 2 [ U1 A
iR 1 Pros. A BRI A K (F=
1246, P<0.0001). MBIZIA[LIFH: AIC. T
Al BMILL 8. UMK AR X BG 2 WA i
R B w2, o M (3=0.374, P <
0.0001) ST AR KA IR A (B=-0.289, P=0.0003) 2"}
WG PRI AR P55 2 B R i TR 25 PRI PR ) 22 e e [l )
OIATE SR SRR T b SORT PR P 5 A - T R
PROCERI M A S s O P R AT o 8 v 1 ks
7 JB TR T I A 5 ey TS 2 (R A A A
Ks PR R R BB ALC R BG [0 Tt i
Ther, Bl BMIRIEERS T AT BRI i

Table 1 Multiple linear regression analysis of measured

variables
B SE t P

Intercept 0.603 0.436 1383 0.167

AIC 0.083 0.023 3.557  <0.0001
Gender 0.374 0.084 4477 <0.0001

BMI -0.046 0011  -4232  <0.0001

Age -0.009 0.003  -2.783 0.006
Breathsamples’ _ )c9 0008 2956 0.003

collection condition

BG 0.002 0.001 2.330 0.020

(EAFE R AWE T (B R S K%
B By 2R s LR BB 2 (iR, SR IETT R I 45 R
BOE T 32 ZE b R ' s RS2 751
(KIHH PR B VPR R DU AT RIS BRA
IR AACH B0 S 1 1l M i 3 25 D 3R th T
SIS IR A IR A L, B L, R B FR B )
FUA IR B BARPU B AL S RO AR DA, 49
e EH A PR AT A, B A R R 5 S8 ) JR
By ZOK BB FARPUE DL O R AT FF IR

3 4 it

CRDS -0 P 3 BT ASCEAT R4 (RS MRS 1 5
KWEAT IR e vk, e A T K I R P R A
(P . AR SR B AT #8410 S I 1 26 1 CRDS
P DA W 23 BT A3, A T ok B 52 AN 119
ANEHASARFEARRT 147 44 T2D B34 1) 512 NIFH
SAEFEA, 0 T I I 5 RS 1) BGL ALC,
PERI. EEY . BMIL SRR L AR SRS
LIMIRFRFRIICR,  FEOT R A B 5 34T 2 Je 4k
PERNA 0T, S5 R R a. il HE I A I 94 52
ZAMFEARRADRA R, 105 AR (P 1
R S BMD)TGAH KRG FR: b, T2D HE PRI A i vk
JE5BE ) BG fl AIC 2H9MHKEKR; ¢ BEE
TR TR A S 5 e T ks d. S AR
WP P 3R 5 A e AR DG e BMII<25 (1) AR
I R R R B S T BMI > 25 [ iR £ PE
Wl SEFEA RS, AIC. BMILL 4E# & BG
SEFRPR R SR (R IR N AR 5. DRI, A PR
W2 AT 3T PR K AR I P o %7 2% s e B A ik i 5
KECFRFRIOC R, FEE— 22 7 P nF IR i vk FE 5
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Influencing Factors on Breath Acetone in Type 2 Diabetic Patients’

CHEN Zhu-Ying, SUN Mei-Xiu, GONG Zhi-Yong, YUAN Yuan, ZHAO Xiao-Meng,
LIU Wei-Chao, JIANG Chen-Yu, WANG Zhen-Nan, LI Ying-Xin™
(Institute of Biomedical Engineering, Chinese Academy of Medical Science, Tianjin 300192, China)

Abstract This paper explores the quantitative correlation between diabetes and breath acetone and analyzes the
factors influencing breath acetone concentration. It aims to provide reference values for the application of breath
acetone analysis in diabetic testing. We utilized a pilot-scale breath acetone analyzer based on the cavity ringdown
spectroscopy (CRDS) technique to conduct breath tests with 512 breath samples from 147 type 2 diabetic patients
(81 male, 66 female, age 14~ 83 years) and 119 breath samples from 52 healthy individuals (30 male, 22 female,
age 20~ 48 years). Relations between breath acetone and blood glucose (BG) and glycohemoglobin A1C (A1C)
and several other clinical indices, such as gender, age, Body Mass Index (BMI), years of diabetes and breath
samples' collection conditions were investigated. The multi-variation linear regression model was also constructed
to explore the influencing factors of breath acetone. No correlations were observed between breath acetone and
gender, age or BMI in 52 healthy people tested. Breath acetone concentration in the T2D subjects studied in this
work was correlated with both BG (R =0.093) and A1C levels (R =0.1246). Breath Acetone concentration was
significantly higher in male subjects (1.75x10) than female subjects (1.15x10°), and male subjects' breath acetone
was clearly increased with decreasing age (R =-0.154). Besides, breath acetone concentration was significantly
correlated inversely with BMI (R=-0.2) in male subjects, and significantly higher in subjects with BMI under 25
(1.75%107°) than obese subjects with BMI over 25 (1.25x107°). Breath acetone was correlated positively with years
of diabetes in female subjects (R=0.17,). Whereas, negatively correlated in male subjects (R=-0.14). Furtherrnore,
there were variations in relation to breath samples' collection conditions in both male and female subjects.
Multi-variation analysis showed that gender (8=0.374). AIC (8=0.083). BG (8=0.002). breath samples'
collection conditions (8=—0.289). BMI (8=-0.046) and age (8=—0.009) affect breath acetone concentrations. In
conclusion, breath acetone concentration was correlated with gender, breath samples' collection conditions, BMI,
age, A1C and BG.

Key words type 2 diabetes, breath acetone, correlation, multi-variation linear regression model, cavity ringdown
spectroscopy
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