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HMAKETRHL ALFF 55 2EAE S5 £ 2. R, £, AMESEZREmEim | *F

BIHUEZ, VLR M RORAZ B9 ALFF I 4 32 48 R 0 3 n i A+ i, 9 ELax 26 K48 8 ALFF {84

CERCR
IS

SW#EARFAK. MR, AN E I E R, AN A R T ALFF [ % 3 48 &
B3 AT AR, X S KR ALFF ARG KA K, A5 LRI e AR R, XA
X ALFF B 5 FRREAM R RATHREN T BRERRMAEBRRE, KE W T, HHERAT

RN LEEREZR.

SEAEE N PR AR B bR, L ANHRAR
AR AN, RIS A A AHREAT R AR 3R
R ae ). 76 HE AW T, IATAMERIK, A1
N B B 4b 33 55 F AR AR IR B AR =2 4R, A g AR
IS A R R B A AR, X T —NSANE
PR SCAR B BB SR AR AR 22 S L, O AR AT
MONET . AKE . Ao B EA T T i 2 9.
folan, s ey A EE I, SR AR S A
WA Z NI Sl R LA E RG22 5,
FRSUE . A FRVEM | A1 H e R B it 45 4 i 1),
LAk, BIF9E A T T ff 2% 10l A A 22 B 27 1Y) £ B ok
W53 S AR IRATAE PR 22 7 AU A AR ol dn, e,
PRI T4 55 1Y D e B L 9% % (functional magnetic
resonance imaging, MR Y 1 T i I =2 48 &>
USEE MUY S YN iR = o R N
AT AT S A B A0 BRI A 28 e % B

RGN, I HAESCIR AR SN T4 2
) 1 2 ISV, 6 408 20 o A A ) ),

SRAMT, T QIR P 35 5 R O T e I S A A
TRy B — 2 (45 1), SR JIAL e i 5 T4E 55 1
fMRI AR AT 5 i A AE— R K B PR AR, BIAR
MEVCTT Hh BB 6% 51 A 42 T A SE AR R 0 AR 55 . (HE,
Biswal 45 A& 22 D BERE L IR 1% 7 1A S0
fif e T3 —MERE. 25 AR AT S5 i 2, DU
B FE AR SRS T il K P AR AT I 3 15 5, )
e N A ARG, B EARENRRENE, fBE
B b S A A 22 5 510 BB A A S8 R R 5T N i P A
DIRe4ett), S au) iz H TR & G M Ps,
TEIAE | A oy 2LAE 2D FE AL BT RE G 3L
P& 48 #5 . K A5 PR I (amplitude of low frequency
fluctuations, ALFF)3¥F— 5 B£(0.01~0.08 Hz)N fif
AR R AE S B R R AE— AR B R4
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JCTE BN ES, MNRE & 1 ff FE S e T & MR R AE
BURE T A & s K F R s AR, AT EAR AT
AT S0 B ) A B RIS AR, 2 — o mT S %) 508 3K 3 1Y
Jrik. DI RE R M B9 X S 5T & BE, ALFF K~
I RE N Iz BeAS AR [) A PR 281, T LA BE % i e i
AMERK W B R E U, IR H, BRI K
BNz RN, W S s 2 shimes | Bl JR 25 Vi R
FRUS L R R DR TR ph A3 S PO L R AR
iEPHAE . L, AR ST SR T EE B S T g R AL 4R
1 ALFF $7 AR 57 40 185 KM G &

SEARBOR R VE A AR [ A AR o A 3
BRI, ER AR RSN, AR TRE
TSy, 2T 4w BB i WL il o A AR, ST
AR B EW. B2, MWRIE S S,
150 =7 i R RIT = A BRI 22 ) A R AR B I 4 81 R
H 3k [ (self-reflection) F7E7E R G bk 22 1520 A
RIRAFPAR BRI RE 1, AL T R0 0, EdR
R B B, M, AR RAE AR B PR,
A5 KBRS, WIS . R FORS #2424,
Z 5 PR BN T A% 0 R ki 45 4 =2 — J2& 3L IS A% (basal
ganglia, fUFESCIRAAR | ok R A% R 52 R ATTHY—
AT R T #5084 EMRI H AR X 5 2 AR AN AR FMIE
SEMRBARIY R — S AT T . SRR, =
I SE AR R AN AR TE SOIR AR B8 Joy 35— Bk A7 A 22 5 PO
FET XSRS, FAMEE, S5 PRI TARX,
LK, H ALFF HUTRES S EmMBEAEHETN
KA.

MR, PRI R BRI — 5y, ASBESE LA
ARG — 8 0 A, AR S R AR
RIS RE AT 22728 g R R B SR AR 2 1Y
KA R T REEE . REFAIE SR RE IR
A R TR PR O3 | BGEAFIOBE. B
I, EXAMARR SRR A B EE AR L. BN, Pe 5
B3 30 1 S A AR RS A - 7 T AR ICAZ P AR
Fr A B RS B TE 28 T 3 R A R R A
KXk 25, dtk, FRATHEW, = 5154857 157
iR )2 ALFF [H ] fEth & 5 MmIEA X &,

bR T PRI T 2o, AR B S -
RIRAFYIR R, o B AR UE, R R G
WA RATERAG 25 | DR A AR ARG, X = i %
AHEAZm. Bl A2, LB (rumination), Bz &
oIV [ O AR AE R DL K I FE 2 i3 e i R ) Jit PR

FIATBE ST AL, S R S AR AR Y EE R &R 2 — .
{40, Killingsworth F1 Gilbert™F F FHLI TR i
T 2250 AR ST B IR, S5 L IR L
55 B IS T AR S AR A TRV AR A R
Lyubomirsky % AP B, IS A IR AR B 1o = 4k
AR AT 55 WS B B SRR, A Bl S B AT
SR TR A RIUR, WX AR T
AL WG, AR AR C AR B, FER R
AT 5 A RAECH I T3 2% fy BRIA N 2% (default
mode network, DMN)Z: 552331 BRyL Y 2% 32 240 45
NI i %51 2 )2 (medial prefrontal cortex, MPEC) . J& 4TI
i JZ JZ (posterior cingulate cortex, PCC) il #2 Fif i
(precuneus). ‘B FE RN ab TR ERES T WS, 7EM
FAMRAT 55 09 B g Rl B4 ZE B8 |, Kringel-
bach il Berridge® A\ K BRIA M4 i 45 F B SUEA K,
S HERBAEBRYVIRER, 50, ROTWFZRE
BB BRI O 4 A G B4 i DX, PR A A A ) L
FIls B )25 00 JRy 38— S0P 7E 1 AR S A A R 2 R A2 7
22 SO Rk, AT, BRIA WSS 0 HE Y
S ALFF (HAL 23 52 mBEE IR R, JF HaX Rk &R
JE S AR B UTBA R A .

BT ik, AMSCREEAS MRL P
ALFF ER$645, FI3ET 159 24 K244 78 i BUIR
A TFH RN A EMEEs), HRAM SN T 8k
I = a0 S A 5 ORI B R R 0 B YOG R dE
17 T 5.

1 Jjik

(1) Bk, AT EE IR T ] 5 R I A
GEIEE. Hd, o2f 51 MG EdEC &k
FE I 168 4 V0 R KA AR BT A
ZH5EM. A SO ER, A RF, ek
B IEA IR . BT R S e i A 25 2 U R
LIS IE 4T — . A SRR IS B P R R
ORI R PR By S L.

% 83k S B BAE BT R, A T A4
T2 H T3k Bl sk R M A% 500 4 I I OO 3% s v UL T
). HAh 2 Akt TERA S 5 E NG R,
Himm g By, AT 159 24900 A RO, H
t, oo, w934, FIREHITE 18~25 4 Z[h],
WAEIS A 20.90 £ 1.64(M = SD).

(ii) " A 3£ 4% 8% 3 (Chinese happiness in-
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ventory, CHI). R Lu &5 A POVl i) v [ 5 48 Ja
ERGCEWINE T A O AR RE R
48 AT, 43 oA, A SR IEREEE .
PR B IRMEEE . AR L OEE L . RN SR K
KFR . AMNBET . Wi e . TR . TS LA
I SRRAREE 13 DEE. FEARMR T, ZERD
Cronbacha’s a Z2%0H 0.943.

(i) R NI AR 1 /2% e 3% (positive and negative
affect schedule, PANAS). Z&#F£Z M Watson %
Bl i, AT R I RS T
PR 22 HENE, HA 118 £ 25 TIE 4R A
W, xR E 2 Mk, NS R M
WS, A 10 ~%H. 0% HERH
1~5 PF4r. Zim 3R 0 SO IE 55 HAT R 0915 3K
JE S R OR R LG, BB R T AR T R R A
Cronbacha’s a Z%{4 0.770.

(iv) Ut S W i 3 (rumination response scales,
RRS). >R AU S5z 0 3 POV 1 kA O R 1
m. Hr, 72 A8 TizER. xERET 3
“i . JAR(depression) 5 31 P4 5L B (brooding) Al 52 &
(reflection)#&. Treynor % ANy, TUEAT LIS,
SRAEPERE R 2 MR R, HIFEARRh R T
X2 AN e, A MR R R A AR A AT B AR AR
HEMC LB i 1) 5 B O FR AR B g R 2 o AT
2 BEARTE IR R B ). % 3R B4 AE P EVA &
PEWFSE, b SChRl 21 DR H, 1~4 20758, fFE60
P 2 A fE O FEARBI ST AR, a0 P ORI i
A% Cronbacha’s a %0435k 0.65 1 0.78.

(v) fMRI 94t Bl R 3.0 T #EALRIK
1% Z % (Siemens Magnetom Trio Tim). 7Eh5RifERY k28
Pl N 58 A A, A L 2 A0 YR UK [ Sk A
DL DA Sk 3. 2T RE R H T2 ARk
B EE I 1Y EPL P4 3R45%, DIRRIGAHCS BT : TR
= 2000 ms, TE = 30 ms, %% ffi(flip angle)ly 90°, 41
MEF (FOV) = 220 mm x 220 mm, acquisition matrix
=64 x 64, (32 2, FJ/E =3.0 mm, voxel size =3
mm x 3 mm x 3 mm. FEHRRERES, ZREEMA L
ARAG, ANERES, NZARNAHEN. T8
i, Y 8 min AR, ARG 240 4[] AL
LEMG RS EC TR = 1900 ms, TE = 2.52 ms, flifi
176 )22, JZ)% =1.0 mm, Z[HFE = 0.5 mm, flip angle
> 90°, FOV =256 mm x 256 mm.
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(vi) BETALEE.  7F Matlab B & FFHAET
SPMS (http: //www fil.ion.ucl.ac.uk/spm)f) DPARSFA

(data processing assistant and resting-state FMRI ad-
vanced, version 2.2, http://www.restfmri.net/forum/

DPARSE)* W f S $Him 180 A7 AR 3. T A AL B
W (1) R 7 AR I % IR R Al vy
ILIRAE, B IIRAREAE T 10 DEF] AR, (2) B
[ ZBECHE, DAKSIE slice ZRER BT A 22. (3) kol iE.
4) # T1 B HDSKBT . EBRARE K. (5) KR 26
AR, WRRA AR WERE S 24 4
Friston 3k sS4k, DI/ A= BRIk shfi5 4. i TR
NWFFE KB Friston24 SH0BAN e LB 3k s i 7
T E A A Y, BOR FZAS AR 2 B Sk sk . ]
W, WRER TS (6) FRIbRHELL, KT SPM8
H i i) DARTEL (diffeomorphic anatomical registra-
tion through exponentiated Lie algebra)**!, #4714l fir
15 31 10 45 44 K118 bR 1E 4E 21) MNIT (montreal neurological
institute)FrA#ESS ], (7) UL 4 mmx4 mmx4 mm B4 5
K55 (full width at half maximum, FWHM)#E4T /5 577
CRPEITEL 3

R T Sk BT A R AR, B volume-level
framewise displacement (FD)/F b #{ix 3k 50 2 5.
W 7 Y FDE 8 24~ s o 22 LA SR 1 Bl 500 5% (00686 =
0.0377, M = SD)*°\. YE168% 8k, A 7Bl H T
- FDAE A 0. 144111 4 A 5%

(Vi) ALFFi+5. >Rk ] DPARSFA 4b 2 2
JH REST (resting state fMRI data analysis toolkit, ver-
sion L.8)FEFFYIHEAT M. 1 ek el — MAR W
i N DS B LA E G v O G T B R S S
HUE S AR AT A1 S R . XF g T T AR O
I R ARG SRR IR, [FRE, KAk
FRTE 0.01~0.08 Hz Z 6] BRSO R UEA T2, RICH
ALFF (", S Thrdfifl, B ALFF {H
24V 15 ALFF (B bR AbRiiE 22, e 1 241>
TR FE AR ALY ALFF .

(vil) ZEitarbr.  RASPMSG A 1T 41t
i, ESe# T 2 EEIE AT, Dl E RS R
AR5 A AR ik, DLALFR(E PR AS i, R 4 ik i)
mask, JEATZE RIS, [FIEF, KetkE5] . AEE RSk
P BIFDIEA A DS 5, DLGIBRIX 2L PR X 45 51 1Y
R . 22 5 ] H 43 A7 245 S 38 i ARNTER 4 7 9 Alpha-
Sim # J¥ (http://afni.nimh.nih.gov/pub/dist/doc/pro-



&
K

gram_help/AlphaSim.html) #f 17 3 F 5¢ 5§ K % B i)
(Monte Carlo simulation)f*) 22 5 FL S IE. 45 42445 5] —
AMLIEBRAP < 0.051945 K. S8 h: BAKEP
= 0.05, 5000 simulations, FWHM = 4 mm, cluster con-
nection radius r = 5 mm. HJa &AM, TEF G EE
Z 2K, F/Mcluster /N A 54 voxels (1458 mm?).

(X)) fTT NSRBI R T#H—2 T kKX
FIDIRE R S, B 5 S5 A ATt 25 A 5 A R i DX 87
¥y ALFF {E4EHCH R, JF 517 8 & RS r #17
Pearson {5417,

2 HEI

2.1 FEASERAE

1 2P ANEIE I R AR B AR MR, TR
A XA R IEAT T AT, S5 R LM, FAE&
TR SR R R AR B A E(r = 0.60,
P < 0.001), 5EMIEERERS A B ENHCE =
-0.42, P < 0.001), JFH 5 RRS %1 2 MraE#
A BEMAEERAEREE: r = -0.39, P < 0.001; X

B, r=-0.30, P <0.05). 1Z%5 R WEUE T = R &
BYA Bk,

2.2 ZHEPMIHEEE

ZEMIHZRLE 1ML 2. WHELRHR, %,
F M HE %0 K2 2 (orbitofrontal cortex, OFC)AH 22l )
A I HF & K2 JE (dorsolateral prefrontal cortex,
DLPFC), LKA M) AR (caudate) ) ALFF {Hi
. SEARIEOKOE MR . MR, A A i 2
(middle cingulate gyrus, MCG), Z fill fy T5i | 4
(superior parietal lobule, SPL)VL K XU i #2 {ij it

ALFF {E AR, =2 AR B

2.3 KIS MRS, R

¥ 5 2RISR W A G X -3 ALFF {55
TR FAR AT T, 25 R 3. 25 L,
104 R i DX 355 T < A R e 3R A5 4 BT I 3 AH O (Rs
> 0.29, Ps < 0.001), HE T AT KL LA & B, 1t
Ah, 2 A HE RS K 2 () ALFF {55 BE 46

£l HRBREIFEY
Table 1 Demographics
SD X [&]
AERS(4F) 20.90 1.64 18~26
k3 (mm) 0.061 0.026 0.023~0.142
P E A ERER (n=159) 241 0.38 1.52~3.48
BURIGEE (n=118) 3.06 0.62 1.5~4.6
TR (n=118) 1.90 0.50 1.0~3.3
RRS_HHEREE (n=72) 2.06 0.49 1.0~3.6
RRS_Vi (n=72) 2.19 0.55 1.2~4.0

a) RRS A LI i % (rumination response scal es)

K2 EREBEALFFRXZR
Table 2 The relationships between Happiness and ALFF values

KX 35 Side BAs M Voxel Peak P
X y z size T-value
NXPS
Left Orbitofrontal Cortex L 11 =27 51 -15 107 3.58 <107
Right Orbitofrontal Cortex R 11 18 42 -18 55 4.22 <10™
Dorsolateral prefrontal cortex L 9 —48 27 39 68 3.78 <107
Caudate R 15 -6 18 97 3.89 <10™
UiliiPS
Middle Cingulate Gyrus R 31 6 -42 42 82 -3.55 <10?
Superior Parietal Lobule L -33 -66 60 194 -4.14 <10™
Precuneus B 7 -3 -60 33 89 -4.51 <10?

a) df = 154. Side f§ A2 RMEER(B, XM, R, A L, Z ).
logical Institute)=s ] HL 1Y Ak 4R

BAs & 1Y J& Brodmann 43X, Aef5ds 12 (8 £ 7E MNI (Montreal Neuro-
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a4 38 &

) I\
2 & ¢
ie Right OFC Left OFC ’
26 =

y=42

B 1 SRR ALFF (HAGHESC. X225 [MIH SR (P < 0.05,
AlphaSim corrected). BE{AJHF/R & IEAC, ¥ @R B E TUAH
KR FTRIGEAEER, L Fom e 2Bk

Figure 1 Regions showing significant correlations between ALFF
values of the whole brain and happiness (multiple regressions, P < 0.05,
AlphaSim corrected). Warm colors indicate the positive correlations and
cold colors indicate the negative correlations (R = right and L = left).
Abbreviations: Left OFC, left orbitofrontal cortex; Right OFC, right
orbitofrontal cortex; DLPFC, dorsolateral prefrontal cortex; MCG, mid-
dle cingulate gyrus; spl, superior parietal lobule

FHIEF K (Rs > 0.30, Ps < 0.001), FAMUHTHE =S
Mg A B ML = —0.21, P < 0.05), PAKA
W R RAZ 5 B 25 A N2k IEMI S (r = —0.17, P =
0.07). Wi 22, T i DL BT ) ALFF {8
AR5 R 25 5L 3 A G (Rs > —0.24, Ps < 0.01).
IH, BRT RIS R R RN B A,
X5 RRS WP 53 1 A W2 5l % E ARG
3 e

ARWFTEE UCR H # BADIRERE LR 1) ALFF
FARAMF GRS K B B A&TEhim e R, 4
TR, KM RS T Rl R 1 (I R I 5 =
A FEDIN R, BRI, 22, A MBS JZ
LTS SMURTRR K2 2, LA KA IR R AZ 1 ALFF {E
F, SRR . JF L, XS XA ALFF
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(A 5 TF A8 20 G P B8 28 BT IR 10 A2
FRE (2 T 00 4 0 90 12, 220 T 90
RUMBLHTE ALFF (RUAT, S ISok 7 . s
TR R ALFE (S BURAN 44 BB B, I
EL KR T BRI 5 BT REHIEZ AN, S
I R 10 2 SRR B IE A, ALFF )
R 4 52 2 0 T 5 X B SRS T 1 2
SRS KRR, ATFI R I ALFF 5 Hi
22 1) 56 7 T Bl 47 ) T S0 2 A 2 1
KRB 17 45 10 R 452257

AFIE R B, FEARHENY ALFF 562 4 Hi 4
T TS, I EL S B AT A, e
BECIR R OR AR 045, % T ALFF 12
BT R S KRR, AT, AR
AAE R ELARES T ORI 11 R 2207 20 R REBEAT.
AR P S 55 5 R0 S 000 4 1 R 0 2
B, A B RS DR, AE A
SRR PF I, OB RO KPS, R T
S D5 D A A — 0 T 32 03B R . %
LR 000 T 55 K B A 4 (R B i
W 2, (KRR BRI IR, WK 2R
AR, RS DB RO s R
AR 2 1 5 30 0 A A A SOAR 0 28—
BUME 17 4622 SO SR — B R UE, IR
445 T 21 T S A A A 30 OB £ 1R
e 7T 0 TR,

Wb, ARTRE KT T oA B 1 S A
SMURTAILIZH ALFF {00 B % 3 R R i 7
B, 9 ELEAT0 5 TE P 4 00 8 28 5 T A
WEAHE 2, 2 5 4 T 28 2 0 T 20
WS, EES ST IR B, Xt
S 9 £ 00 R ) UL B £ . L)
HEF I . M40 42 ) D 53 0 1 A 5
AR HE 52, T % K AR R AR WD, 36 55 0 51
B, WAL, TR, IERLR, 4
SR 5100 4 M 0 J2 A1 S 90 2 40 5 A
B A 505, B2 B TR 3
L AT R, AT (G
FRETH. B, SETAES B0 MR D540, ki
T 1 0 0 o 0P B 0 0 W WA
RIS SN 4 2 W . O EL A5
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Table 3 The correlations between the behavioral scales and the ALFF values of regions showing significant effect

SEMRE(n = 159) BUAE L (n = 118)

THIAE%(m=118) RRS_ERHEMFE(n=72) RSS_KEn=72)

Left OFC r 0.338 0.369
P 0.000 0.000
. r 0.294" 0.310"
Right OFC
P 0.000 0.001
r 0.376" 0.128
DLPEC
P 0.000 0.167
r 0.350" 0.167
Caudate
P 0.000 0.070
r -0.359" -0.240"
M
ce P 0.000 0.009
SPL r -0.501 -0.273
P 0.000 0.003
r —-0.447" -0.235"
Precuneus
P 0.000 0.010

-0.006 0.002 -0.041
0.948 0.989 0.735
-0.093 -0.093 -0.043
0.316 0.437 0.720
-0.215" 0.011 -0.050
0.020 0.927 0.677
-0.137 -0.059 0.018
0.138 0.621 0.881
0.146 0.394" 0.333"
0.114 0.001 0.004
0.118 0.291" 0.212
0.202 0.013 0.074
0.016 0.263" 0.147
0.859 0.026 0.217

a) *, P<0.05;**, P <0.01. RRS, rumination response scales; Left OFC, left orbitofrontal cortex; Right OFC, right orbitofrontal cortex; DLPFC,
dorsolateral prefrontal cortex; MCG, middle cingulate gyrus; SPL, superior parietal lobule

0 S Al SR W 25 il /A T A S 3 67 P 1
2, HIMIBE AR R JZ O R R TR MR, AR s
o P P SR 2 8 I B I, MO i B )=
WO R T POL A AT R U W T 0 A B 2 AN
ME 50 K J= e 281 B B fE R A — R, 75510
HII A0 B J2 T 22 19 2 PR 35 5 8 i >4 i A1) 17 45 R
1A HE 450 12 J22 5 22 2 S 40 o sl AR AU S P 4 4. AL,
o AR TE E R K 2 R0 SN i 47 B2 J2 79 ALFF
(BT i A7 i) RE Ul WAL A 3 5 4 1) 195 26 R 19 g
AL AR AR A T BT — B, Pe A A1
e v S AR AR RE S AT 280 R 15 FRAR A5 L, Diener
il Seligman! fr) BfF 7t 5 B 25 = A SR A PRAT 46 45
AR 1 25

AWFFER) 75— K B R AR AT ALFF i
Wl A R T TR, 9 HLHP- ¥ ALFF {H 4558
0P S IR AR OG . AT R R A T £ — A
L. WA PO NS S5 T 5 A RA KW
5T CAZ R F 3R R DU E i # R AT
AEE AT TS A B, AIAE A8 A A AL iy it A ) B i 42
T TR, P, AR AR A A T X 2 X
A B X A ALFF fH, ATRERW] T X et
ZHt T TS A A RMESE, RN A BT
il g ok I L 5 LA X SE AR BT e — B
B0 i, ARSEARAMATURTE 1 ORI iR,
ARME LR RV B TS AT 55, AT RZ R 1Ak

B,

REARMRAGR] T — B85 R, B AT
—EM R RYE. 5, AT H I — M ) A A SC AT
FE, ANBE WL M 25 QN 5 S AR R ) Y PR G &R,
DA AT AR B ARG 2 5 S2 3 B iR i 58 B AT 22 18]
MIRER G ZR . HR, A AT ST T It 21 1 < A S
— PR (trait), Ho2, TSR B A, #E
A ALFF 5320 R0 ¢ FoME o 23 52 Bl sOIR S 1 52
Wi o] S BIE 5 4 ) AR B S A HDIR 28 SE AR 5 R
oG &, AR R EARP . ffs, At
58 R ) ALFF XA 28365, WH9E) 22—k
LRGSR A, LG BRI 24w 3R 5 5 78
BFI] P 91 A 0C 2R, T SR FH ) 68 3% e RN 8808 45 5%
FEBR ARG DX W 2% 22 0] (1Y) 32 42 5 = A Rk i) 5%
£ I} VMHC (voxel-mirrored homotopic corre-
lation)'**1 48 b5 o BT 7 KM 22 A7 2 R 22 8] 1) Ty 16 34
IR MR R, DA 2 I 4 /R 4w iR
NI

4 e

SR I R B 5% R — A R B Y (]
AL AHIE TR S 25 D) RE R L IR P ) IRBUIR I 4
P R BIF 50 5 AR RS R [ R R 2 i s Z T G R
HIE 50 Bz J= AF ST =, DA SR ARAZ B9 ALFF {EL
Wt 2 = AR SRR R i 4R . OF HL, X 28 XK P Y
ALFF fE#0-5 IEVEG 45 s 0 P 26 A B AR SE . A,
BRI, Hhdnal B DA KT YA Y ALFF (B REE SE AR
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SR ER R FRAR. X Le XA ALFF (NSRRI 280N 85 07 I AFFE /Y 28 5. AP 2 A B T
A R E AR, B HUURE A IEASC. XL PR SRR RS RN R SC &R, MRS UG f s SR AR
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Amplitude of low-frequency fluctuations in happiness: A resting-state
fMRI study

LUO YangMei'”?, LI BaoLin', LIU Jie', BI ChongZeng' & HUANG XiTing'

! Faculty of Psychology, Key Laboratory of Cognition and Personality, Ministry of Education, Southwest University, Chongqing 400715, China;
2School of Psychology, Shaanxi Normal University, Xi’an 710062, China

Happiness is a universal pursuit; however, not everyone is equipped with the same ability to be happy. Therefore, it is important to
investigate the individual differences that affect happiness. Little attention has been devoted to understanding the neural basis of
individual differences in happiness. We thus used the amplitude of low-frequency fluctuations (ALFF) in resting-state functional
magnetic resonance imaging (fMRI) to study the relationship between happiness and spontaneous brain activity in 159 healthy
participants. The results showed that ALFF values for the frontal, parietal and parts of subcortical areas were associated with happiness.
Specifically, the ALFF values in the left and right orbitofrontal cortex, left dorsolateral prefrontal cortex, and right caudate positively
predicted happiness. Furthermore, these areas were significantly correlated with participants’ emotional states. By contrast, the ALFF
values in the right middle cingulate gyrus, superior parietal lobule, and bilateral precuneus negatively predicted happiness, and were
not only correlated with emotions, but also with rumination. These findings indicate that there may be underlying systematic
differences in self-reflection, reward processing, emotion, and emotional regulation between happy and unhappy individuals.

happiness, resting-state fMRI, ALFF, pleasure, emotional regulation, rumination
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