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Effectiveness of intermittent fasting on obese patients with type 2 diabetes mellitus: a Meta-analysis Hu Yaoyao, Mao Fangying ,
Zhang Jing s Yu Lu, Wang Xiaohua , Wu Qing. Department of Cardiology, First Affiliated Hospital of Soochow University ,
Suzhou 215006 , China

Abstract: Objective To evaluate the effect of intermittent fasting on obese patients with type 2 diabetes mellitus (T2DM). Methods
Computer searches of Chinese and English databases were conducted from database inception to December 2021, to retrieve RCT
studies on the effect of intermittent fasting on T2DM patients. RevMan 5. 3 software was used for data processing. Results A total
of 8 articles were included. covering 549 obese T2DM patients (all with BMIZ=28). Meta-analysis showed that compared with the
control group, intermittent fasting group could reduce hemoglobin Alc levels,body weight, and abdominal circumference,and ele-
vate high density lipoprotein cholesterol levels(all P<C0. 05); however, there were no statistical difference in the reduction of total
cholesterol, triglycerides and low density lipoprotein cholesterol levels between the 2 groups (all P>>0.05). Also, there were no
statistical difference in the incidence rates of adverse events between the 2 groups (P >>0. 05). Conclusion Intermittent fasting.
being safe and feasible, can help obese T2DM patients effectively manage blood glucose, reduce body weight and abdominal
circumference, and raise high density lipoprotein cholesterol levels. More high-quality studies are expected to confirm the effect of
intermittent fasting on other lipid indicators.

Key words: type 2 diabetes mellitus; obesity; intermittent fasting; glycosylated hemoglobin Alc;  body weight;  blood

lipids; Meta-analysis

2 T R 95 ( Type 2 Diabetes Mellitus, T2DM) e T2DM BB IR | R AR O I 78 e B PR 2R A 45 2R
JE— Rl Z2 R AR 005 o LA LB T 8 Sl 32 AR TEAE G, LR 25 6] v 25 76 36 [ T2DM i
1EFR R h s 90 % DL ERY L BT TRYT AWHEAWFGE A LB JEFT Meta 43087, KL ARBF5E
T2DM 11 25 4 4 52 W 4 25 55 AC 8, A BB A 21 i Ui B TE 2 40 VF A (8] 8k 25 & 0 T T2DM 1 Il K 8%
FPEFT . BFIHs B M BCE 5 & T2DM 50, DI TR T 77 R4 BB TIE R 3
(A 22 A% O BIL T o 38 a AR B AT LA 2 O R 1 B0 1 #RE5AHFZE
BLUAI . s 45 A © WUE A X T2DM 5 B ik J L1 SCHERAN A S HE bR b o
FLA B e, 8K 1 BR ) B i, 2 B IR AR A LAk AR L1 A A OBF 58280 BE AL X IR 3R 56
R T L3 38 0 AP AIGTF  0CT AR 3 38 B8 A 4 fh (RCT), 1 F M 3C/3E 30 QW58 X £ 2 Wi by
BB eI 5 R L 18] BorE 2% £ {8 5 s i T2DM AR =18 4% 6 Hiflh I & E s © T U5 it -
Ao (AL 2E B (Intermittent Fasting, IF) J& 48 7€ — TS IF, tF IF Kb dEfl, 72 A 05 438
B mf B A A Bl AR RIS B S SR E, SHASRIEHEEH S 24 h
BHEAMEI AT T AT RSB X 554 R A P RE 4 A B 1T A BE (<< 600 keal 1
kcal=4.184 kDA 47, T ARG H .7l LIEE ] 2 IR

YR B < 1. IR R 2 BRI 20 — B2 B 0 N R VR 9590, 2150060 5 2. 95

I B S ] B R T IR AR SRR TE 1 d LE W
HISETE L UL AR I A] B (8~12 h) ik, A Ik ) 44 Fr AR Aok 50,
HAE M < 575 . qwu@suda. edu. cn X B 2H S it i R B B al Al 2 R ) IR B D &5 R g
PRI AR £ AT (SY52019026) b B EAR ARG 02T 2 1 (HDA L) (28 7 I8 s 3K

Wi 2022 205 - 25+ B 12022 07 = 30 L H R W T I AT S % (BMD) I s e



PR 2R 2022 4F 10 A4 37 4 20

BECTC) ., =Wt H Al (TG, & % B g & 1 [ B2
(HDL-C) %% B 5 & F1 IH [ B (LDL-C) s & 4tk 5
WMHE

1.1.2 HEBRbriE OB A 58 8 850 2 38 4 30
ks Qi 4 & L SCHE L £k UF R4S @ F A Sk (H
TREE 1R DRBEETCNFH AR,

1.2 Rk REEM H 2 A0 AR k&R
PubMed., Web of Science, The Cochrane Library,
Embase ,Medline ., H E A1 W | J7 J5 Fo s 12 | 25 ™ LA
Lo v e A R 2 A0 P L R I 8] O i R 2021 4F
12 . R FBR S A dia 454 05 20, h 30K R 3
2 BB PR T M PR | ) B A R T B A R PR A
RWrE bR AR BRI AR AR BE AL BRI 5 9 S
¥ % 1A : diabetes mellitus, type 2, type 2 diabetes
mellitus, T2DM; intermittent fasting, intermittent
energy restriction, intermittent caloric restriction,
periodic fasting,alternate day fasting.time restricted
feeding; randomized controlled trial , RCT, [F]H} X Fr
13 3CHR B 2 7% SCIR AT IR & .

1.3 SCHRTRE S BORHERC W 2 S 0F58 A B4 S
R 2N A5 HE IR s o 2 ST 0 35 L B BOBEORE . AT AN R A
U3l i e sl th 56 3 44 ST & D B R . SR
i e, 1 568 id Endnote SCHRAT BEAK R 5 bk 5 &2 SC
FR e o ) T2 SO 5 47 R AT 00 2 i L HEBR AN 7T 5 N
ABRE B SCHR  3#E — 25 B 332 SCHR 4> 50, 3R AT e 28 SOk
KM Word 2019 42 BUCCHRBERE, $2 B0 A L6526 — 1
HOFEWE AR T IO E DL RS R AR AR SR . &
ZA 01 A, R 2 0K 20 5 B e O ORI

AL12]
o,

1.4 XEKBE&EEMN B2 Z0F5 AR Co-
chrane RCT SCHlik 5 5 M A ofiE ™) 2045 9F # , 0 57 5
B IAFAE AT AR 3 AP ss B LR fl . iR
W 5% 58 42 0l 2 DEH Bm o L 6 W e A 45 i D £y 79 T
PEZIN BT S Gy A T R 43 0l 2 DF H B A B
e R A Aty 9 FTREPE R BE, BT SF RN B
G5 A58 A AN A2 3R BT R A D A 1 RTRE P SR
Bt SRR C 4.,

1.5 %Kit XM RevMan 5. 3 BA4F 347 Me-
ta S0, SR XT RLEG T U A5 B 5 U] S v L
P=0. 1, 1* <50 , ¥ £ [ 5 W BB AT Meta 43
BT 5 52 22 W) 2R T B AL 3080 I A AR, T 3 282 P S i T
BEL 1M 5 A AR [R] B SR T AL 2 B 25 (Weight
Mean Difference, WMD) .95% CI FE; 24 & 5L A7
AR B, SR br 4E 4k 3 B 2% (Standardized Mean
Difference, SMD) .95 % CI R, X AU bR#E 2 1)
Bl ARG A AT R L XA AR I R 5 ik
5 J5T M 1 SCHR S DU AR i 2R 0 2E AT 20 4 A L B
JENE S B 80E PR AR . SR 3H 18l Stata 16. 0 # A
HEAT Eggers 6560 3 [W] AN & 2 0w 177 155 00 . A6z 56 7K 1

o 47 o

a=0.05,

2 #R

2.1 WA CERIYIEARIE PG RBFEERDY
SCHK 3L 394 G, A & 2 0k, AW A 8 R X
BRE R A o B g, Hop 4 T gR gy
R TR 2 7 . 1 TAE SR R T 0 B B
YN SCHR I FEACRRAE , L3R 1,

2.2 Meta /¥4l

2.2.1 HbAle 8 Ii#fsE" """ 14 T IF X T2DM
BHE HbAlc M4 688 5 A 58 R L & 3F 5% 8]
ST (P =0.006,1°=64%) , 5% FH b HL A% 0
By Hr, 45 50 WoR, IF A 2% ok 3% HbAle /K F
[(WMD = —0.29,95%CI (—0.49, —0.09), P =
0.005], H2 4 X A8 41 2 75 I8 44 = K (800~ 1 500
keal /)" HEAT I 4140 M7 L 45 AR B e dd . DL 1.
2.2.2 BB 5 WA M T OIF X
T2DM 8375 25 I 105 ) 42 8R4 BE 9T R A2 7 =
B (I" =68%, P =0.01), H & Xt B 20 2 5 ik 17 %
PR AT I AL 45 R R TF 5 AR g
TRE A e, AT B R T2DM B % 25 i i ok 7
[WMD = —0.93,95% CI (—1.73,—0.12),P =
0. 02 ];{H TF 5% 4 5 1k & CBH M 6 8D A L, A fE
F RS R S I8 B K- [WMD = — 1. 64,95 % CI
(—3.86,0.58),P=0.15], K& 2,

2.2.3 KR S WM REM T OIF X T2DM
BERFE T WA, SRR R (P =
0.64,1°=0%), K F & 5 %00 A5 B 47 5 B L TF 24K
Jo R A E A T B4 [WMD = — 1. 50,95%
CI(—1.93,—1.06),P<C0.0017,

2.2.4 BMI 7 BHFETIETY SR T OIF A
T2DM 45 BMI (1 5% Wi, 25 BF 5% [8] JC 5% 4 (P =
0. 1,17 =43%) 2K FH A 72 %0 W A B 3 A, 45 3 o
IF 41 BMI FEARMA &3 48 T X 4L [WMD = — 0. 60,
95%CI(—0.69,—0.50),P<C0.001],

2.2.5 JEE 3 WAFIET WM T OIE Bl AR AL,
BT B (P=0.46,1>=0%) ., %M E &
BN AR F AT 3 M L 45 SR R L TF 418 I T R G
WBEE T XA [WMD =—3.86,95%CI (—4. 64,
—3.08),P<C0.001],

2.2.6 I 5 WA T LDL-C KR
B AL BT FEE S B /N (P =0. 14,17 =42%) , >k
FH 1 2 385 0 AR BE AT 3 M7 TF 4 LDL-C PR 5 )
A M, 225 Bg T 2# 8 X[ SMD =0.02,95%CI
(—0.22,0.26),P=0.897], 6 WHFF " HE T
TC.TG i} HDL-C ()48 4k ., O TC. % WF 5% 8] TG 5+
(P =0.12, 1" =43%) , 3% F [ % %500 155 R ik 17
ST 4R L IF 41 TC AR 53T B L, 25
TG it & L [SMD = — 0. 08,95% CI (— 0. 31,
0.15),P=0.50], QTG & W5 MIAFAE TP =



o 48 .

0.001,1*=75%) R FHABURRAME 43 B % BE L B BR AT 2 —
o SCHR I AN BB S 25 B AR 45 IF 5 1) S o, IR 0, oR A
Bl ML A A 25 SR R L IF 4 TG R AR 5 %
AL, 25 Lg% B L [SMD = —0. 08,95%
CI(—0.54,0.39),P=0.75], @HDL-C: % 5% [fi]
HFAESFME(P =0. 003,17 =72%) » % JH Bl AL 0 45
RIEAT 20 4, IF 20 HDL-C ¥4 fin {4 @ & & T % B4

Journal of Nursing Science Oct. 2022 Vol. 37 No. 20

[SMD =0. 46,95%CI (0. 01,0.90),P=0.04], *%
FHAURE S I BR 1 WA R S R R R R4 5
A 5T g A SR BT 45 I 5 ) SRR B AR (P =
0.04,1*=59%) A AT 5 14 » R FH Bl HIL 350 07 A 784
SHr AR L IF 41 HDL-C 38 il % &5 [ SMD = 0. 61,
95%CI(0.19,1.02), P =0. 0047, 5 5 % 7 45 & —
.

R 1 GASCHR A SEARRE

i B A 4k () BMI T Wit it F i 45 )5
TR /) B2 g™ X W 4 7 T Xl 2 I [ EiERaD
Carter %L 70/67 35.045. 80 37.0%5.70 BRI ES: 2 d BRI :500~600 keal/ 3% 2 BR ) fE & 8 OOO®
33, 64~36. 36 35.64~38. 37 d.HA 5 dRHAKE . 1200~1 500 keal/d.
i e 413 32/33 31.236. 23 31.55+5. 86 A 1 A 500 keal #ik, Ay 6 d WK BEIREIRE 128 001
29.07~33. 39 29.55~33.55 IR ©OROM
Wing 41 17/19 38.105. 70 37.34+4.70 %5 0~4 JH .1 000~1 500 keal/ds 45 5~12 J&.  {RRAIAA. 20 OOOO®O®
35.17~41.03 35.08~39. 60 400~500 keal/d; &5 13~20 J&:1 000 keal/d, 1 .000~1 500 keal/d OO
Wing 25197 45/48 37.42+6.13 38.31+6.52 B 0~12 M 24~36 J&:400~500 keal/  fRHARIRE . 418 DOOOOG®
35.63~39.21 36.47~40. 16 d; %5 13~23 A4 37 ~48 4.1 000~ 1000~1 200 keal/d [elelolu)
7 1 200 keal/d.
Williams 418 36/18 36.35+5.13 35.0+5.20 A 1,85 1 1 5001 800 keal/dy 85 2 WK 208 DOOOD
34.67~38.03 32.41~37.58 ®W
J S 5 d A 400~ 600 keal/d; 55
3~17 AEAA 1 d # A E 400 ~ 600
keal/d;18~20 i 1 500~1 800 kcal/d, T
T 2.5 2.7.12.17 JA#E % 5 d 400~600
keal/d, AT 1 500~1 800 keal/d.
Kahkova 217 27/27 32.60+4. 90 32.60+4. 90 PRt A, 2 4 /d, R 6:.00~12.00 fI  —K 3EEE+3 24 OOR®G
30. 66~34. 54 30. 66~34. 54 FAR 12:00~16.00, # it REE 1. 5~500  4&/NaSL . Ak R OO
keal/d. % REE 1.5~
500 keal/d
Carter Z[18] 31/32 35.0+4.80 36.05. 20 B2 d AR 1 670~2500 kJ/d, HiAy 2k B R AE . 12/ OO0
33.31~36.70 34.20~37. 80 I [ H BLIR R 5 000~6 500 kJ/d
Li 4l19] 23/23 30.70+2. 90 34.046.70 1~2 RAEME KT 1 200 keal/d; 55 3 b gk 1 00006
29.44~31.96 31.09~36.91 KM B EE 11 R M b AT B AR IR ©0®®

300 keal/d; Z J5 23t 3 d R HEIK & (1 200
keal/d) % i 1k 9% 3 b b IR

I OBHE I LD 8 FH s @ BT ; O BMI; @Il © S [ A (TC) s © =Bt H M (TGO s @ v %% £ JH 18 B i 2 1 (HDL-C) ; @ 1% % 2 JH %1 i g 2

1 (LDL-C) s O A K 34 ; O = i M4 ; 7 8 #4402 {8 #8 . REE(Resting Energy Expenditure) 5 # : 8085 LA 5 = Frif 22 | 2 HE TR .

Experimental Control Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV.Random.95% CI IV, Random, 85% CI
[ARE 31

Kahkowa 2014 025 01127 023 01 27 305% -0481054,-042)

Lizoy 02 11 16 02 08 16 7.0%  0.00[067 067 [ I
Williams 1898 -084 182 3 -023 104 19 as%  -0E1peo0NT T

TR 3010 21203 32 08035 33 261% -040[F056,-024] -

Subtotal (95% CI) 106 91 69.0% 047[052,-042 ¢

Heterogeneity: Tau?= 0.00, Chi*= 2.91, df=3 (P= 0.41), F=0%

Testfor overall efect Z=17 48 (P <0.00001)

11258t

Carter 2016 05 08 3 06 1 32 122% 040[035 058 [ e
Carter 2018 03 084 70 -05 164 BT 1258% 020024064 N
ing 1891 -31 181 17 18173 16 24% 130254, -0.06] —_—

ing 1594 -5 23 38 13 2 41 38% 020015078 e
Subtotal (95% CI) 156 156 31.0% -0.05[-0.48,0.38] i
Heterogeneity: Tau?= 0.08, Chi*=5.29 df=3 (P=0.15), F=43%

Testfor overall effect 2= 023 (P=0.82)

Total (95% CI) 262 247 100.0% -0.20[-0.49,-0.09] -
Heterogeneity Tau®= 0.03; Chi*= 1969, df=7 (P = 0.008); I*= 4% t +

Testfor overall eflect 2= 2.80 (P = 0.005)

a4 s 0 1
vours (g i " STer
Test for subntoup differences: Chi*=3.53. df=1(P=0.08). F=71.7% Fetours [FRILRR] Facurs RREE]

B 1 FHEM4 HbAle LR

2.2.7 EEESKMAME 6 R SCHIRE T7EF R
Rt BN R, Horh 1 B BN R
KA 51 ORI MR8 A R A LR R A %
HGE AT 22 55 1 WP B AL TS L kT
M ks RS SN E AR R A LR e = R 1

1 kcal=4.184 kJ.

TR 5T R L R AR TF 309 0a) H BEAE A B R SN B
ARV ER ¥ e e TR e L N S Bl i 1 | T
M ARWFIENAR SCHR % 3 A A B 5T X 4 2 B
W 5E O 5T AR O 1 > 80% ., Ik 4, Williams
SRS R GRS R 5 A H MR ME R 86,11 %
Wing %7 Carter 25 #F 58 20 Bl 8w . BF 58 4 42 12
A A BHR Ry 84.40%.72.86% . LRI L, IF %
EIE

2.2.8 MUEMATT S EFRME SR 1 WA
(n=13D" W58 )5  EH AT Meta 047 . 45 5 B 4%
AFF 5 () R 2 2 o & A B AR AE, A AR Meta 40 7
R RRE S, 8 F SCHRIEM T IF X T2DM &
% HbAlc (952 W, UL HbAlc b 45 J5 45 41 2 #1 3
L 45 3 o« e s T TR A A, IS FR AL BE L T ARLAE] 4
W F s HAS W AR 5) 0 i TR G0N Ml . SR
H Egger 8 ik I &k i fay , 45 R 7w .0 = —1. 49,
95%CI(—9.73,2.36),P=0.186, Ui ] AIETE Kk %



PR 2R 2022 4F 10 A4 37 4 20

Z
P r
Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV.Random, 95% CI IV, Random, 95% CI
2214 EERE
Kahkova 2014 078 026 27 047 025 27 314% -031[045-017)
Williams 1998 2225 19 35 <08 08 17 236% -1.45[221,-069) -
TR 2019 2222124 32 102 129 33 258% -1.20[182,-058) -
Subtotal (95% CI) 9% 77 809% 0.93[173,042) L 2
Heterogeneity. Tau* = 0.42; Chi* = 15,43, df= 2 (P = 0.0004); F= 87%
Test for overall effect Z= 2.26 (P=0.02)
22.2{E IR R
Wing 1991 65 39 17 35 348 16 6F% 3000652048 29—
ing 1994 310408 38 24 323 41 124% 0700233099 — T
Subtotal (95% CI) 5 §7 191%  -1.64[-3.86,0.58] i
Heterogeneity. Tau?= 1.47, Chi*= 2.26, df=1 (P=0.13); F=56%
Testfor overall effect =145 (P=0.19)
Total (95% CI) 149 134 100.0% 1.04 [1.77,-0.30]
<>
Heterogeneity. Tau® = 0.44; Chi* = 19.70, df= 4 (P = 0.0006), F= 80% :' 7'2 H H
Testfor overall effect Z= 277 (P= 0.006) . g,
Testfor subatoun diferences: ChP=0.35.df= 1 (= 055 F= 0% FaaursIREHERRY Faows (ko]
2y F oo
B2 TR M2 E R L
LN AR
3 itig

3.1 IF AT T2DM & bl 4 35 i Bk
SR RE S DR BB R A PR A B H bR AR WE ST
R IF Al RE AR T2DM i % 25 i B 5 HbAlc, 5
LR 5 G598 — 2. fH 5 Borgundvaag %5
RGN 458 I A — B0, ] BE B R R X I A
ERR NGRS N N N A
ANBE . BRI AL5r B . IF 5 AR AR i ik & 40 L AE ik
3% HbAlc 5 25 I i 0 O 1 4K 1H 2 A fL 3. 4 b it
N IF BEAR T A FE-6 R R A6 I F-o 55 R P T
K DA 36 5 ol [ AR T B 0 R R B L R 1 T 4 2kt
W B R R HE T 4R T HLOAOALRE A AR E T A
AT RE AR S L ML AR S 1) B R A Ak L 2 i A
WK S 55 5 28K B AR I B A B
UL A, B Ak 2 £ ] ol AL A S 7 T A I Ak, B R BR
AR A A, 2 LR S 7 2R R /D I el A
BT 00 IF 51 B9 R B Rt AT ok 3
T2DM B4 I B K . fH A, Vitale %5 R 48 1F
Hrdg b, fE T W45 R B 12 ~ 18 A~ 1 i Bl Vi P
HbAlc JF ARG E 2 # ., i B, IF 28 & W T gE 2 H 8t
A O 3015 B 5 K R IR U s AT S B3R A B
L% 3 & 4E 5 HbATc 3% 31X fig 5 e K 39 1fi % 9% 3h
FEBL L BT L AR A R B 9 L R
T LA P 2 4

3.2 IF AT T2DM M WU AR BT & L FE L BMI,
45/ L2/ HDL-C K7 K7 T2DM 1y it
i A AR L O D 2 BB PR B YR 48
(2020 4F RO ) HE HY L U R A R R IE B A T2DM
B4 B AR . AWK Meta 43081 .7~ , IF 7 35 B T2DM
A U A B R L A BMIL, W] S BRI AR £ gk
TR R K T i A R Y
(22 REE A E T GR A8 A A T JR A A RES
FAN L IF 38 0T LR 0F 8 1 VAR 88 B hn 25 H B L R
o DL R A e IR g 3k Gk, DT A E i 5 T
FE LS A D (R M G 5T R L TF X BOR
W T U AR a0 R N L T LA

« 49

HE— 2 R G ) 0 AR L DLSE SR TF
ESN V5P Tl A i = S T N O A
/L IF AIffi T2DM i 35 I8 B &2 98 /)y, 5 Albosta
UUBE T — 80, A RE SR 48 0k — B a] i AR A, T A
J B T FE Bt 8 O 3 1) SR R 6 B 7 DA TR /N T
L S A R R 5 4 IR T KT B B R AP
S 11 Q= R i ol S R N N B 1
(R TR RE L 1 R A TR RRL YL ol B S R R T OB R
KR ST fE R RN L A BESE WKL TF Al i
T2DM & 4& #) HDL-C /KF fBX} TC.TG LA & LDL-
CH I M, 5 Bener " Mo 45 B 7 G, " kS
A 5T 9N SCHR B D VIF 7 RS 48— L K T A ]
ARA R, KKETHE L & I EF R RIEE IF X
T2DM Y % g 54 BE .

3.3 IF £ T2DM & %4 v it AW kM,
IF 41 55 %5 HE AL AR EC L At o8 | &7 i DA & o A )R
kAR 22 R IG5 X, At AN 35 5 bR i A
kS S T WA /A8 k%, #W IF 2%
S, HA. 3 A A LS A A BB E KN >
80% .12 AN AR N HE=>T70% , F20] 1IF L& u[#5%,
BEMAE S, B2 05 T M IF K505 0
WE.UmsakEIF KR, B IFEHT
ToIfF R AE R B T2DM B & IFdEE H T A
T2DM &, 76 Ll A5 1 J7 28 1 » 75 X 83 47 PRAL
ik, LR R 2 fE AR B W % Bk BB %5 A B
5 D) W W I Ko B R BE 2 . Aok G 1K I B AE R
RFEFNELE  HBERAIEEEE,

3.4 RRMLARE AMREAHEDL TSR UKEE
rh e SCECHE B AT RE AE A 1ot T SC R ) A, H g A SRR
B 7 vk R 4 B G, AT e 2 5 0 B o A 45

IF 7 S it 2 i v i 4308 45 22 1 (8] | T80 R A7 A —
EEF L ARAERKS M, MEEZ0 &R
WFFE K AUE S AR Meta 23 #1458, F B, T IF A& 2L
LR 2R B2 IR S B A4S mE DL K oE B B E B
B RIS B DR AN 37 R A TR R Ok 1 B
. AERIGRELR P BERERESS5NE
=B E BN, S R T SE AT AT B S Ak TF 7

ES

SE Tk

(1] AR B 2 oMl PR 2% 43 <. P I 2 BB SR % Bl i 48
(2020 45 JO L1, v 4R 0k R g 2% i 2021, 13 (4) 2 315~
4009.

[2] Ley S H, Hamdy O, Mohan V, et al. Prevention and
management of type 2 diabetes: dietary components and
nutritional strategies[ ]J]. Lancet, 2014,383(9933):1999-
2007.

[3] Lean M EJ, Leslie W S, Barnes A C,et al. Durability of

a primary care-led weight-management intervention for

remission of type 2 diabetes: 2-year results of the Di-

RECT open-label, cluster-randomised trial [J]. Lancet



[4]

(5]

L6]

7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

50

Diabetes Endocrinol,2019,7(5) :344-355.

AR DG, e R I PR IIE, AL 2 UM RO R E IR B A Y
o2z R R A L)), 3 B2 2% 2K, 2020, 35(6) £ 27-
30.

Redman L. M, Smith S R, Burton J H,et al. Metabolic
slowing and reduced oxidative damage with sustained ca-
loric restriction support the rate of living and oxidative
damage theories of aging[J]. Cell Metab, 2018, 27 (4):
805-815. ed.

R A, BRR B 2R L A 2 OB DR R T B AR
JPERIBTSEBE LT ] o Bl 2 7, 2021, 36 (17) - 21-24.
Carter S, Clifton P M, Keogh ] B. Effect of intermittent
compared with continuous energy restricted diet on glyce-
mic control in patients with type 2 diabetes: a rando-
mized noninferiority trial[J]. JAMA Netw Open, 2018, 1
(3):€180756.

Munoz-Hernandez 1., Marquez-Lopez Z, Mehta R,et al.
Intermittent fasting as part of the management for
T2DM: from animal models to human clinical studies
[J]. Curr Diab Rep,2020,20(4):13.

Horne B D, Grajower M M, Anderson ] L. Limited evi-
dence for the health effects and safety of intermittent
fasting among patients with type 2 diabetes[ J]. JAMA,
2020,324(4) :341-342.

Ash S, Reeves M M, Yeo S,et al. Effect of intensive die-
tetic interventions on weight and glycaemic control in o-
verweight men with Type [ diabetes:a randomised trial
[J]. Int J Obes Relat Metab Disord, 2003, 27 (7):797-
802.

Freire R. Scientific evidence of diets for weight loss: dif-
ferent macronutrient composition, intermittent fasting,
and popular diets[J]. Nutrition,2020,69:110549,
Higgins J P. Green S. Cochrane Handbook for Systema-
tic Reviews of Interventions Version 5. 1. 0 M ]. London:
Wiley Blackwell,2011:102-108.

BRI A, B W B ) o4 3 HE R IE R Y 2 OB PR v B e A
SRR EMEE D] KE - KEDEZR,2019.

Wing R R, Marcus M D, Salata R, et al. Effects of a very-
low-calorie diet on long-term glycemic control in obese
type 2 diabetic subjects[J]. Arch Intern Med, 1991, 151
(7):1334-1340.

Wing R R, Blair E, Marcus M, et al. Year-long weight
loss treatment for obese patients with type [l diabetes:
does including an intermittent very-low-calorie diet im-
prove outcome? [JJ]. Am J Med,1994,97(4) :354-362.
Williams K V, Mullen M L, Kelley D E,et al. The effect
of short periods of caloric restriction on weight loss and
glycemic control in type 2 diabetes[]J]. Diabetes Care,
1998,21(1) :2-8.

Kahleova H, Belinova L, Malinska H,et al. Eating two
larger meals a day (breakfast and lunch) is more effective
than six smaller meals in a reduced-energy regimen for
patients with type 2 diabetes: a randomised crossover

study[J]. Diabetologia,2014,57(8) :1552-1560.

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Oct. 2022 Vol.37 No. 20

Journal of Nursing Science

Carter S, Clifton P M, Keogh ] B. The effects of intermit-
tent compared to continuous energy restriction on glycaemic
control in type 2 diabetes:a pragmatic pilot trial[ J]. Diabetes
Res Clin Pract,2016,122:106-112.

Li C, Sadraie B, Steckhan N,et al. Effects of a one-week
fasting therapy in patients with type-2 diabetes mellitus
and metabolic syndrome — a randomized controlled ex-
plorative study[ J]. Exp Clin Endocrinol Diabetes, 2017,
125(9) :618-624.

Kloecker D E. Zaccardi F. Baldry E, et al. Efficacy of
low-and very-low-energy diets in people with type 2 dia-
betes mellitus: a systematic review and meta-analysis of
interventional studies[ ]J]. Diabetes Obes Metab, 2019,21
(7):1695-1705.

Albosta M, Bakke J. Intermittent fasting:is there a role
in the treatment of diabetes? A review of the literature
and guide for primary care physicians[J]. Clin Diabetes
Endocrinol,2021,7(1) . 3.

Borgundvaag E, Mak J, Kramer C K. Metabolic impact
of intermittent fasting in patients with type 2 diabetes
mellitus:a systematic review and meta-analysis of inter-
ventional studies[]J].J Clin Endocrinol Metab, 2021, 106
(3):902-911.

Gabel K, Kroeger C M, Trepanowski J F,et al. Differen-
tial effects of alternate-day fasting versus daily calorie re-
resistance [ J ]. Obesity ( Silver
Spring) ,2019,27(9) :1443-1450.

Mattson M P, Longo V D, Harvie M. Impact of intermit-

striction on insulin

tent fasting on health and disease processes[J]. Ageing
Res Rev,2017,39:46-58.

Antoni R, Johnston K L, Collins A L,et al. Effects of in-
termittent fasting on glucose and lipid metabolism []].
Proc Nutr Soc,2017,76(3) :361-368.

Melkani G C, Panda S. Time-restricted feeding for pre-
vention and treatment of cardiometabolic disorders[]J]. ]
Physiol,2017,595(12) :3691-3700.

EMT, R, E A, ) wkvE AR B 5O i 5 Y BIE 5T
JELYT. L i % 2% 35 2021, 26 (3) : 310-312.

EFEM, R TR LS. N 2 BURE PR AR A T ARhE
SRR BT E LT, BRI BT B 5%, 2021, 48(17) : 3105-
3109.

Vitale R, Kim Y. The Effects of Intermittent fasting on
glycemic control and body composition in adults with o-
besity and type 2 diabetes:a systematic review[]]. Metab
Syndr Relat Disord,2020,18(10) :450-461.
FREECRME, TR 2 TSR B Rk gh 5 i
IR RNE G A WA ST R LT 1. 0 i 5 < k& , 20185 39
(6):1064-1068.

Zeb F, Wu X, Chen L, et al. Effect of time-restricted
feeding on metabolic risk and circadian rhythm associated
with gut microbiome in healthy males[J]. Br J Nutr,
2020,123(11):1216-1226.

fpYTAE , PNBE T, BR R BRI R B T AR E B A B AR Se AR
B Bk B R [T ], v AR B B 4 4R A 2022, 56



