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Abstract Background and Aims: Bariatric and metabolic surgery is the most effective treatment modality for

moderate to severe obesity and pathological obesity, but there are strict surgical indications for bariatric
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surgery, and a feasible and effective approach for weight loss is also needed for some patients who do not
meet the surgical criteria. The risk of bariatric surgery is significantly increased for super-obese patients.
Such patients also need an acceptable and efficacious approach to lose weight before surgery to reduce
the risk of surgery. Time-restricted eating (TRE) is a new strategy for weight loss and treatment of
metabolic diseases based on circadian rhythm, which is expected to be a powerful supplement to
bariatric surgery. However, there is no comprehensive assessment of the impact of TRE on weight, body
composition, and metabolism. Therefore, this study was conducted to evaluate the effects of TRE on
weight, body composition, and body metabolic parameters through systematic review and Meta-analysis
to provide evidence-based medical information for clinical decision-making.

Methods: The randomized controlled studies regarding the effects of TRE on body weight, body
composition, and body metabolism were searched in the PubMed, Web of Science, EMBASE, CNKI,
and Wanfang databases. The retrieval time was from the inception of the database to April 1, 2022. After
the literature screening, data extraction, and assessment of the bias risk of the included studies by two
independent researchers, Meta-analysis was performed using Stata 17.0 software.

Results: A total of 14 studies with 587 subjects were included. The results of the Meta-analysis
showed that in the individuals after TRE intervention versus those with a calorically unrestricted
normal diet, the weight (WMD=-2.40, 95% CI=-3.52--1.29, P<0.001) and fat mass (WMD=-1.48,
95% CI=-2.26--0.69, P<0.001) were significantly reduced, and the concentration of triglyceride
(WMD= - 8.42 mg/dL, 95% CI=-13.69 —-3.15, P=0.002) was decreased; however, there were no
significant differences in fat-free mass, fasting glucose, systolic and diastolic blood pressure, total
cholesterol, high-density lipoprotein, and low-density lipoprotein (all P>0.05).

Conclusion: TRE is an effective weight-loss treatment, which yields significant weight loss with a main
effect on fat mass reduction and no significant influence on fat-free mass, and meanwhile is helpful for
improving the triglyceride levels. It may be used as a powerful supplement to bariatric surgery. However,
the above conclusion still needs to be verified by more high-quality studies due to the limitations in the
number and quality of the included studies.
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Figure 1 Literature search and screen process
T ANCEREARGFE
Table 1 General characteristics of the included studies
5T R TRE J&
1E& (AFEY) [E5% LGIFIOIE S PE () AL (%) 1fiL i (mmHg)
(4)  CEEten : e
SP: X HEZH 109.5+1.9, TRE4H 116.1+1.9;
Stote, 25112007 B TERFE AR A 56 20:04 5,410 45.0+0.7
DP: X%} H41 66.0+1.3, TRE 21 69.8+1.3
Peeke, 4572021 eS| BMI>30 kg/m® 56 14:10 B7,%53 44.0<11.0 NA
Moro, 12020 FRH) AR S P 28 16:08 17 29.9+4.1 NA
Tinsley, 452017 e e B 5 1 56 20:04 H18 TREAL22.9:4.1 NA
e : X HE4H 22.0+2.4
XA 45+2
Cienfuegos, 271192020  ZE[H T AR 56 18:6/20:4 5,444  TRE 4 h4149+2 NA
TRE 6 h#4146+3
Correia, 25112021 A fa R 28 16:8 B12 22.4+2.8 NA
Cai, 21212019 i NE s I s 84 16:8 52,4122 33.6+6.2 NA
TRE £122.9+3.6
Stratton, %% 2020 B fEEE 28 16:8 %26 NA
Xt HRZH 22.542.2
= 55, Mg SP: X B2 120.0+2.0, TRE 4 122.0+3.0
Kotarsky, 2542021 B Rz ﬁijﬁ 56 16:8 W3,%18 4427 i * 5 *
AR AN DP . % #82H 83.0+1.0, TRE £ 81.0+2.0
SP. A A4 123.0+13.0, TRE £ 132.0+13.0
Chow, %112020 KE  EERAEEREA 84 16:8 B3, 417 45.5+12.1
DP: X HA2H 79.0+8.0, TRE £H 85.0+4.0
Brady, 25112021 ERZE PRIBIEDG 56 16:8 717 36.4+7.4 NA
2 18~64 SP A HRA 129.7+11.3, TRE 4 126.5+12.7
Lowe, %'712020 M il 2B 84 16:8 $H170, 446 46.5+10.5 L 5
BMI 27~43 kg/ni DP: X B4 74.6+8.9, TRE £ 72.8+9.4
& 20(4E10,  26.9+2.0(7F
Gasmi, 45112018 HERA {EE&’E 84 16: ” (éE (ﬁ%) NA
Je AR T ZA10) 51.6+5.9CEAR)
SP 4 R4 104.5+6.9, TRE 4 121.625.8
Singh, %1 2019 Iz fE R AR A 28 22:2 20, %2 30.9+9.0
DP: X} R4 64.5+5.2, TRE 4 83.1+2.8

1 : SP Y4 JE (systolic pressure, SP) ; DP: &7 5 JE (diastolic pressure, DP); TC : LA [i# /5 (total cholesterol, TC) ; LDL : Ik % FE i £ 11 (low density
lipoprotein, LDL) ; HDL : 5 %5 £ l5 7& [] (high density lipoprotein, LDL) ; TG : il =i (triglyceride , TG )
Note: SP: systolic pressure; DP: diastolic pressure; TC: total cholesterol; LDL: low density lipoprotein; HDL: high density lipoprotein; TG:

triglyceride
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T WMNCEERFE (4)
Table 1 General characteristics of the included studies (continued)
M (AR BriRd 5 (kg) 23 WL 1 (mmol/L) 1fiL i (mg/dL)
B X IRZH 67.323.2, TRE 41 65.9+3.2
Stote, 2112007 eI St . X ARZH 14.241.0, TRE2H 16.2+1.2 NA TC: % HE2H 182.0+8.5, TRE 41 216.5+5.3
AR R 4 IR 2H 49.4+0.4, TRE 2H 50.9+0.4
Xt HEZH 5.6+1.1
Peeke, 72021 PR X FRZH 121.3+19.1, TRE £H 124.4+20.5 NA
TRE#415.7+1.3
AT 4 IR ZH 72.3+6.2, TRE 41 67.025.0
. . X HEZH 5.1+0.3 TC: X} HEZH 176.2+17.6, TRE £ 171.0+18.5
Moro, %2020 JE Wk XA 11.542.2, TRE 41 10.8+1.4
i TRE £H 5.3+0.3 TG : Xf #A2H 70.5+54.5, TRE £H 69.7+26.1
AR 4 X R 60.745.7, TRE 41 56.3+4.9
AT X IR 2H 79.0+13.5, TRE 4 87.4+19.2
Tinsley, %2017 B A . X IR ZH 13.7+4.5, TRE 20 17.8+7.8 NA NA
ARG AL . X RZH 56.4+9.3, TRE 21 60.4+11.2
Bt TRE 4 h4H 101.0+4.8, TRE 6 h 41 99.3+0.6, %} lE4192.7+4.5
Cienfuegos, 25192020 BN TRE 4 h £ 48.4+2.8, TRE 6 h#[ 47.5+3.4, % 21 42.5+3.3 NA NA
NG A TRE 4 h4152.4+2.3, TRE 6 h 21 50.2+2.6, % 4 47.6+2.8
T . TRE 2 73.629.5, X 8 2H 73.5+9.5
Correia, 251112021 NEME L TREZH 11.4+4.2, % 182 11.6+3.9 NA NA
ARG AL TRE 41 61.026.1, %t #R 41 60.8+6.5
A5 TRE 41 74.9+8.0, 4§ 1 2H 72.9+8.0 R 5.120.9 TC: %} 42H 188.7+53.3, TRE £ 175.1259.1
APHES A0,
Cai, %112019 0 T k< X FIH2H 29.1+3.6, TRE 20 30.3+3.2 TRE5.1:08 LDL: %2 98.4+30.5, TRE 41 105.3+33.9
Z Ax0.
ARAS G T . X R 2H 43.6+3.9, TRE £H 44.5+4.1 TG : XF HE£H 234.8+149.7, TRE £H 256.9+155.0
AR TRE 21 82.0+10.6, X FR2H 83.3+15.0
Stratton, 45112020 I/ : TRE 41 16.8+8.6, Xf B4 16.3+8.5 NA NA
AENBI E A TRE 41 65.2+6.6, 4 B 2H 67.09.5
B 4 IR ZH 83.0 3.0, TRE £ 82.0+3.0
: HDL: % BA4H 55.0+6.0, TRE £H 55.0+3.0
Kotarsky, 2412021 I & - X84 33.0+2.0, TRE £ 33.0+2.0 NA
i TC: %F B2 200.0+12.0, TRE 21 202.0+12.0
AN 4 TR 47.022.0, TRE 41 47.02.0
A5 TRE 41 95.2422.6, 4/ FRZH 100.9+28.1 R0 HDL: TRE 41 50.0+14.0, %} I8 £H 60.0+18.0
o) AR E O%0,
Chow, %111 2020 AEiE R TRE 4 41.1+16.8, X R 2H 45.6+20.7 . TG : TRE 41 144.0+54.0, % £ 87.0+21.0
Z IS
AR A TRE 44 50.0+9.8, X FRZH 51.1+8.7 LDL: TRE #H 95.0+24.0, %} #8 24 105.0+19.0
A X IR2H 75.629.3, TRE4171.1+6.3
- X HEL 5.2+0.4
Brady, 412021 e 84 - X ARZH 10.242.5, TRE 20 10.2+3.3 A TG : Xt HA41 76.1+37.3, TRE 41 79.7+48.1
£ .0+0..
NIy T X R4 62.9+4.9, TRE 41 61.3+3.5
AT X IR 99.1+15.1, TRE 2 99.3+16.9 e TC: X B4 202.5+34.7, TRE £H 203.7+33.18
N R E RS
Lowe, 51712020 J M B X R4 30.7+7.1, TRE £ 30.3+6.8 LDL: Xf f84 126.4+27.41, TRE 4 122.1+26.02

TRE#15.120.5
ARG A KR4 59.7+10.4, TRE £ 60.0+10.0

HDL: X} #8240 50.1+12.7, TRE 41 54.7+12.2

PR X R4 74.4+4.9(F4F ) , TRE 41 75.8+5.1 (5 4F)
X HRZH 65.6+4.6 (4T ) , TRE 4177.4+8.5 CE4F)
Gasmi, 2112018 NA NA
AR T E AL X R4 74.4+4.9(54F ) , TRE 21 66.4+4.2(F54F)
X HRZH 68.3+2.4(#4F) , TRE 41 68.5+7.5 (CE4F)
Singh, 25112019 AR 4 TR 2H 62.8+7.5, TRE 41 62.0+7.5 NA NA

1 SP: W45 & (systolic pressure, SP) ; DP: &7 5K /& (diastolic pressure, DP); TC: i JJH & % (total cholesterol, TC) ; LDL : ik %5 & 15 2 1 (low density
lipoprotein, LDL) ; HDL : (5% J& fi§ 2 11 (high density lipoprotein, LDL) ; TG : H i — i (triglyceride , TG )

Note: SP: systolic pressure; DP: diastolic pressure; TC: total cholesterol; LDL: low density lipoprotein; HDL: high density lipoprotein; TG:
triglyceride
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Figure 2 Methodological quality evaluation of the included studies
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Weight Weight
1EE (F£15) Effect (95% CI) (%) 16 (F£4) Effect (95% CI) (%)
Cienfuegos, Z5'” 2020 (tre6h) =+ -3.60 (-6.98,-0.22)  10.88 Cienfuegos, %' 2020 (ire6h) 'l -0.80 (-3.31, 1.71)  9.79
Moro, 2582020 —_ -1.49 (-7.61,4.63)  3.32 Tinsley, 252017 -1.40(-7.73,4.93) 1.54
Tinsley, %% 2017 — 4 4.00(-19.66,11.66)  0.51 Cienfuegos, 25 2020 (tre4h) 4+ -2.20(-4.71,031)  9.75
Cienfuegos, Z7'% 2020 (tre4h) =+ —4.10 (-7.54,-0.66)  10.50 Correia, 2512021 —— 0.00 (-4.93,4.93)  2.53
Correia, %511 2021 —— -0.30(-12.02,11.42) 091 Cai, 25" 2019 + —1.57 (-2.70, -0.44)  48.60
Cai, ZE'12019 + —2.14 (-4.62,0.34)  20.19 Stratton, 25" 2020 — -0.10 (-7.20,7.00)  1.22
Stratton, 251 2020 —+—  020(-10.74,11.14)  1.04 Kotarsky, &1 2021 - —-2.00 (-3.88,-0.12) 17.48
Kotarsky, 212021 -o{ -3.00 (-5.81,-0.19)  15.71 Chow, 12020 — -0.80(-19.13,17.53)  0.18
Chow, 2512020 ———+——-2.10(-26.77,22.57)  0.20 Brady, 25" 2021 4+ —0.61 (-3.88,2.66)  5.74
Peeke, 2572021 — -1.90 (-12.54,8.74)  1.10 Lowe, 251712020 -J— -0.40 (-4.81,4.01)  3.16
Stote, 25 2007 + -1.40 (-3.87,1.07)  20.39 Overall, IV (1=0.0%, P=0.993)) —1.48 (-2.26, -0.69) 100.00
Brady, 2" 2021 -1.88(-8.59,4.83)  2.76 |
Lowe, 25" 2020 :t— -1.70(-10.98,7.58)  1.45 ;
Gasmi, 25" 2018 (young) — -0.40 (-5.52,4.72) 475 -20 0 20
Gasmi, 25512018 (old) —— 0.55 (-5.48,6.58)  3.42 Bl 6 TREXIAERES MK 7Rk E
Singh, 25" 2020 —+ 771 (-14.29, -1.13)  2.87

Overall, IV (’=0.0%, P=0.963) (} -2.40 (-3.52,-1.29) 100.00

=20 6 2b
E3 TREXM{EREHIMMRHE

Forest plots summarizing the effect of TRE on

Figure 3
weight

Funnel plot with pseudo 95% confidence limits

10 /7 AN

Standard error of effect size
°

151 : : i : ‘

-30 -20 -10 0 10 20
Effect size

4 TREXMEREZMAARNERBED

Figure 4 The publication bias analysis of included studies

Contours for impact of a new study

101
15+

Standard Error

20 T T T T T
-15 -10 =5 0 5 10
Effect Estimate

Nonsig. effect (5% level) W Sig. effect > NULL (5% level)
I sig. effect < NULL (5% level) +—1 Prediction interval

Null effect —— - Pooled effect
®  Study effects

BEl5 TREX&FTER MG R AEETNE R E
Figure 5 Enhanced funnel plot predicting the effect of TRE
on weight of the studies

© WA )3 of [ FF I F A EPTA

Figure 6 Forest plots summarizing the effect of TRE on fat

mass

2.3.3 TRE s 3 s v &£ & 49 % »0 13 i Hf
FRIOSIR SRR T TRE X AE B D5 5 A R, R
PEAG 9 $2 78 25 B 9 (B AAAE B R 5 Bk (P=52.2%,
P=0.014) , & F B AL &% 0 AR Y 3 4T Meta 43 7 -
Meta 43 B 25 5 78 . TRE 2 5 %F B8 40 76 F 5 15
o7 2E R s I E L (WMD=0.51,
95% CI=-0.98~1.99, P=0.504) ([&7). HUEE/>Hr
KX A G5 A 1 T AR, R R T B & 2 R AR
(Begg K%y : P=0.171; Egeger % : P=0.81) ([18),
HEAT WO S B AT, A A IRS R ER
18 .

Weight
1E8E (£4) Effect (95% CI) (%)
Cienfuegos, Z£!' 2020 (ire6h) - 1.40 (-0.48, 3.28 14.76
Moro, 2582020 —_— —4.57 (-10.76, 1.62)  4.43
Tinsley, 2512017 —+—— 1.50(-6.91,9.91 2.68
Cienfuegos, %1 2020 (tredh) | = 430 (2.48,6.12) 14.96
Correia, 5512021 —+——  0.10(-7.20,7.40)  3.40
Cai, %2019 -+ 1.33(-0.93,3.59) 13.33
Kotarsky, ZE1'* 2021 i
Chow, %§12020 —+— -240(-10.16,536)  3.07

Stote, 45 2007 —+—— 0.60(-8.89,10.09)  2.17
Brady, 2" 2021 — -2.83(-7.49, 1.83 6.65
Lowe, 5512020 —+—  -040(-6.27,547) 479
Gasmi, %" 2018 (young) —— 0.85(-3.12, 4.82 8.10

——

6.30
100.00

Gasmi, 212018 (old)

-0.15 (-5.00, 4.70
Overall, DL (P=52.2%, P:0_014)j0

)
)
)
)
)
)
-1.00 (-2.71,0.71)  15.36
)
)
)
)
)
)
0.51 (-0.98, 1.99)
NOTE: Weights are from random-
‘ -10 0 10
7 TREXIEBERTEEZIMEIRKE

Figure 7 Forest plots summarizing the effect of TRE on fat-

ffects analysis
T U

free mass
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Meta-analysis estimates, given named study is omitted

| Lower CI Limit O Estimate | Upper CI Limit
Cienfuegos, %'"1 2020 (tre6h) © I
Moro, 55512020 | 1
Tinsley, %2017 |
Cienfuegos, ' 2020 (tredh) ST SN R
Correia, 2712021 | !
Cai, 572019
Kotarsky, 25412021
Chow, 4112020 : !
Stote, 2892007 | |
Brady, 4100021 |
Lowe, 21712020 } |
Gasmi, Z"*12018 (young) I !
Gasmi, Z#"12018 (old) | |

(o]
x
S

El8 TREXIEFEAEEXMARIHBRES N
Figure 8 Sensitivity analysis of the study on the effect of

o
<
—

-1.50
0.51
2.40-

TRE on fat-free mass

2.3.4 TRE X &M B 6g%vm 6 B o712 IPE
B 7 TRE X 23 7 I A A9 52 e, = o P A 59 s
RS (P=0%, P=0.467), % FH [ & %00
HIGEAT Meta 2387 o Meta 3 AT 45 R 7. TRE4l S
PR AR OBE 7 R 2 R K gt B X
(WMD=-0.03, 95% CI=-0.17~0.12, P=0.739) ([%9),
A 2 K Fe Ay (Begg K55 . P=0.174, Egger £
5. P=0.203) ., 4R T 00 4 5w A g =) 1R 45 2R 4 A
AT A T 45 R R Ry .

Weight
EE (F45) Effect (95% CI) (%)
Moro, %5 2020 ¥ -0.06 (-0.43,0.31) 16.06
Cai, %77 2019 - 0.11 (-0.27,0.49) 14.87
Chow, 12020 + -0.06 (-0.38,0.26) 21.80
Peeke, 2512021 —— -0.20 (-4.82,4.42)  0.10
Brady, 25 2021 - 0.26 (-0.10,0.62) 16.48
Lowe, 251712020 “ -0.20 (-0.47,0.07) 30.68
Overall, IV (’=0.0%, P=0.467) -0.03 (-0.17, 0.12) 100.00

—5 0 5
B9 TRE Xz B I % %200 8 7R bk B
Figure 9 Forest plots summarizing the effect of TRE on
fasting glucose

2.3.5 TRE *f B8 %ok 4 THF RSO0 T
TRE XTI 46 FE A2 M0, S Bt 50 45 W (a1 JE I 2 5%
bt (P=0%, P=0.635) ([&110), PR H 1 2 2%
PR, Meta AT 45 0 5% . TRE 405 % R AL 7E U 4
FEH W 2R g 248 L (WMD=-1.49, 95% CI=
-3.76~0.79, P=0.201) , =K I 2] B & (9 & & D fF
(Begg K4 : P=0.174, Egger Ki4i: P=0.203). #T5K

© WA )3 of [ FF I F A EPTA

JE 2 5 0 MR I A5 IR ST C M B R (P=
0%, P=0.655) (& 11), >R & % 00 455 8 3 47
Meta 73 #7 o Meta 23 B 45 8 75 . TRE 4 5 X% 1R 2H
TEEF K IE il 2 % LGt %2 X (WMD=1.09,
95% CI=—0.49~2.68, P=1.75). A& 2] 87 & 1) %
% i % (Begg K5 B . P=0.497, Egger & 4 : P=
0.633) .

X &7 5k R K WA i AT 1000 A T < 1B A b
A WA IR IR RN

Weight
1E& (FEH) Effect (95% CI) (%)
Kotarsky, 2511412021 - -2.00 (-4.57,0.57) 78.48

Chow, 5112020 —
Lowe, 2112020
Singh, %2019 —
Overall, IV (’=0.0%, P=0.635)

)
6.00 (-6.28,18.28)  3.43
e -0.30 (-6.77,6.17) 12.38
)
)

-1.50 (-11.03,8.03)  5.70
-1.49 (-3.76, 0.79) 100.00

-20 0 20
E 10 TRE X4 ERRATHI FRAKE
Figure 10 Forest plots summarizing the effect of TRE on
systolic pressure

Weight
1E& (F£14) Effect (95% CI) (%)
Kotarsky, Z&" 2021 - 1.00 (-0.71,2.71) 85.19

Chow, 212020
Lowe, 21712020
Singh, 451712019 ‘
Overall, IV (’=0.0%, P=0.655)>

——————37.00 (-2.97,16.97)  2.51
1.20 (-4.13,6.53)  8.80
-1.10(-9.55,7.35)  3.50
1.09 (-0.49, 2.68) 100.00

R

-20 0 20
B 11 TRE XJ&F3KERZ MBI FR K E

Figure 11 Forest plots summarizing the effect of TRE on

diastolic pressure

2.3.6 TRE AT fgRfa9&wm 5 THF 502494
T TRE XF 2 AH [ B2 0 52 e, 5 B 90 18] AF 76 5 5 1
(P=88.4%, P=0) ([&12), AT ST, 7%
— SR SCHR S, A TC R T R S Bt BEAT 4 A
B A 020 5 Bk U5, R FH B AL A0 A5 AR E £
Meta 5387 o Meta 73 M1 45 S W78 . TRE 25 %) B8 21 7
S JE [ K OF 7 T Y 25 S g i L (WMD=
561, 95% CI=-10.53~21.74, P=0.496) ., A & I %
Wl & R Aw A (Begg K 40 : P=1, Egger £l : P=
0.054) , HEAT I ME R 2 508, B B G IR 45 R
SRR . 5 TSP T TRE X H I = B
A2, SEIRPERI6 R & B B 5 tE (P=0, P=
0.409) ([#113), #CRHH [ E RO AR HEAT Meta 737 o
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Meta 73 BT &5 48~ . SXTHEAIAH L, TRE 41 H il =
Fig K SF B B R % (WMD=-842, 95% Cl=—13.69~-
3.15, P=0.002), ZRAGit¥E L. KW L
F i (Begg K46 : P=1, Egger k3% . P=0.858) .
HEAT OIS T, A A R A R R R
1o 4 TGS TPEAL T TRE XK E IR & 0
S, SR T R 56 4R R 45 BF 9T ()4 AR BH S T
(P=86%, P=0) (& 14), # R HI Bl AL 500452 A
Meta 73 BT 45 5 @ 718 . TRE 20 5 %F 08 40 76 1% 2% B2
JEEAKFE LM ZER LSt E L (WMD=
877, 95% Cl=-4.90~22.43, P=0.209) ., #:47H5&E
ST, R ILGIBE Stote S5 # AR L5 & AT Uy
AL (E115) o Meta 73- BT 45 R R . BIER Stote 551!
J& . TRE @ 5 X B8 26 75 A% %5 B2 5 85 1 7K F- 5 T 22
REG I FE X (WMD=-446, 95% Cl=-3.079~
12.003, P=0.204) . 4 Tiff 551> IPE A T TRE X
IR AR, & B S R A A I B S
(P=854%, P=0) ([ 16). #HATHURE T, HEDZ
— IR SCER E, A TC AT bR S B, BOR T BE BL
SN B HY EAT Meta 73 T o Meta 23 Mr &5 R Eon: 5
XFREZHAH H, TRE 2H 78 & % B IR 85 1 T Y 25
IG5 it 2 B X (WMD=0.73, 95% Cl=—4.64~6.10,
P=0.79) . #EF7 i K 50 oK WL B 0 & R A (Begg
K5 . P=0.734; Egger ki 55 : P=0.232), #F47 fiill
PEUR - 8T, A A IR S5 R R R

Weight
Study ID WMD (95% CI) (%)
Moro, %1 2020 2.00 (-33.98,37.98) 11.35
Cai, ZE'1 2019 —— -10.83(-27.44,5.78) 20.42
Kotarsky, Z5 2021 - 7.00 (-2.50,16.50) 23.90

Stote, 2512007 +25.50(21.71,29.29) 25.69
Lowe, 25712020 —— -3.40 (-23.38, 16.58) 18.62
Overall (I-squared=88.4%, P=0.000<_> 5.61 (-10.53, 21.74) 100.00

NOTE: Weights are from random-effects analysis
-38 0 38
E12 TRE X}/ BB BEES S0 i 7R bk B
Figure 12 Forest plots summarizing the effect of TRE on

total cholesterol

© WA )3 of [ FF I F A EPTA

Weight

Study ID WMD (95% CI) (%)

Moro, 212020 ———— —16.25 (-58.09,25.59)  1.59
Cai, 2512019 ———— -7.97(-53.53,37.58) 1.34
Stote, 2592007 = -9.00(-14.51,-3.49) 91.41
Lowe, 25712020 —— -19.10 (-53.31, 15.11) 237
Chow, Z12020 ——19.00 (-10.02,48.02)  3.30
)

Overall (I-squared=0.0%, P=0.409}) -8.42 (-13.69, -3.15) 100.00

-58.1 0 58.1
E 13 TREXH il = ERHR MM 7R E
Figure 13 Forest plots summarizing the effect of TRE on

triglyceride
Weight
Study ID WMD (95% CD) (%)
Cai, 12019 ——  7.74 (-1.60, 17.08) 28.04

Chow, Z512020 ————-2.00(-24.13,20.13) 17.47
Stote, 252007 +22.90 (20.04, 25.76) 31.82
Lowe, 2712020 —— —1.50(-17.14, 14.14) 22.67
Overall (/-squared=86.0%, P=0.000)<"> 8.77 (-4.90, 22.43) 100.00

NOTE: Weights are from random-effects analysis
-25.8 025.8
El14 TREXHEZEAEEBRIFIT
Figure 14 Forest plots summarizing the effect of TRE on

low-density lipoprotein

Meta-analysis estimates, given named study is omitted

| Lower CI Limit O Estimate | Upper CI Limit

Cai, 2512019

Chow, %2020

Stote, Z5° 2007

Lowe, 251712020

-3.08
17.90 +
20.58
23254
2452

E15 TREXHEZEIEEBMTOHBRESN
Figure 15 Sensitivity analysis of the effect of TRE on low-
density lipoprotein of the studies
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Study ID R (05 ¢ %%t HECRACR IO T IE R 45 Al =45 % 8% (R Ui
—— O D C) g (AR U <45 4 EB

Kotarsky, 252021 +  -1.00(-4.05,2.05) 32.68

Chow, 2112020 ——— -16.00 (-30.92, -1.08)  9.56
Stote, 25 2007 5.20(3.91,6.49) 35.77
Lowe, 251712020 ——  3.30(-3.92,10.52) 21.99
Overall (I-squared=85.4%, P=0.000) (>  0.73 (-4.64, 6.10) 100.00

NOTE: Weights are from random-effects analysis
=309 0 309
16 TREXSZEEERKRIM
Figure 16 Forest plots summarizing the effect of TRE on

high-density lipoprotein

2.4 RS
Meta 73 H7 25 S W 7< A5 NG W7 BT &5 . 5 H [
B NG . o %5 IR AR 13X 4 046 A 7 o PR 4K
fE . 0TS IH R L R AR D BT e 4 BR O A T R
KAF W e =45 B AT WAL 00 . IREBIEIRE M .
EEERECAR THANREEALE, KT
WA Hr o PR &2 AR EEMEE bR, BT
DI T BOTC W] S Bt A B S e X AT
oM, DL 45 2R X TRE W8 205 19 52
MR 32 307 02 75 R N e AT AL A Hr, IR R A
(BMI<24 kg/m®) S HEMMELL (BMI=24 kg/m®) 4
) A DL B f A S (P=0.234 ), 8 T IR ik 4H A4 R
2

Ak g 197 5 5 1) 7 2H 43 A 435 2R 3R U] BMI>24 kg/m’
B S BV ) FE SRR, AR I AN R B v Y
BLJF I . AENR I 7R IO A T S O A R A
TER RS . SXTIELIAR L, SR TRE J5 IERE A
ARG 7w 44 BB (WMD=1.93, 95% CI=
0.09~3.78, P=0.04), IF# 2HAENE M5 H & 25 % L4t
2L (WMD=-0.91, 95% Cl=—-2.25~0.42, P=0.18),

S JH R B ZH AT R B, R E RS
IR Z AR TE W] S5 ok o 4% R T o E AT 4 4
J&i . R O L P S R B R A . 5 0 A A
b, TREfE— & BB b R IR B 5 10 ke A8 3 1 5 I
[ oK P, (B 22 5 B4 i A L (WMD=-1.79,
95% Cl=-20.57~4.98, P=0.232) ., W 2 7> #r 45 53
TN, R A R AR IR R T 245 2 N 2 5 H [
SR NIEE (F2) . ARAEHRH EN E EE R 5
JEPEARE , R LLF B (1) 99 A BT 5 3
s (2) RXFABERE AT 2w IEAL, B E v e
SR e B IRE SR A, A s A 1Y) B B
PR, BEARNEEARIN, mibhsE & WK e it
HMicsk; (3) FBr B4 AT REA RN 259 0 e 24 52

4R 534

Table 2 Subgroup analysis

WA AL 7 R B WMD 95% CI P
PR
BMI(kg/m?)
=24 7 0 0.982 [ -2.96 -4.40~-1.52 <0.001
<24 9 0 0.831 5 -1.58 -3.34~0.19 <0.001
AR (4)
>45 5 0 0.734 il -2.62 -4.31~-0.92 0.002
<45 11 0 0.912 il -2.24 -3.72~-0.76 0.003
AEAR Wy i
BMI (kg/m?)
>24 5 0 0.852 FifibIL 1.93 0.09~3.78 0.040
<24 8 52.7% 0.076 FiAIL -0.91 -2.25~0.42 0.180
AR (%)
>45 5 48.0% 0.104 FiIL 1.99 -0.26~4.24 0.083
<45 8 0 0.528 FAIL -0.35 -1.50~0.81 0.556
DL
BMI(kg/m?)
>24 2 0 0.575 FitiAIL -1.79 -20.57~4.98 0.232
<24 3 85.6% 0.001 FitiAIL 14.68 -1.74~31.09 0.080
FIR (%)
>45 2 87.1% 0.005 FitiAIL 1278 -15.33~40.90 0.373
<45 3 40.1% 0.189 FitiAIL 0.43 -12.27~13.13 0.947
© WA F [ H3E A FH 4 E BT http://www.zpwz.net
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A Meta 7P AT 25 R B, S5XF A ML, TRE
Al RN S 5 AR T A H Il SRR, X
FZ5EWMME . SR E B AR B s & K F
W) TG B S REARAE T o R T Bk B 32 3K A B R 1Y
S, AR FE N A2 A R B R AR AL EAT T A
Sy R, PR E R 5 RN R 2 R L B
WA R, XWERE AR RS 5 H L
1T TRE J5 A 3K 45, MG A0 o8 28, E e &
LA AR TRE J5 v] BV AR o B 2

S FKRF L, BRTHEEHARA E 55
PR, B 5 BMALL, CLOCK. NPAS2 Al
ROR f HAE N 5 BTE 7, PER. CRY 1 REV-ERB
VER MR R T —E R BRI, AT 424 h
O Ve I (1D oS = R G S A ) AR E € 40
ZAL, TN ZEEL 2 o AT R AR S AR B
TE R HI TRE J& 0] R &2 40 M 0 15 320 o A #A i
BRI, 8RN E R R, B o
FEPEIL, RO A R AR B RS Y A R R
B, DAoR bR BE 7 8 & A Bk o AR Meta 43 Bt
45 R W, TRE 4 A & T xF B4 s 7 & 1 s 2>
1.47 kg, AR BE 7 E AT S C W B 22 F . Chaix
G S ) 20 AR & B, R I TRE 89/ BRUIE D5
A A T B A W 2, i LA A A R G
i WL O o ol R W NG S 5 e RR R
TIESEP 3 bk % TRE T B B [ AR i 7 2 % 1
AW/ WUASEIE R D5 E &, UWERH T TRE % #1
o BRI R B L

2% 5 AR IR W W 5 0% 32 7 0 2 0 22 4% R T
B oG, AR WLA B PR ST S AR Meta 43
Br 0 4L B 5% 7, TRE fE 9% 35 I AR ik 28 3 IE A8 Wi
Hoa, A A SR e R AR AR IR D . Gl
ok 30 ) R B 5 e 5 R D 3G X — i 7R
TRE M7 & AE N B 3 3t 1 —Fh it o7 R % .
TRE A #% 9 /> 4 5 g 107 & &, S0 B D5 Do AL,
il 755 e KB T R R B B, IR B LR T
e, X 7E Z Wmg U5 25 3 W 19 o 5 b © A5 2
SRl S gL A Ty R A A B 7 40 A 2 P 1
SRUE SN A A A R A s N (UL
JEREEH B SRR, FENAAEMIFR
I fE B S . Villanueva B HF 5 A B, R H
TRE W] & &2 i S A0 ik 8 35 0 LA AR 3P40, s

© WA )3 of [ FF I F A EPTA

TH5HR D RERERS . DLW EEL . KRR E
27 4 e LA BT O A DG I R A, 3k 2R B TRE 1]
LU0 RE B N AR 5 g, DA T s A AL TR )
BEAS .

I JE 5 RO A BAR R e &R, FER
By = BE UAE L AR RS B AR I RE AR
1% G R AT . A9 & R H TRE S5 H
SRR E AR, X UL T TRE MRS 25 AL, B
Rof ARG O I A8 R AU o FE sh ) S AL b TRE ] il
JERT I T S (iSO 1 v [ B e
PEPSI2 0 Chaix ZFPF S LI, AHEE T H HLIRE W)
ANER, SR TRE B9/NEL, FFREY R b G 7 B 4%
A H O =R R AL, X BT TRE FEIR
Hh =R S A, TR AR D s . (A A A
X148 ok H TRE J5 W20 H ol = BR v LT, X
A RE S T A £ I s T G A T Y Tk = R
W b, WA R TRE K MIEH SR, &
i, H T2 g0 R AT 5T 5 A 50—
0, AN TRE AT LAREACH = & 2 .

7K Meta 73 B7 45 % 75, TRE 20 5 %F M40 16 5
% P NG B R B R A O Y 25 F G
B Y. HEIC T TRE XK % B2 A5 25 11 5% T 47 76 4
W, 1H Z R0 5% R & B TRE %HE % 5 I8 & B &
% R AR Y B 3 R g U0 2 i S S SO A5 A
K, R 5%, T AR IR R A
O] R R VF 2 05T A UL B AIC 5 IR AR
AR IR, RIS o B A 1 S A R T
BORIN BN 5% M UL b, BT DL JG i U8 21 55— Jig £ i
bR A1 .

AW 5T A & B TRE 5 & BLAK & 76 B BH [ iz K
MG 2R, 58 KRN Meta 53 Hr 45 3%
— BT R R VR R T A R T A
[P Pt 2 R, L A 2 R B AR I S e R
B BRSO, TE AR R ORE
rh AR ST R A A R L IR IR B KT R AIR
(a3 [ A N o g
SIMTRBL, REZRTLHEIT#E XL, TRE £ —&E
FERE L B AIK T 8 IR P R G B KR
XA RE S 4 AF 9 Hh AR IR B R R H TRE R
Wl TR ARG B R R AR A R T AR T, AR
P Mg B KO S 2 A IR KT BRI,
[ 7 i A R N R (2 N & 3
JE R A S S IR R B BN B B . Wilkinson SF 7R
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FLAIF 5 b 482 MR 0 W0 o5, TR AR (B A5 OG T, BB 43 AE Jie
NBEAT B RR 25 9 i BROFH s, il e 6] O s T Bk
ARSCFTA LT BN EEE . AR IR E A L
FERR B AR B H A B, BT LLOCF TRE X AR £ 8
MsZm, MR HMASE, FREZ &
M5 -

AW FE A K BLTRE X 1ML B9 500, x5 H Rl
£ BB 5 45 18 A [F]UO9 ) Wilkinson SF¥HE 5Y &
P TRE v S 8004 500 R R, (5 %A %
XTI, FEAR RN, HOULI B R A, I R
TR AT BE A I AR B B K BT 8. BLUA 1Y TRE B HL
X JECATE 5 0 00 B () 5 g A, PR TRE X ofi 1
AT 2 — L R ADESR .

AP SRR EE , R A TRE /N RARE T
IEEARE /N, MmO R TR, R Rk
Ko SRMTE NG IRBESE H, H77 48 TR KA.
AW 5T 3 7 45 5B B s TRE 2H 5 %F B 41 78 1l W% 7 1
TR ZESR (P>0.05), ZIWF5" R R & 3
TRE XF T A i b (9 42 0 /5 F L i 3 3 f 574
WA S TRE A B & B 1% 25 16 I W% o o5 — T A ¢
TRE ¥ Meta 43 H1™'rfr, A4 TRE 7] &2 3% B IK 25 16
MBE, (HZ Ao 4R K, I 9 A F 5 0 35 55 2%
AR, MmN . A2 %8, mT
S IO O e R S A R R R BB O I b
fETRE 5 I J. H& W —BBEIMTRE G, 25
HWER AT R R A, R R A KR
S N W 2 O A 1 12 A = I S 1
B R R KRR T, R RE & R OR B ST TRE X
N AR S ) () B ZE I FE A . MBS N 28
FKIWER, MEESMEBER TEZERA L, Wi
KoY E RS RERERTHN, ZE
A = F H RS S mAF A /N s . H
TENZKIGIRWFFE B A B2 Wity A 00 e RS s (1]
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