Supplementary Figure 1. Meta-analysis funnel plot of the sleep quality scores.[image: 漏斗图]
Funnel plot for ratio of means (ROM) of postoperative sleep quality scores (esketamine vs control) to assess publication bias. ROM, Ratio of Means.

Supplementary Figure 2. Egger’s test for postoperative sleep quality scores. [image: egger test]
Egger’s test for publication bias of ratio of means (ROM) estimates for postoperative sleep quality scores (esketamine vs control); the plot shows the standard error of the ROM against the ROM with regression line and 95% confidence limits.









Supplementary Figure 3. The effects of perioperative application of esketamine on postoperative pain. 
[bookmark: OLE_LINK1][image: 2pain]
Random-effects meta-analysis. SD, standard deviation; CI, confidence interval; df, degrees of freedom.


Supplementary Figure 4. The effects of perioperative application of esketamine on postoperative depression. [image: 3 depression]
 Random-effects meta-analysis. SD, standard deviation; CI, confidence interval; df, degrees of freedom.


Supplementary Figure 5. The effects of different doses of esketamine on postoperative sleep quality.
[image: dose(1)]
 Random-effects meta-analysis. SE, standard error; CI, confidence interval; df, degrees of freedom. 









Supplementary Figure 6. The effects of different infusion ways of esketamine on postoperative sleep quality.
[image: 1.6 ways]
 Random-effects meta-analysis. PCIA, patient-controlled intravenous analgesia; SE, standard error; CI, confidence interval; df, degrees of freedom.


Supplementary Figure 7. The effects of esketamine application across different surgery types on postoperative sleep quality.
[image: Forest plot]
 Random-effects meta-analysis. Non-GYN, non-gynecological surgery; SE, standard error; CI, confidence interval; df, degrees of freedom.






Supplementary Figure 8. The effects of esketamine application across different age groups on postoperative sleep quality.
[image: Age(2)(1)]
Random-effects meta-analysis. SE, standard error; CI, confidence interval; df, degrees of freedom.
Supplementary Figure 9. The effects of esketamine application across different sex distributions on postoperative sleep quality. [image: sex(1)]
Random-effects meta-analysis. SE, standard error; CI, confidence interval; df, degrees of freedom.









Supplementary Figure 10. The effects of esketamine application across different sleep assessment scales on postoperative sleep quality.
[image: scales(1)]
Random-effects meta-analysis. PSQI, Pittsburgh Sleep Quality Index; AIS, Athens Insomnia Scale; RCSQ, Richards-Campbell Sleep Questionnaire; SE, standard error; CI, confidence interval; df, degrees of freedom.





Supplementary Figure 11. The effects of esketamine application across different pre-existing PSD statuses on postoperative sleep quality.
[image: Pre-PSD(3)]
Random-effects meta-analysis. PSD, postoperative sleep disturbance; SE, standard error; CI, confidence interval; df, degrees of freedom.

Supplementary Figure 12. Sensitivity analysis for postoperative sleep quality scores. [image: 敏感性分析-rom]
Each row represents the pooled ratio of means (ROM) and its 95% confidence interval when the corresponding study was omitted from the analysis.

Supplementary Figure 13. GRADE evidence for postoperative sleep quality scores. 
[image: gradeROM26.7.29_01]
All effect estimates are presented as the ratio of means (ROM). ROM < 1 indicates lower postoperative sleep scores in the esketamine group, reflecting better sleep quality. ROM, Ratio of Means.
[bookmark: _GoBack]
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Esketamine Control Std. Mean Difference Std. Mean Difference

Study o Su Mean _SD Total _Me: SD_Total Weight IV, Random, 95% CI_Year dom, 95% C1
QiuD 2022 233 075 92 23521 07533 81 121%  -0.03[032,0.28 2022 ——
Chen HT 2024 167 302 78 133 227 77 117%  013[019,0.44 2024 —_
He QL 2024 498 1047 28 §313 OB 27 83%  -033[067,020] 2024 S —
ShangY(PCI 2025 285 0B38 62 488 2631 62 107% 104142067 2025 ———

Shang ¥ 2025 351 2248 62 486 2631 B2 11.0%  -0.55[081,-0.19 2025 —_—

Song ZH 2025 267 075 102 267 075 102 124%  0.00[0.27,0.27] 2025 —
Wang HJ 2025 103 1228 100 1088 1339 100 123%  -0.05[0.33,0.27] 2025 —r
Zhang J 2025 9 18 53 93 28 53 106%  -D12(0.50,0.28) 2025 —
Zhao ¥ 2025 ERRE I 4 305 55 108%  -041F079,-004] 2025 —

Total (95% CI) 634 629 100.0%  -0.25[0.48,.0.02]

Heterogeneity: Taw"= 0.08; Chi*= 33.19, df= 8 (P < 0.0001); F= 76%

Testfor oversll effect: 2= 215 (P = 0.03) 0s 1

Favours [esketamine] Favours [control]





image5.png
Esketamine Control Ratio of Means
Study o Su log[Ratio of Means] _SE Total _Total Weight IV, Random, 95% C
15.1Low (=0.2mgkg)

Xie A 2024 001 003 40 40 50%  099[093,1.05
Fu bty 2024 091 013 40 40 31%  040[031,052)
Song ZH 2025 009 0.0 102 102 45%  091(081,1.03
Subtotal (95% CI) 182 182 125%  0.74[0.53,103]
Heterageneity: Taw"= 0.08; Chi*= 45.77, df= 2 (P < 0.00001); F= 96%

Testfor oversll effect: 2= 1.79 (P = 0.07)

152 Medium (0.2-1mghkg)

QiuD 2022 013 002 92 91 51%  088[084,091)
Zhu M (high) 2022 014 003 33 33 50%  087(082,092
Zhu M (ow)2022 009 003 33 33 50%  091[085,097)
Wang PL 2023 047 018 30 30 22%  053[044,089)
SunL 2023 008 0.04 32 30 48%  094[087,1.02
Zhou R 2023 011 008 195 192 45%  0.90[080,1.01]
Jing Z) 2024 045 007 44 43 43%  063[055,072)
Chen HT 2024 037 016 78 77 25%  059[050,095
Zhou'YH 2025 031 042 49 49 33%  073[058,093)
Zhao ¥ 2025 04 041 57 55 35%  057(054,083)
Wang HJ 2025 041 002 100 100 51%  0.66[054,069)
Chen'Y 2025 013 009 7273 39%  114[095,136)
Geng XY 2025 017 015 25 25 27%  084[063,113)
Shang ¥ 2025 014 008 62 62 41%  087(074,1.02
Wu YN 2025 049 016 43 43 25%  051[045,084
Zhang J 2025 006 003 53 53 50%  0.94(089,1.00
Subtotal (95% CI) 998 980 635%  0810.75,089]
Heterageneity: Taw"= 0.02; Chi*= 214.57, df= 16 (P < 0.00001); F= 93%

Testfor oversll effect: Z= 4.66 (P < 0.00001)

15.3High (=1mghkg)

Zhang TZ 2023 004 008 3 41%  096[082,112)
He QL 2024 021 008 27 45%  081(072,091]
Wei GF 2024 027 045 34 27%  131(098,176]
LinXR 2024 02 008 62 41%  082(070,096
Shang Y(PCIA) 2025 002 008 62 41%  098(084,115]
Chen ZP 2025 018 0.08 39 45%  084(074,054
Subtotal (95% CI) 255 240%  090[0.82,1.00]
Heterogeneity: Tau®= 0.01; Chi*= 1350, o

Testfor oversll effect: 2= 1.91 (P = 0.06)

Total (95% CI) 1442 1426 100.0%  0.83[0.78,0.89]
Heterogeneity: Taw"= 0.02; Chi*= 298.44, df= 24 (P < 0.00001); F= 82%

Testfor oversll effect: 2= 6.1 (P < 0.00001)
Tect for subaroun diferences: Chiz= 3 04 df= 2 (P=027)
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image6.png
Ratio of Means Ratio of Means

Study or Su loglRatio of Means] _SE Total _Total Weight IV, Random, 95% CI n. 95% C1
1.6.1 Single dose

Shang Y 2025 014 008 62 62 41% 0870074107 -]
Song ZH 2025 009 006 102102 45% 091081103 -]
Xie A2024 001 003 40 40 50% 0991093105 T
Zhang J 2025 006 003 53 53 50%  094[089,100] -
ZhouR 2023 011 008 195 192 45% 090080, 101] |
Subtotal (95°% CI) 452 449 230%  095[0.91,098] 4
Heterageneity: Talr = 0.00; ChP= 4.57, 0= 4 (P=0.33); F=13%

Test for overal efect Z- 007)

Fuy 2024 084 013 40 40 31% 0431033056

Geng Y 2025 017 015 2% 25 27% 0841063113 —
QD 2022 013 002 92 91 51%  089[084,091] -
5unL 2023 001 003 32 30 50% 0991093105 T
Wang HJ 2025 041 002 100 100 51% 066064069 -
WYN 2025 049 016 43 43 25% 0610045084

ZnouYH 2025 031 012 49 49 33% 0731058093

Subtotal (95°% C1) 381 8 267%  0730062,0.87]

Heterageneity: Talr = 0.04; ChF= 185,04, df= 6 (P < 0.00001); F= 97%

Test foroveral eflct Z= 3,63 (P = 0.0003)

163PCIA

Wel GF 2024 027 015 3 34 27% 131098176

Znao ¥ 2025 04 011 57 55 35% 0670054083 e
Subtotal (95% CI) 95 89 62%  093[048179] ——eeEEiRRe——
Heterogeneity Tau?= 0.21; Ch 1 (P=00003); F=a1%

Test for overal efect Z-

1.6.4 Combined (intra- and postoperative)

Chen HT 2024 037 016 7 77 25% 069050095

Chen Y 2025 013 008 7273 39% 1141095136

Ghen ZP 2025 018 0.8 39 39 45% 0841074084

He QL2024 021 008 8 27 4s% 081072081

Jing 2 2024 046 007 44 43 43% 0631055077

Lin xR 2024 02 008 62 62 41%  082[070,096]

Shang Y(PCIA) 2025 002 008 62 62 41% 0980084115

Wang PL 2023 047 018 3030 22% 0631044089

Zhang T2 2023 004 008 33 31 41%  096[082117]

Zhu M (high) 2022 014 003 33 33 50% 0870082087

Zhu M (low2072 009 003 33 33 50% 0910086097

Subtotal (95°% Cl) 51 510 a42%  085[0.79,092]

Heterageneity: Talr = 0.01; ChF= 44.26, if= 10 (P < 0.00001); F= 77%

Test for averal eflect Z= 4.01 (P < 0.0001)

Total (95% CI) W42 1426 1000%  0.84[0.78,090]

Heterageneity: Taw"= 0.03; Chi*= 313.20, df= 24 (P < 0.00001);
Testfor oversll effect: 2= 5.01 (P < 0.00001)
Tect for subaroun diferences: Chiz= 12 62,

=92% 05 07 15 2

Favours [esketamine] Favours [control]





