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Effects of Early Oral Feeding versus Delayed Oral Feeding on Bowel Function, Gastrointestinal
Complications and Surgical Recovery after Cesarean Section under Regional Anesthesia:
Systematic Review and Meta-Analysis

Kim, Hyolin - Jeon, YeongKyung - Yoon, SoYoung - Lee, GeumMoon

Department of Nursing, Samsung Medical Center, Seoul, Korea

Purpose: This study aimed to assess combined effects of early oral feeding after Cesarean section (C/S) under regional anesthesia on
bowel function, gastrointestinal complications and surgical recovery. Methods: A systematic literature search was conducted using KISS,
RISS, PubMed, CINAHL, EMBASE, CENTRAL and Google Scholar to identify randomized clinical trials comparing early oral feeding (EOF)
with delayed oral feeding (DOF) after C/S. Outcome variables were bowel function and gastrointestinal complications and surgical recov-
ery. Effect size was calculated using weighted mean differences (WMDs) and relative risks (RRs), with 95% confidence intervals (Cls). Re-
sults: Seven studies involving 1,911 patients from 568 studies, 7 studies were included in meta-analysis. EOF was significantly associated
with shorter time to recover bowel movement compared with DOF (WMD, — 2.50; Cl, — 350~- 1.50). EOF was not associated with nausea
(RR, 1.15; CI, 0.87~1.53) and vomiting (RR, 0.96; Cl, 0.65~1.42), but lower incidence of abdominal distension (RR, 0.70; Cl, 0.50~0.98). EOF
was significantly associated with shorter time to discontinuation of intravenous fluids (WMD, — 8.88; 95% Cl, — 16.65~— 1.11) and remov-
al of urinary catheter (WMD, - 15.23; Cl, - 25.62~- 4.85). Conclusion: This meta-analysis provides evidence that EOF after C/S under re-
gional anesthesia not only accelerates return of bowel function and surgical recovery but also reduces gastrointestinal complications.
These results suggest that EOF should be offered to women who have undergone C/S to improve the recovery experience and reduce
overall medical costs.
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Records excluded by title &
abstracts (n = 427)

Full-text articles excluded
with reasons (n = 5):

+ Early oral feeding protocol
does not meet the inclusion
criteria of this study (n = 2)

+ Comparison group does
not meet the inclusion
criteria of this study (n = 2)

+ Comparing 3 groups
which included chewing
gum group (n = 1)

c 567 of records identified 1 of additional records
-% through database searching identified through other sources
Q2
S
3 '

— Records after duplicates removed

(n = 439)

D
£
§ v
5 Records screened
(%] (n=12)

— l

Full-text articles assessed
> for eligibility
= (n=12)
=)
w
g5t v
kel
3 Studies included in quantitative
£ synthesis (meta analysis)
(n=7)

Figure 1. Selection process for studies included in the meta-analysis.
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Table 1. Descriptive Summary of Included Studies

Author S_ample Participants age Intervention
(yr, size (n) (M £5D [yr]) Conclusion
country) Exp./Cont. Exp. Cont. EOF protocol DOF protocol

Aydin 49/47 28.8+0.83 28.0+0.67 Women began taking fluids  Women began taking fluids ~ Encouragement of oral
etal. orally any time after being  orally right after bowel feeding 2 h after the
(2014, taken to their rooms. sounds were heard on operation should be
Turkey) And then gradually progress examination and then recommended in order
[20] to solid foods. gradually progress to solid to achieve postoperative

foods. recovery and early hospital
discharge.

Barat et 101/99 279+518 27.0+5.22 Women were encouraged Women received oral fluid at The results of this study
al. (2015, to take oral fluid. If it was 8 h following surgery. suggest early post-cesarean
Iran) [21] tolerated, they continue feeding. It is well tolerated

semi-solid and solid foods and helps return normal
start in 2 h after surgery. feeding habits.

Jalilian and ~ 70/70 27.8+4.10 29.1+580 Women were received 250  Women received a liquid Early oral feeding reduces
Ghadami mL of fruit juice 2 h after diet commencing 8 h after  the time required for return
(2014, surgery. surgery. Those able to of normal bowel function,
Iran) [11] Those able to tolerate tolerate the liquid diet were  without significant

the liquid diet were then then gradually introduced detrimental effects on the
gradually introduced to a to normal diet. incidence of gastrointestinal
normal diet. complications.

Masood 587/587 26.1+4.51 25.7 +4.33 Women were given 200~250 Women received clear fluids Early oral dietary initiation
et al. mL of liquid 2 h after 12 h after surgery and after cesarean delivery
(2014, surgery. If the liquid diet received a solid diet 18 h resulted in early ambulation,
Pakistan) was well tolerated, a solid after surgery. greater maternal
[9] diet was started 4 h after satisfaction, and reduced

surgery. length of hospital stay with
no detrimental outcomes.

Mawson 69/67 32.1+£11.30 32.3+500 Women started sipping Women began sipping water The EOF group experienced
etal. water at 6~8 h after surgery at more than 12 h post- an earlier return of bowel
(2019, then progress to a soft diet  operation, then progress movement and greater
Thailand) and regular diet in the next  to a soft diet and reqular maternal satisfaction than
[14] meals as, tolerated. diet in the next meals, as the DOF group, with no

tolerated. difference in gastrointestinal
complications.

Nanta- 38/40 30.4+205 286+*193 Women started sipping water Women were fasting for Early oral feeding
supha et at 3~8 h postoperatively, 18~24 h after surgery, then  does not significantly
al. (2016, followed by a soft and then  sipping water, consuming increase postoperative
Thailand) a reqular diet. a liquid diet, soft diet, and complications; however,
[18] regular diet consecutively. is associated with earlier

regular diet intake.

Saad et 85/82 28.1+159 286+ 1.38 Women started onaregular Women started on a clear In women undergoing
al. (2016, diet as soon as possible liquid diet 12 h after skin cesarean delivery, early oral
USA) [19] within 6 h from skin closure. closure and advanced as intake is well tolerated and

tolerated per standard
protocol.

results in earlier return of
bowel function.

Exp. = Experimental group; Cont. = Control group; EOF = Early oral feeding; DOF = Delayed oral feeding; M = Mean; SD = Standard deviation.
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ure 3A).
D F 535
wetE Ao g @-TL %‘ T E&5E 57% A7 59

[9,11,19-21]01it 1 &
A] grol AFAtoA E-mailZ A
sto] BMojlA] A5ttt & &5
E 49[9,11,19,20] 47¢] A2 HE]

oS Hol (p< 001; I’ = 93%) HHEHTZ
Asiodct. B4 A3t a337]%= WMD -250 (95% CL: - 350,
-150)019, A2 FelstlcHZ = 491, p<.001) (Figure

3A-1).

d
gl
o
_°.
o{r
ol
2

& mlslet 1iu AL WA Lok o2 WU, () BRII2uE
7T AT BT AR e PR 27HE Aldste], 23 EX7tA wiE AR S48 7[9,11,14,18-21]19] 7t =
Z7ojAe] u]gal% wgo g PET, Ay Buz gk 2 o]ddE BA(p<.00L P =99%) WHAARHS 0|85t
HIEE F=5 799 At BE W50 2 HriEQic S99 H A5 §3k3 7] WMD -247 (95% CI: —507, 0.13)°]
9 Qe 7o AT F 5¥o] We(l11,14,18,19,21], 2Ho]  glom BARoR Holsix] LUTHZ = 186, p = 060) (Fig—
©7lx] 027} glLo 2 HrhElIrH9,20] ure 3A-2).
El2AM CHAF &310| &3 7| 4l AT glE =
4. HERZA CHY 2912 21137 U T ¢ @) 2% 5 3 v
RoulH of AP $&& e AR £7) ATAH S F R 6 ARE ST A7 5A0L419-2102 ¥
5t E3ta7)1e 7KK it W49l & 7S oA IS L L o] A BY(p< 001; P = 97%) AHEANRFHS 085
g 2g S 5RO 3 o] ZR6IgITH o] BA51Qct el Ay §337]= WMD -1.90 (95%
CI: —=4.00, 0.20)°I0oH BAA /8L GRAHZ = 1.77,
p = 080) (Figure 3A-3).
Study ID D1 D2 D3 D4 D5 Overall
Aydin et al. (2014) [20] ! + + + » QO ® Low risk
Barat et al. (2015) [21] " " " " " - I Some concerns
Jalilian and Ghadami (2014) [11] @® High risk
Masood et al. (2014) [9] A A8 A8 A8 3R
Mawson et al. (2019) [14] + + ! + O
Nantasupha et al. (2016) [18] o o o o o o
Saad et al. (2016) [19]
+ + + + + +
+ + + + +

D1 = Randomization process; D2 = Deviations from the intended interventions; D3 = Missing outcome data;
D4 = Measurement of the outcome; D5 = Selection of the reported result.

Figure 2. Risk-of-bias assessment of the randomized clinical trials.
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A EOF DOF Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight (%) 1V, Random, 95% CI 1V, Random, 95% CI
A-1 Bowel movement
Aydin et al. (2014) [20] 518 038 49 7.95 055 47 308 - 277[- 2.96, - 2.58]

Jalilian and Ghadami (2014)[11] 78 29 70 117 50 70 19.8  -3.90[- 5.25, - 2.55] -

Masood et al. (2014) [9] 17.09 129 587 16.15 11.15 587 19.5 0.94 [- 0.44, 2.32] -

Saad et al. (2016) [19] 487 103 85 841 14 82 299 -354[-391,-3.17]

Subtotal (95 % CI) 791 786 100.0 - 2.50 [~ 3.50, - 1.50] ¢

Heterogeneity: Tau’= 0.83; Chi’ = 44.90, df = 3 (p < .001); I'= 93%

Test for overall effect: Z = 4.91 (p <.00001)

A-2 First passage of flatus

Aydin et al. (2014) [20] 16.83 0.68 49 17.08 043 47 16.8 -0.25[- 0.48, - 0.02]

Barat et al. (2015) [21] 10.19 1.71 100 10.7 1.58 100 16.7 - 0.51[-0.97, - 0.05]

Jalilian and Ghadami (2014) [11] 136 68 70 154 58 70 151 - 1.80[- 3.89,0.29] —

Masood et al. (2014) [9] 19.78 11.57 587 19 10.35 587 16.2 0.78 [ 0.48, 2.04] -

Mawson et al. (2019) [14] 26.49 13.38 69 27.03 12.61 67 1.4 - 0.54[-4.91,3.83] e

Nantasupha et al. (2016) [18] 26.9 16.1 38 36.8 168 40 72 -990([-17.20,-260] ————

Saad et al. (2016) [19] 13.01 2.01 85 21.58 2.61 82 16.6 - 8.57[-9.28, - 7.86]

Subtotal (95 % CI) 998 993 100.0 - 2.47[-5.07,0.13] L 4

Heterogeneity: Tau’= 10.46; Chi’ = 498.29, df = 6 (p <.001); I’= 99%

Test for overall effect: Z = 1.86 (p =.060)

A-3 Passage of stool

Aydin et al. (2014) [20] 2865 1.15 49 3025 1.25 47 25.0 -1.60[-2.08, - 1.12]

Barat et al. (2015) [21] 2473 127 100 24.79 1.56 100 251 - 0.06 [- 0.45, 0.33]

Jalilian and Ghadami (2014) [11] 244 116 70 26 107 70 14.2 - 1.60 [~ 5.30, 2.10] .

Mawson et al. (2019) [14] 53.55 1448 69 514 11 67 12.3 2.15[- 2.16, 6.46] I

Saad et al. (2016) [19] 2585 4.33 85 3233 329 85 235  -6.48[- 7.64, - 5.32] -

Subtotal (95 % CI) 373 369 100.0 -1.90 [- 4.00, 0.20] 4

Heterogeneity: Tau’= 4.55; Chi’= 116.19, df = 4 (p <.001); I°= 97% ) ) . )

Test for overall effect: Z = 1.77 (p = .080) _ '20 _ '10 0 1'0 2'0
EOF DOF

B EOF DOF Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
B-1 Nausea
Aydin et al. (2014) [20] 9 49 6 47 8.0 1.44[0.56, 3.73]

Jalilian and Ghadami (2014) [11] 12 70 18 70 235 0.67[0.35, 1.28] —a
Masood et al. (2014) [9] 40 587 27 587 353 1.4810.92, 2.38] +a—
Mawson et al. (2019) [14] 9 69 8 67 10.6 1.09 [0.45, 2.66]
Saad et al. (2016) [19] 19 85 17 82 226 1.08 [0.60, 1.93] ——
Subtotal (95 % CI) 860 853 100.0 1.15[0.87, 1.53] L 2
Total events 89 76
Heterogeneity: Chi’ = 4.07, df = 4 (p = .400); I'= 2%
Test for overall effect: Z = 0.99 (p =.320)
B-2 Vomiting
Aydin et al. (2014) [20] 3 49 2 47 44 1.44[0.25, 8.23]
Barat et al. (2015) [21] 1100 0 100 1.1 3.00[0.12, 72.77]
Jalilian and Ghadami (2014) [11] 4 70 9 70 19.2 0.44[0.14, 1.38]
Masood et al. (2014) [9] 14 587 14 587 29.9 1.00 [0.48, 2.08] —a—
Mawson et al. (2019) [14] 6 69 6 67 13.0 0.97 [0.33, 2.86]
Saad et al. (2016) [19] 17 85 15 82 326 1.09 [0.59, 2.04] ——
Subtotal (95 % CI) 960 953 100.0 0.96 [0.65, 1.42] L 2
Total events 45 46
Heterogeneity: Chi’ = 2.66, df = 5 (p = .750); I'= 0%
Test for overall effect: Z = 0.20 (p = .840)
B-3 Abdominal distension
Aydin et al. (2014) [20] 2 49 1 47 16 1.92 [0.18, 20.46]
Jalilian and Ghadami (2014) [11] 3 70 14 70 215 0.21[0.06, 0.71] —
Masood et al. (2014) [9] 12 587 12 587 18.4 1.00 [0.45, 2.21]
Mawson et al. (2019) [14] 26 69 28 67 43.6 0.90 [0.60, 1.36] -
Nantasupha et al. (2016) [18] 3 38 10 40 14.9 0.32[0.09, 1.06]
Subtotal (95 % CI) 813 811 100.0 0.70[0.50, 0.98] <
Total events 46 65 X X X X
Heterogeneity: Chi’ = 8.29, df = 4 (p = .080); I’= 52% 001 01 o 10 100
Test for overall effect: Z = 2.09 (p =.040)
Favours [EOF] Favours [DOF]

Cl = Confidence interval; df = Degrees of freedom; DOF = Delayed oral feeding;
EOF = Early oral feeding; IV = Inverse variance; M-H = Mantel-Haenszel.

Figure 3. Forest plot of the effects of early oral feeding. (A) Normal bowel function recovery.
(B) Gastrointestinal complications. (C) Surgical recovery.
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¢ EOF DOF Mean difference Mean difference
Study or subgroup Mean  SD Total Mean  SD Total Weight (%) IV, Random, 95% ClI IV, Random, 95% ClI
C-1 Initiation of ambulation

Aydin et al. (2014) [20] 13.38 0.63 49 14.33 0.68 47 34.2 -0.95[-1.21, - 0.69]

Jalilian and Ghadami (2014)[11] 10.7 7.7 70 135 59 70 325  -280[- 507, - 0.53] -
Nantasupha et al. (2016) [18] 203 36 68 30 44 40 333  -9.70[- 11.31, - 8.09] -

Subtotal (95 % Cl) 187 157 100.0 - 4.47[- 10.26, 1.33] <
Heterogeneity: Tau’ = 25.58; Chi’ = 112.49, df = 2 (p <.001); I’ = 98%

Test for overall effect: Z = 1.51 (p =.130)

C-2 Time to stop IV fluids

Masood et al. (2014) [9] 2527 875 587 30.24 1421 587 50.7  -4.97[-6.32, - 3.62]

Nantasupha et al. (2016) [18] 148 46 38 277 55 40 493 -12.90[- 15.15, - 10.65] -

Subtotal (95 % CI) 625 627 100.0 - 8.88 [~ 16.65, - 1.11] -
Heterogeneity: Tau’ = 30. 55; Chi’= 35. 18,df =1 (p <.001); ’=97%

Test for overall effect: Z = 2.24 (p =.030)

C-3 Removal of urinary catheter

Masood et al. (2014) [9] 1321 278 587 33.71 6.35 587 50.3 -20.50[- 21.06, - 19.94]

Nantasupha et al. (2016) [18] 18.3 36 38 282 42 40 49.7 -9.90 [- 11.63, - 8.17] ]

Subtotal (95 % CI) 625 627 1000 - 1523[- 25.62, - 4.85] -~
Heterogeneity: Tau’ = 55. 75; Chi’= 130. 06, df =1 (p <.001); 1°= 99%

Test for overall effect: Z = 2.87 (p =.004)

C-4 Length of hospital stay

Aydin et al. (2014) [20] 30.68 1.83 49 31.88 1.38 47 25.5 -1.20[- 1.85, - 0.55]

Jalilian and Ghadami (2014) [11]  48.3 36 70 487 6.3 70 24.8 - 0.40 [- 2.10, 1.30]

Masood et al. (2014) [9] 74.63 13.85 587 77.4 16.13 587 24.8 - 2.77[- 4.49, - 1.05]

Nantasupha et al. (2016) [18] 56.28 4.33 38 67.7 14 40 25.0 - 11.42[- 12.86, - 9.98]

Saad et al. (2016) [19] 72 0 85 72 0 82 Not estimable

Subtotal (95 % Cl) 829 826  100.0 - 3.95[- 8.76,0.87] <
Heterogeneity: Tau’ = 23.63; Chi’= 167.87, df = 3 (p <.001); I’= 98%

Test for overall effect: Z=1.61 (p =.110) X X X X

-20-10 0 10 20
EOF DOF

Figure 3. Continued.

2} (Figure 3B).
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(p = 400; " = 2%) WHEIRFE o|&3to] EAITE RR
& 115 (95% CI: 087, 1.53)019en 287t f-23t zto)7t ¢l
AtH(Z =099, p = .320) (Figure 3B-1).
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(95%
p = 030) (Figure 3C-2).

B) FRI=L AA A

AL % T R=L AA ARFE SRS A= 28
[9,1810]%L, =& o]AS ®A(p< 001; I = 99%) P&}
BYE olgsto] BNt x7] AT SR =T
AA Azt vlxlE &3=17]= WMD -1523 (95% CL: —2562,
-485)0loH, BAR R FOISHITHZ = 2.87, p = 004)

(Figure 3C-3).
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Figure 4. Funnel plots of standard error by mean difference. (A) Recovery of bowel function.
(B) Gastrointestinal complications. (C) Recovery from surgery.
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