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Abstract

Purpose There are conflicting opinions regarding the efficacy of chewing gum for the recovery of gastrointestinal function
in patients following spinal surgery. Thus, we aimed to conduct a systematic review and meta-analysis of existing articles
to evaluate the effect of gum-chewing on patients following spinal surgery.

Methods A computer search was used to identify randomised controlled trials (RCTs) involving gum-chewing from eight
databases: Cochrane Library, PubMed, Embase, MEDLINE, Web of Science, China National Knowledge Infrastructure,
China Science and Technology Journal Database, and WanFang Data. After evaluating the risk of bias for the included stud-
ies, we used the Revman 5.3 software to conduct a meta-analysis of the data.

Results The study included seven RCTs, with a total of 706 patients. The meta-analysis reported that gum-chewing could
shorten the interval between surgery and first bowel movement (mean deviation [MD] =—23.02; 95% confidence interval
[CI]: —24.67, —21.38; P<0.00001), first flatus (MD =—1.54; 95% CI —2.48, —0.60; P=0.001), and first bowel sounds
(MD=-5.08;95% CI —6.02, —4.15; P <0.00001). Moreover, there was a significant reduction in postoperative analgesic
dosage within 12 h (standardised mean difference [SMD]=—0.28; 95% CI —0.52, —0.05; P=0.02). However, there were
no significant differences between the chewing gum and control groups (P> 0.05) regarding the postoperative nausea score,
abdominal pain score, 24- and 48-h analgesic drug dosage, and length of hospital stay.

Conclusion To a certain extent, masticating gum can promote the recovery of gastrointestinal function and reduce the need
for postoperative analgesics in patients following spinal surgery. However, this conclusion is affected by the quantity and
quality of the included articles. Therefore, additional high-quality studies are needed to verify these results.
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Introduction

Gastrointestinal dysfunction following spinal surgery occurs
Xiao—qin Liao and Yan—juan Lin have the same contribution to this in approximately 26_365% Of patients [1_3] and manifests
research and share first authorship. as abdominal distension, constipation, nausea, and vomiting.
The dysfunction is mainly attributed to the prone positioning
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Sai-lan Li reduces patients’ quality of life [4]. Currently, the treatment
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rhoea or, in long-term use patients, worsening of constipa-
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Fig. 1 PubMed search strategy. RCT = randomised clinical trial

acupuncture, massage, and moxibustion [7-9] and require
greater staffing and are usually challenging to implement in
clinical practice. Gum mastication is one way to false feed.
False feeding promotes gastric vagus nerve reflex excite-
ment, increases intestinal peristalsis, promotes exhaust and
excretion, and accelerates the recovery of gastrointestinal
function in patients following surgery [10]. Studies have
confirmed [11, 12] that gum-chewing can promote the recov-
ery of gastrointestinal function in patients after abdominal
surgery. However, few studies have reported the effect of
chewing gum on patients’ gastrointestinal function after
spinal surgery, and the results of these studies vary. Some
researchers believe that gum-chewing does not promote the
recovery of gastrointestinal function in patients who have
undergone spinal surgery [13—15], while others believe gum-
chewing may improve gastrointestinal function [16—19].
Therefore, this study aimed to conduct a meta-analysis of
existing related articles to evaluate the effect of gum-chew-
ing on patients following spinal surgery.

Methods
Search strategy

This meta-analysis was planned, executed, and reported fol-
lowing the standards set by the Preferred Reporting Items for
Systematic reviews and Meta-Analyses guidelines [20, 21].
This study has been registered on the Systematic Reviews
website (Registration number: CRD42021281805). We
conducted a computer search on eight databases: Cochrane
Library, PubMed, Embase, MEDLINE, Web of Science,
China National Knowledge Infrastructure (CNKI), China
Science and Technology Journal Database (VIP), and Wan-
Fang Data. The time frame for the search was set from
the establishment of the database to September 2021. The
search terms included chewing gum, gum-chewing, sham
feeding, vertebral column, and spinal column/s. Finally, the
search scope was further expanded by reading the references
included in each literature search (Fig. 1).

Inclusion and exclusion criteria

Any literature that met the following criteria was included:
1. The study was a randomised controlled trial (RCT); 2.
The population included patients who underwent spinal
(cervical, thoracic, lumbar) surgery; 3. The control group
was treated with routine interventions, and the experimen-
tal group used chewing gum to promote gastrointestinal
peristalsis; 4. Outcome indicators included one or more of
the following: time to first bowel movement, time to first
exhaust, time to first bowel sounds, nausea score, abdomi-
nal pain score, analgesic dose, and length of hospital stay.
Patient race, nationality, and course of illness were not lim-
ited. The following literature was excluded: 1. non-Chinese
and English literature; 2. duplicate publications; 3. literature
from which complete data could not be obtained; 4. litera-
ture with unreasonable research design.

Data abstraction

In this study, two reviewers independently conducted litera-
ture screening and data extraction. Literature screening veri-
fied that the studies met the inclusion and exclusion criteria.
Data extraction was based on a pre-set data feature table
(including author, publication year, country, sample size,
intervention measures, and outcome indicators). If the two
reviewers could not reach a consensus during the literature
screening and data extraction process, a third reviewer would
make the assessment and final decision.

Bias risk assessment

Two reviewers evaluated the quality of the literature included
in this study according to the evaluation criteria specified by
the Cochrane Style Manual. The evaluation criteria consist
of seven items, namely the generation of random sequences,
hiding of the random schemes allocation, blinding of the
research subjects and their interventions, blinding of the
result assessors, completeness of the outcome index data,
the possibility of selective reporting bias, and other biases.
The evaluators made judgements concerning the degree of
bias risk based on the quality of the literature. Finally, the
two evaluators checked the literature bias risk assessment.
Any differences in evaluation opinions were consulted with
a third evaluator to reach a unified opinion.

Statistical analysis
RevMan (version 5.3) software was used to analyse the data
in this study. Binary data were analysed by odds ratio. If

continuous data had the same outcome indicator measure-
ment tool, the mean difference (MD) was used for analysis.
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If the outcome indicator measurement tool was different,
or the measured results were too different, the standard-
ised mean difference (SMD) was used for analysis. The
confidence interval is expressed as 95% CI. The studies
were homogeneous if P> 0.1 or > <50% but a P<0.1 or
2 >502% indicated heterogeneity between the studies. The
fixed-effects model was used to analyse these data. Subgroup
analysis or sensitivity was used to determine the source of
the heterogeneity. The random-effects model was used to
analyse the data if the heterogeneity origin was not ascer-
tained. If a certain outcome index was included in more than
seven articles, a bias analysis was performed to determine
whether there was publication bias.

Results
Literature search results

A total of 483 articles were retrieved, 265 duplicate articles
were eliminated by NoteExpress, and 181 were eliminated
after reading the title and abstract. A total of 37 articles
entered the final full-text reading and screening stage. After
rigorous screening, the study finally included seven RCTs
[13-19] for meta-analysis (Fig. 2).

Characteristics of included studies

The seven studies in this meta-analysis were published from
2015 to 2021 in China, Malaysia, and the USA. There were

706 patients with 351 patients in the intervention group and
355 in the control group (Table 1).

Results of literature bias risk assessment

The seven articles included in this study are of medium qual-
ity. Six documents mentioned random allocation schemes,
and three papers mentioned blinding. The baseline data of
all documents are comparable (Fig. 3).

Time to first bowel movement

Seven articles reported the time of the patients’ first
bowel movement following spinal surgery. Due to the high
degree of heterogeneity between the studies (P < 0.00001,
I =97%), we conducted a subgroup analysis. The hetero-
geneity of the adolescent group was significantly reduced
(P=0.32, P= 14%). Based on the fixed-effects model, the
meta-analysis showed that chewing gum could not shorten
the interval to the first defecation in adolescent patients
(MD=-0.14; 95% CI —0.35, 0.07; P=0.18). The het-
erogeneity of the middle-aged and elderly group was
relatively high (P < 0.00001, > =98%). Using sensitivity
analysis to eliminate selected documents one by one, we
found that the study by Dian [18] was the primary source
of heterogeneity for the middle-aged and elderly groups.
After excluding the study by Dian [18], the heterogene-
ity was reduced (P=0.32, = 14%). The fixed-effects
model was used for the analysis. The results showed that
before and after sensitivity analysis, the results did not
significantly change and were relatively stable, indicating

Fig.2 Flow diagram of litera-
ture inclusion
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Table 1 Characteristics of the seven studies included in this systematic review

Studies

Year Country

Sample Mean age (Years)
size

Interventions

T C T C

T

C

Outcome measures

Chan [13]

Du [16]

Jennings [17]

Meng [14]

Dian [18]

Hua [15]

Du [19]

2017 Malaysia

2021 China

2015 USA

2018 China

2019  China

2018 China

2018 China

30 30 16.7+6.1 16.4+54

30 30 664+34 67.1+4.3

42 41 145+1.1 143+2.1

63 62 128+1.8 13.3+2.1

107 107 56.63+10.53  54.78+11.78

50 50  13.1+2.0 129+24

30 35  50.23+10.11  50.14+11.38

From 2 h to 3 days
postoperatively, patients
chewed the gum for
approximately 30 min
every 4-6 h

The patients began to
chew gum 4 h after
waking from anaesthe-
sia for at least 15 min
once every hour. After
the first anal exhaustion,
the patients chewed
gum every 8 h until the
first bowel movement

Gum-chewing was done
five times a day for
15-30 min, starting
on the first postopera-
tive day

Patients chewed gum for
20-30 min from the first
to the third postopera-
tive day at 8:00, 12:00,
and 18:00

After waking from anaes-
thesia, the patients were
given chewing gum,
two doses each time,
four times a day (8:00,
11:00, 17:00, 21:00),
chewing for 10-15 min
each time until the sev-
enth postoperative day

Patients chewed gum for
20-30 min from the first
to the third postopera-
tive day at 8:00, 12:00,
and 18:00

The patients were
fully awake 6 h after
anaesthesia and started
chewing gum, two
doses each time, once
every 4 h for at least
15 min. After the first
gas was exhausted from
the anus, chewing was
changed to once every
8 h and stopped on the
fifth postoperative day

Routine treatment and
nursing

Routine treatment and
nursing

Routine treatment and
nursing

Routine treatment and
nursing

Routine treatment and
nursing

Routine treatment and
nursing

Routine treatment and
nursing

00060

0000,

0000

00060,

00060,

00600

T =chewing gum group; C=control group; ®=first defecation; @=first exhaust; ® =first bowel sounds; @ =analgesic dosage; ®=nausea score;
®=1length of hospital stay

that chewing gum may shorten the interval to the first
bowel movement for middle-aged and elderly patients
(MD =-23.59; 95% CI —25.27, —21.92; P <0.00001).
The final combined effect size showed that chewing gum

might promote a shorter time to the first bowel move-
ments following spinal surgery (MD = —23.02; 95% CI
—24.67, —21.38; P<0.00001) (Fig. 4).
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Fig.3 Assessment of risk of
bias of the included studies
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Other bias

First exhaust time

Six articles reported the interval to the patients’ first
exhaust. There was heterogeneity between these studies
(P=0.0002, I =80%). Still, neither subgroup analysis nor
sensitivity analysis reduced the heterogeneity between the
studies, so we selected a random-effects model to merge
the data. The analysis results showed that compared with
conventional nursing interventions, chewing gum could
reduce the interval to the first exhaust (MD =—3.65; 95%
CI -6.80, —0.51; P=0.02) (Fig. 5).

First bowel sounds

Two articles reported the interval to first bowel sounds after
gum-chewing. The heterogeneity between studies was low
(P=0.50, P=0%), and the fixed-effects model was chosen.
Meta-analysis results showed that compared with conven-
tional care, chewing gum significantly promotes intestinal
peristalsis, indicating that it could promote the recovery of
patients’ intestinal function (MD =—5.08; 95% CI —6.02,
—4.15; P<0.00001) (Fig. 6).

Postoperative nausea score

Four articles reported the nausea scores of patients at 24 h
and 48 h postoperatively. The heterogeneity of the nau-
sea score at both 24 h and 48 h postoperatively was low
(P=0.82, P=0% and P=0.92, I’=0%, respectively). The
fixed-effects model was selected for both measures. Meta-
analysis results showed that compared with conventional
care, chewing gum did not reduce the nausea score at 24 h
(MD=0.21; 95% CI —0.24, 0.67; P=0.35) or at 48 h
(MD=0.01;95% CI —0.34, 0.36; P=0.95) postoperatively
(Fig. 7).

@ Springer

Postoperative abdominal pain score

Three articles reported the patients’ 24-h and 48-h post-
operative abdominal pain scores. The heterogeneity of the
abdominal pain scores at 24 h and 48 h postoperatively was
low (P=0.29, P=19% and P=0.51, I’ =0%, respectively).
The fixed-effects model was selected for both measures.
Meta-analysis results showed that compared with conven-
tional care, chewing gum could non-significantly reduce the
abdominal pain score at 24 h postoperatively (MD =—0.50;
95% CI —1.04, 0.03; P=0.07) but did not reduce the abdom-
inal pain score at 48 h postoperatively (MD =—0.05; 95%
CI -0.57,0.46; P=0.84) (Fig. 8).

Postoperative analgesic drug dosage

Three articles reported analgesic dosages for patients at 12 h,
24 h, and 48 h postoperatively. The heterogeneity of the
analgesic dosage requirement 12 h postoperatively was low
(P=0.33, P= 9%), and the fixed-effects model was selected.
Meta-analysis results showed that chewing gum could
reduce analgesic use in patients after 12 h (SMD =-0.28;
95% CI —0.52, —0.05; P=0.02). There was heterogeneity
in the analgesic dosages at 24 h postoperatively (P=0.02,
P =76%). After sensitivity analysis and excluding the lit-
erature by Hua [15], no significant changes were seen in the
meta-analysis results (P> 0.05). The results were relatively
stable, indicating that chewing gum could not reduce anal-
gesic dosage at 24 h postoperatively (MD=-0.17; 95% CI
—0.46, 0.12; P=0.24). The heterogeneity of the analgesic
dosages at 48 h postoperatively was low (P =0.86, I>=0%).
The fixed-effects model was selected. The results showed
that chewing gum could not reduce analgesic dosages at
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight V. Fixed. 95% Cl IV, Fixed, 95% Cl
1.1.1 adolescent
Chan 2017 11529 31.04 30 113.08 3957 30 08%  221[15.79,20.21] ]
Hua 2018 1197 516 49 1174 463 50 07%  230[-17.02 2162
Jennings 2015 1459 631 42 1768 717 41 03% -3090[-59.98,-1.82] ¢
Meng 2018 1284 443 63 1362 415 62 12%  -7.80[-22.85,7.25) I
Subtotal (95% Cl) 184 183 34%  -5.10[14.48, 4.28] N _ =
Heterogeneity: Chi* = 4.34, df = 3 (P = 0.23); 2= 31%
Test for overall effect: Z = 1.07 (P =0.29)
1.1.2 middle aged and elderly people
Dian 2019 1922 564 107 2708 661 107 00%  -7.86[-9.51,-6.21]
Du 2018 5189 516 30 7481 476 35 459% -22.92(-25.35,-20.49] *
Du 2021 519 52 30 761 38 30 51.0% -24.20[-26.50,-21.90] L
Subtotal (95% Cl) 60 65 96.9% -23.59 [-25.27,-21.92) ¢
Heterogeneity: Chi* = 0.56, df = 1 (P = 0.45); 2= 0%
Test for overall effect: Z = 27.66 (P < 0.00001)
Total (95% Cl) 244 248 100.0% -23.02 [-24.67, -21.38] ¢

Heterogeneity: Chi? = 19.37, df = 5 (P = 0.002); I = 74%
Test for overall effect; Z = 27.42 (P < 0.00001)
Test for subaroun differences: Chi? = 14.47. df = 1 (P = 0.0001). I = 93.1%

20 10 0 10 20
Favours [experimental] Favours [control]

SD=standard deviation; CI=confidence interval; df=degrees of freedom

Fig.4 Forest diagram of the first bowel movement time. SD = standard deviation; CI = confidence interval; df = degrees of freedom

Experimental Control
Study or Subgroup Mean  SD Total Mean SD Total Weight
Chan 2017 3647 1547 30 3503 1615 30 10.3%
Du 2018 1734 286 30 2412 318 35 287%
Du 2021 173 28 30 25 25 30 29.0%
Hua 2018 583 198 49 559 184 50 11.1%
Jennings 2015 552 196 42 623 21 41 91%
Meng 2018 589 231 63 536 172 62 11.9%
Total (95% CI) 244 248 100.0%

Heterogeneity: Tau® = 8.44; Chi? = 24.48, df = 5 (P = 0.0002); I* = 80%
Test for overall effect: Z=2.28 (P = 0.02)

Mean Difference

Mean Difference

IV. Random. 95% CI 1IV. Random, 95% CI
1.44 [6.56, 9.44] —
678 -8.25, -5.31] -
7.70[-9.04, -6.36] -
240[-5.13, 9.93] N
7.10 [-15.84, 1.64] —
6.30 [-0.83, 13.43] T
-3.65 [-6.80, -0.51] o
20 A0 0 10 20

Favours [experimental] Favours [conirol]

SD=standard deviation; CI=confidence interval; df=degrees of freedom

Fig.5 Forest diagram of the first exhaust time. SD = standard deviation; CI = confidence interval; df = degrees of freedom

48 h postoperatively (MD=-0.17; 95% CI —0.40, 0.06;
P=0.15) (Fig. 9).

Hospital stay

Six articles reported the patients’ length of hospital stay.
Due to the low heterogeneity between studies (P =0.39,
P =4%), the fixed-effects model was selected to analyse
the data. Meta-analysis results showed that compared

with conventional care, chewing gum did not reduce the
patient’s hospital stay (MD =0.04; 95% CI —0.13, 0.22;
P =0.64) (Fig. 10).

Publication bias analysis

The funnel chart shows that most of the included studies are
concentrated in the upper-middle section. The studies on

@ Springer
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed, 95% CI
Du 2018 1235 287 30 171 259 35 486% -4.75[-6.09,-3.41] i
Du 2021 124 29 30 178 22 30 514% -540[-6.70,-4.10] &
Total (95% Cl) 60 65 100.0% -5.08 [-6.02, -4.15] L 2
& Chiz = =4 (P=0E&0 2= 0o : j . -
Heterogeneity: Chi*= 0.47, df =1 (P = 0.50); I = 0% 10 5 0 5 10

Test for overall effect: Z = 10.67 (P < 0.00001)

Favours [experimental] Favours [confrol]

SD=standard deviation; CI=confidence interval; df=degrees of freedom

Fig. 6 First bowel sounds forest map. SD = standard deviation; CI = confidence interval; df = degrees of freedom

Nausea score at 24h postoperatively

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight V. Fixed, 95% Cl IV, Fixed, 95% Cl
Chan 2017 2.8 3 30 2 23 30 11.2% 0.80[-0.55, 2.15] ]
Hua 2018 2.9 2 49 28 24 50 27.1% 0.10[-0.77,0.97] =
Jennings 2015 26 27 42 23 22 41 18.3% 0.30[-0.76, 1.36] - ™=
Meng 2018 29 1.8 63 28 21 62 43.5% 0.10[-0.59, 0.79]
Total (95% Cl) 184 183 100.0% 0.21 [-0.24, 0.67]
Heterogeneity: Chiz = 0.92, df = 3 (P = 0.82); I* = 0% 2 1 R 1 2

Test for overall effect: Z = 0.93 (P = 0.35)

Nausea score at 48h postoperatively

Favours [experimental] Favours [control]

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% Cl
Chan 2017 2 26 30 2 26 30 6.9% 0.00[-1.32,1.32]
Hua 2018 18 16 49 19 15 50 32.2% -0.10[-0.71,0.51]
Jennings 2015 24 24 42 21 18 41 145% 0.30[-0.61,1.21]
Meng 2018 18 14 63 18 15 62 46.4% 0.00[-0.51,0.51]
Total (95% Cl) 184 183 100.0% 0.01 [-0.34, 0.36]

Heterogeneity: Chi? = 0.52, df = 3 (P = 0.92); 1> = 0%
Test for overall effect: Z = 0.06 (P = 0.95)

I I I 1
U T T

Ll T
-2 -1 0 1 2
Favours [experimental] Favours [control]

SD=standard deviation; CI=confidence interval; df=degrees of freedom

Fig. 7 Postoperative nausea score forest plot. SD = standard deviation;

both sides of the funnel chart are asymmetrical, indicating a
bias between the studies (Fig. 11).

Discussion

Vomiting and enteroparalysis are the two most common gas-
trointestinal symptoms in patients following spinal surgery
[22]. Relevant studies have shown [12, 23, 24] that gum-
chewing positively impacts the recovery of gastrointestinal
function in patients after abdominal surgery, caesarean sec-
tion, and rectal surgery. This meta-analysis also shows that
compared with conventional care, gum-chewing can promote
the recovery of gastrointestinal function in patients after

@ Springer

CI = confidence interval; df = degrees of freedom

spinal surgery to a certain extent. The subgroup analysis of
the first bowel movement showed that chewing gum could
significantly shorten the interval to the first bowel movement
in middle-aged and elderly patients. However, the effect on
the interval to the first bowel movement in adolescents was
statistically insignificant. Relevant studies have shown [10,
25] that gum-chewing can promote the recovery of gas-
trointestinal function for two reasons. First, gum-chewing
simulates food intake, causing physiological intestinal irrita-
tion and promoting gastric acid and pepsinogen secretion.
In addition, the secretion of gastrointestinal hormones such
as motilin promotes gastrointestinal motility. Second, mas-
tication stimulates nerve function, increases the release of
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Abdominal pain score 24h after operation

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean _SD_Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed. 95% CI
Chan 2017 25 341 30 2224 30 147% 0.30[-1.10,1.70] -
Hua 2018 46 24 49 49 21 50 36.6% -0.30[-1.19, 0.59] L
Meng 2018 42 17 63 51 26 62 487% -0.90[-1.67,-0.13] &
Total (95% ClI) 142 142 100.0% -0.50 [-1.04, 0.03] P
Heterogeneity: Chi2 = 2.48, df = 2 (P = 0.29); 12 = 19% 4 2 : 2 4
Test for overall effect: Z = 1.83 (P = 0.07) Favours [experimental] Favours [control]
Abdominal pain score 48h after operation
Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean _SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Chan 2017 31 23 30 2525 30 182% 0.60[-0.62,1.82] »
Hua 2018 43 23 49 4519 50 38.8% -0.20[-1.03,0.63] £
Meng 2018 41 23 63 43 22 62 43.1% -0.20[-0.99, 0.59] t
Total (95% CI) 142 142 100.0% -0.05 [-0.57, 0.46] ’
Heterogeneity: Chi? = 1.36, df = 2 (P = 0.51); I = 0% 2 1 : 1 2

Test for overall effect: Z=0.21 (P = 0.84)

Favours [experimental] Favours [control]

SD=standard deviation; CI=confidence interval; df=degrees of freedom

Fig.8 Postoperative abdominal pain score forest plot. SD = standard deviation; CI = confidence interval; df = degrees of freedom

acetylcholine, and reduces the release of pro-inflammatory
factors, promoting the recovery of gastrointestinal function.

Van den Heijkant et al. [26] found that chewing gum
can significantly relieve postoperative pain and reduce the
analgesic requirement. Yildizeli Topcu et al. [27] reported
that chewing gum could reduce pain and proposed that it
can be utilised in postoperative patient care. This study also
showed that chewing gum alleviates postoperative pain in
patients. In addition, chewing gum can reduce analgesic use
in patients within 12 h postoperatively (P < 0.05). However,
the effect of chewing gum on analgesic use at 24 h and 48 h
was statistically insignificant (P> 0.05). This may be related
to the changes in local wound pain following the operation.
The study by Kang et al. [28] revealed that the pain on the
incision site in patients after spinal surgery was the most
obvious within 12 h postoperatively, with patients reporting
the highest pain scores during this period, which gradually
decreased. The demand for analgesic requirement by patients
was positively correlated with the pain score. The dose of
analgesics was significantly higher within 12 h postopera-
tively and decreased over time. Therefore, we speculate that
gum-chewing within 12 h after spinal surgery can signifi-
cantly relieve pain.

The meta-analysis by Liu [29] showed that chewing gum
could shorten patients’ hospital stay after abdominal sur-
gery. However, this study did not reach the same conclu-
sion. Our meta-analysis showed that gum-chewing could not

significantly reduce patient hospital stay compared with con-
ventional care (P> 0.05). Due to the small sample size of the
included seven articles, the results may vary with additional
participants. Therefore, further analysis is needed to confirm
the effect of chewing gum on the length of hospital stay.

The study’s bias analysis funnel chart identified publica-
tion bias among the studies. The seven articles we included
were all small-sample, single-centre, medium-quality stud-
ies, and the intervention programmes had varying degrees
of defects. First, a lack of blinding methods in research can
easily lead to the Hawthorne effect. Second, the lack of more
scientific measurement methods for collecting outcome indi-
cators may have caused bias, such as in the case of first
exhaust time. Postoperative patients often ignore their own
first exhaust time due to factors such as wound pain and
tension, resulting in inaccurate records of the patient’s first
exhaust time. Finally, there were differences in the inter-
vention programmes and gum-chewing duration, which
may also add to the disparities of the final results. In future
research, it is necessary to increase the implementation of
blinding, determine the optimal frequency and duration of
gum-chewing for patients, explore more scientific interven-
tion programmes, and conduct many local, multi-centre,
high-quality studies.
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Dosage of analgesic drugs 12h after surgery

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Chan 2017 125 104 30 153 11.2 30 21.2% -0.26 [-0.76, 0.25] i
Hua 2018 116.2 15.5 49 1247 171 50 34.2% -0.52 [-0.92, -0.12] =
Meng 2018 103.2 17.8 63 105.1 15.2 62 44.6% -0.11 [-0.46, 0.24] i
Total (95% Cl) 142 142 100.0%  -0.28 [-0.52, -0.05] >
Heterogeneity: Chi? = 2.21, df = 2 (P = 0.33); I = 9% 2 1 p 1
Test for overall effect: Z = 2.36 (P = 0.02) Favours [experimental] Favours [control]
Dosage of analgesic drugs 24h after surgery

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed. 95% CI 1V, Fixed. 95% CI
Chan 2017 20.9 16.2 30 238 134 30 56.2% -2.90[-10.42,4.62]
Hua 2018 198.5 32.7 49 227.3 295 50 0.0% -0.92[-1.33,-0.50]
Meng 2018 200.2 221 63 204.2 26.3 62 43.8% -4.00[-12.52,4.52] L
Total (95% Cl) 93 92 100.0% -3.38 [-9.02, 2.26] ﬁ»

Heterogeneity: Chi? = 0.04, df = 1 (P = 0.85); I? = 0%
Test for overall effect: Z = 1.18 (P = 0.24)

Dosage of analgesic drugs 48h after surgery

Experimental Control

Study or Subgroup _Mean __SD_Total Mean _SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Chan 2017 204 242 30 315 17.9 30 21.2% -0.10 [-0.60, 0.41] —

Hua 2018 2524 235 49 2587 252 50 34.7% -0.26 [-0.65, 0.14] —

Meng 2018 2581 244 63 2615 244 62 44.1% -0.14 [-0.49, 0.21] ——

Total (95% Cl) 142 142 100.0%  -0.17 [-0.40, 0.06]

Heterogeneity: Chi? = 0.29, df = 2 (P = 0.86); I* = 0% é j 5 ; 5

Test for overall effect: Z = 1.44 (P = 0.15)

Std. Mean Difference

-20 -10
Favours [experimental]

0

10 20
Favours [control]

Std. Mean Difference

Favours [experimental] Favours [control]

SD=standard deviation; Cl=confidence interval; df=degrees of freedom

Fig.9 Forest diagram of postoperative analgesic drug consumption. SD = standard deviation; CI = confidence interval; df = degrees of freedom

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed. 95% CI
Chan 2017 7412 1043 30 69.34 B.22 30 11.8% 0.55 [0.03, 1.07]
Du 2018 11.67 212 30 12.03 2.33 35 13.2% -0.16 [-0.65. 0.33] —
Du 2021 11.7 21 30 119 25 30 12.3% -0.09 [-0.59, 0.42]
Hua 2018 7 1.5 49 6.9 1.7 50 20.2% 0.06 [-0.33, 0.48] - ™
Jennings 2015 4.4 0.8 42 45 08 41 16.9% -0.12 [-0.55. 0.31] - =1
Meng 2018 71 1.5 63 7 14 62 25.8% 0.07 [-0.28, 0.42] N
Total (95% CI) 244 248 100.0% 0.04 [-0.13, 0.22] ?

Heterogeneity: Chi#=5.21, df =5 (P = 0.39); 2= 4%
Test for overall effect: Z = 0.47 (P = 0.64)

SD=standard deviation; Cl=confidence interval; df=degrees of freedom

-1 -0.5
Favours [experimental]

0 0.5

Favours [control]

Fig. 10 Forest diagram of hospitalisation time. SD = standard deviation; CI = confidence interval; df = degrees of freedom

analgesic drug use within 12 h postoperatively. However, it
had no effect in reducing the nausea score, abdominal pain
score, length of hospital stay, and analgesic use at 24 h and
48 h postoperatively.

Conclusion
This meta-analysis showed that chewing gum positively

affects the recovery of gastrointestinal function in patients
following spinal surgery. In addition, gum-chewing reduces
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Fig. 11 Funnel chart of bias analysis. SMD = standardised mean dif-
ference; SE = standard error
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