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Abstract: Objective: lleus usually occurs after abdominal surgery and is allied with complication and delays recovery. It is hypothesized that
chewing gum reduces postoperative ileus by improving early recovery of gastrointestinal function. This study aimed to explore whether
chewing gum after appendectomy accelerates the recovery of gastrointestinal function.

Methods: Randomized control trial was used in this study. This study was conducted in the General Surgery Department at Zagazig
University Hospital. A total of 240 patients undergoing appendectomy were involved in this study; they were divided into the chewing
sugar-free gum group (120) and the control group (120). Two tools were utilized in this study. Tool I: Structured Interviewing
Schedule: part 1: assessment of personnel characteristics. Part 2: assessment of anthropometric measurements of the studied
subjects as well as pre- and intraoperative indicators of them. Tool II: postoperative assessment sheet: assessed postoperative
parameters of the intestinal function, occurrence of postoperative ileus, and related symptoms were assessed among studied
participants.

Results: There were highly significant statistical differences in the time of resumption of gastrointestinal functions and postoperative
ileus symptoms between the two groups (P<0.001), which was significantly shorter in the chewing gum group compared to the
control group.

Conclusions: The use of chewing gum is a useful and cheap method that can be employed to cut down the time to recover and
accelerate normalization of gastrointestinal function. Chewing sugar-free gum after abdominal surgery is recommended to be added

to the protocol of nursing care in the surgery units as well as its involvement in the nursing curriculum.
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1. Introduction

After the majority of surgeries, the activity of the gas-
trointestinal tract is inhibited and this causes abdomi-
nal distention, a buildup of gas, nausea, and vomiting.
Extended and large abdominal surgery leads to more
harshness of this disruption.! Paralytic ileus is a criti-
cal disruption arising following abdominal surgery and
is defined as the delayed regain of the synchronized
intestinal motility. This disturbance makes the progress
delayed and increases the hospital days of stay.? Apart
from the fiscal concerns, the patient’s lack of comfort and

* Corresponding author.
E-mail: drmanalh@yahoo.com (M.H. Mahmoud).

other problems such as the hospital-acquired infections
are major concerns.?

Postoperative ileus occurs due to the drop of intes-
tinal movement and the reduction of the activity of the
parasympathetic nervous system.* lleus occurs in cases
of opioid and drug interaction and abdominal opera-
tions, especially in surgeries with extreme manipulation,
and transiently contribute to impeding peristalsis (bowel
movement); the related mechanism is possibly dysfunc-
tion in the parasympathetic system (inhibitory neurons)
activity.®

Postoperative ileus increases to be a cause of mor-
bidity and the primary reason for the extended hospital

3 Open Access. © 2018 Manal Hamed Mahmoud, Safaa Hussein Mohammad, published by Sciendo. This work is licensed under
the Creative Commons Attribution NonCommercial-NoDerivatives 4.0 License.
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days of stay post abdominal surgery such as an appen-
dectomy. The useful and safe encouragement of the
improvement of gastrointestinal function post abdomi-
nal operation and avoidance of postoperative prob-
lems have initiated a prevalent apprehension between
medical and nursing staff.® lleus resolution is habitually
defined by the passage of flatus (gas) or feces or both.
These are signs that intestinal function is being restored
to normal, and the end points of postoperative ileus are
usually measured.”

At this moment, a number of techniques have
been deliberated for the lessening of the postopera-
tive ileus phase, among which one can pass on to
employ epidural anesthesia, the diminution of utiliz-
ing narcotic perfusion by recommending non-steroidal
anti-inflammatory drugs, laparoscopic surgery, and
using high carbohydrate drinks post the operation.®
Numerous studies sustain the belief that chewing gum
improves postoperative ileus in general.® Chewing gum
can increase the bowel motility as it directly activates
the cephalic—vagal reflex, which in turn activates intes-
tinal myoelectric motion, and indirectly stimulates the
secretion of gastrointestinal hormones that increase
the release of saliva and pancreatic juice. This reac-
tion leads to likewise humeral and nervous activation
of bowel motility.*°

A number of theories have been proposed for
chewing as a type of sham feeding that enhances the
plasma concentration of gastrin, neurotensin, pancre-
atic polypeptide, and duodenal alkaline secretion."
The mechanism of improved revival from postopera-
tive gastrointestinal dysfunction with the assistance
of chewing gum is thought to be the cephalic—vagal
stimulation of digestion, which enhances the capa-
bility of neural and humoral factors that operate on
different portions of the gastrointestinal tract.'> Chew-
ing gum proceeds by stimulating intestinal motility
coupled with bowel motility that causes early return
of bowel sounds, a passage of flatus, and arrival of
appetite.'®

It is accentuated that adding together to postopera-
tive nursing concern, nurses should also utilize con-
sistent, cheap, accessible, and valuable practices in
order to condense the negative property of problems
that patients face. Practices such as postoperative
standing up in the early hours, gum chewing, and early
fluid drinking, which are accessible, inexpensive, and
steadfast after abdominal surgeries are utilized tradi-
tionally in recent times. These approaches are con-
sidered to reduce the recovery period and length of
time to discharge from the hospital." Consequently,
gum chewing as an artificial feeding manner named as
sham feeding is utilized in order to begin bowel move-
ments in a short time in various studies; therefore, the

researchers have taken up this study to evaluate the
effect of chewing gum on gastrointestinal function after
appendectomy surgery.

Following abdominal surgeries, the reduction of gas-
trointestinal system motility and the alteration of dietary
habits may cause progress of ileus symptoms, such as
nausea, vomiting, abdominal distension, and hiccup,
which leads to severe pain for the patient/individual
after operation.' Postoperative ileus is the most major
postabdominal surgery crisis that extends the interval of
hospital stay, causes pain and distension, hinders oral
feeding, causes respiratory troubles, and increases hos-
pital expenses. 6"

Consequently, resumption of the intestinal func-
tion is an essential feature that necessitates appropri-
ate awareness.'® Chewing gum can augment bowel
movements and decrease the temporary phase of
paralysis.’ Using chewing gum as one of the non-
pharmacological interferences and an economical
method that can be used to activate the stomach
improves gastric secretion, enhances peristaltic bowel
movements, and finally accelerates retrieval of intes-
tinal function.?

Although working with the patient undergoing
abdominal operation it is the duty of the nurse to
avert the postoperative ileus, there are many non-
pharmacological treatments, such as early enteral
nutrition, early mobilization, and psychological
preoperative training, and among them, the utilization
of chewing gum has appeared as a latest, effortless,
willingly obtainable, and inexpensive modality for
lessening postoperative ileus.' This intervention has
been revealed to be successful in the postoperative time
of gastrointestinal surgery.?"?> Moreover, the outcome of
such a topic in our Egyptian context is necessary; thus,
this study is carried out to explore whether chewing
gum after appendectomy accelerates the recovery of
gastrointestinal function. Appendectomy patients who
chew sugar-free gum recover their gastrointestinal
functions earlier than those who do not.

2. Methods
2.1. Subjects and methods

Randomized control trial was used to carry out this
study in the General Surgery Department at Zagazig
University Hospital.

2.1.1. Sample

A-Type: a purposive sample of postoperative appendec-
tomy patients who met the criteria for inclusion in this
study.
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B-Size: the sample size was calculated based
on the previous year census report of the Surgical
Department at Zagazig University Hospital. The total
number of patients undergoing appendectomy was
600.2® The sample size was calculated by the follow-
ing formula.?*

ne N __
1+N(e)2

where, n = sample size, N = total population number

(600), and e = margin error (0.05).

A total of 240 patients undergoing appendectomy
surgery were employed in this study. After the perfor-
mance of appendectomy surgery, patients were ran-
domly separated into the chewing gum group (120
patients) and the control group (120 patients). We made
a simple randomization by assigning the first patient to
the chewing gum group and the next one to the control
group, this being recurrent over and over until 240 cases
were gained.

2.1.2. Tools for data collection

To attain the aim of this study, the following two tools
were utilized for data collection.

Tool I: Structured interviewing schedule; con-
sisted of two parts: prepared by the investigators after
appraisal of the current literature. 32526

Part 1: it included the following five items to assess
personal characteristics of the studied participant: age,
sex educational level, occupation, and residence.

Part 2: it involved items to assess anthropometric
measurements of studied participants such as weight,
height, body mass index, as well as items to assess pre-
and intraoperative indicators of them such as duration
of complaining, fasting before surgery, and duration of
surgery.

Tool II: Post-Operative Assessment Sheet: adapted
from the previous literature.'3252

It integrated nine components for assessing
the postoperative parameters of intestinal function,
including time of first intestinal sound, time of first
passage of flatus, time of first feeling of hunger, time
of first defecation, and the time of hospital stay by
hour, as well as occurrence of postoperative ileus and
related symptoms among studied participants such
as abdominal distension, nausea, and vomiting after
appendectomy.

2.1.3. Inclusion criteria

The inclusion criteria were as follows: fasting for at least
8 hours before surgery, proper vital signs, no uncommon

complications during surgery, and no medical disorders,
such as hypothyroidism, diabetes, and neuromuscular
disorders. Patients with postoperative complications
and patients with intra-operative complications (severe
adhesions, excessive manipulation of the intestine,
blood transfusion, and injury to bowel or bladder) were
included.

2.1.4. Exclusion criteria

The exclusion criteria were as follows: incorporated
history of analgesic use, especially opioids, fluid, and
electrolyte imbalance, pancreatitis or peritonitis, his-
tory of abdominal surgery, no willingness to cooperate,
intra- and postoperative complications, and inability to
chew gum.

2.1.5. Tool validity

Tools were evaluated by three experts in medical-
surgical nursing, and two surgeons tested the con-
tent validity. The tools were adapted according to the
experts’ proposition.

2.1.6. Reliability

Reliability of tool | was tested through a pilot study by
using Cronbach’s o (o = 0.87). Tool Il had an internal
consistency reliability estimate of 0.84, and hence the
questionnaire was found to be highly reliable.

2.1.7. Ethical considerations

An ethical approval was obtained from the head of the
General Surgery Department at Zagazig University
Hospital, to obtain the official agreement to perform the
study after amplifying the aim of the study.

Written informed consents were obtained from all
patients included in the study after explaining the pur-
pose of the study.

The study subjects reassured about the ambiguity,
confidentiality, security, and secrecy of the gathered
data, as well as they enlightened about their rights to
reject sharing or withdraw from the study at any time.

2.2. Pilot study

A pilot study was conducted in 10% of the study subjects
in order to test the appropriateness and significance
of the study tools and to test simplicity of the planned
questionnaire as well as to guesstimate the time needed
to answer them. Then, the required adjustments were
done, and these subjects prohibited from adding into
those of study sample.
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2.3. Field work

(1) The fieldwork of this research was carried out
from April 2017 to July 2017.

(2) A written informed consent was obtained from
the participants who fulfilled the inclusion criteria,
and they were given a justification on the aim of
the study before participation.

(3) The study group and the control group were
allocated by using a simple random method,
and then, researchers collected their personal
characteristics.

(4) Protocol of chewing gum was explained to the
intervention group.

(5) Gum chewing was started 2 hours after surgery
and continued every 2 hours for 15 minutes in
duration excluding throughout sleeping until
passing flatus.

(6) Each participant in both groups was assessed
abdominally using a stethoscope to identify the
intestinal sound every 1 hour and was asked to
report immediately the time of either feeling an
intestinal movement, passing flatus or stool, first
time of feeling hunger, first time of passing flatus,
and defecation time and document the time of
hospital discharge.

(7) The collected data were coded, analyzed, and
then the results were compared between the two
groups.

2.4. Statistical analysis

Statistical Package for Social Sciences version 15 was
used for data analysis. Data were presented using
descriptive statistics as mean and SD for quantitative
variables, frequencies, and percentages for qualitative
variables. Qualitative variables were compared using
the chi-square test, whereas t-test was used to compare
mean scores between study and control groups.
Statistical significance was considered at a P-value of
< 0.05, and a P-value of < 0.001 was considered to be
highly significant.

3. Results

Table 1 presents personnel characteristics of the stud-
ied participants in both intervention and control groups.
It is seen that there was no significant statistical differ-
ence between intervention and control groups regarding
their age, sex, educational qualification, residence, and
occupational status.

Table 2 shows the studied participants’ anthropo-
metric measurements in both intervention and control
groups, which reveals that there was no significant

Personal Intervention group Control group
characteristics (n=120) (n=120) 7 p
No % No %
Age in years
20to <25 37 30.8 38 31.7
25to <30 59 49.2 63 525 073 >0.05
30-36 24 20.0 19 15.8
Sex
Male 76 63.3 79 65.8
0.16 >0.05
Female 44 36.7 41 34.2
Educational level
Read and 18 15.0 13 108
write
Secondary 55 45.8 49 40.8 230 =005
University 47 39.2 58 48.3
Residence
Rural 79 65.8 76 63.3
0.16 >0.05
Urban 41 34.2 44 36.7
Occupation
Work 18 15.0 13 10.8
0.75 >0.05
No work 102 85.0 107 89.2

Table 1. Personal characteristics of the studied participants.

Variables Intervention Control group  Independent P
group (n=120) (n=120) t-test
Mean SD  Mean SD
Weight 7481 16.87 7571 1397 0.71 >0.05
Height 162.58 8.87 162.87 795 0.45 >0.05
Body mass 2841 6.18 2857 5.62 0.26 >0.05
index

Table 2. Mean score of anthropometric measurements of the
studied sample.

statistical difference between the two groups regarding
their weight, height, and body mass index.

Table 3 shows the studied participants’ pre- and
intraoperative indicators in both intervention and control
groups, which reveals that there is no significant statisti-
cal difference between the two groups regarding their
duration of complaint, fasting hours before surgery, and
duration of surgery.

Table 4 indicates the resumption of bowel function
measures between intervention and control groups,
which illustrates that there are highly statistically
significant differences between both groups regarding
the first time of bowel sound, the passage of flatus,
defecation, feeling of hunger, and length of hospital
stay.

Table 5 shows that there are highly significant sta-
tistical differences between intervention and control
groups concerning the occurrence of postoperative ileus
and its related symptoms such as feeling of abdominal
distention, nausea, and vomiting.
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Variables Intervention  Control group

group (n=120) (n=120) Independent p

t-test

Mean SD  Mean SD
Duration of 2349 6.05 2266 4.69 1.80 >0.05
complaint
(in hours)
Fasting hours 4233 580 4092 5.61 1.92 >0.05
before surgery
Duration of 6.24 129 6.22 1.03 0.17 >0.05
surgery
(in minutes)

Table 3. Pre- and intraoperative indicators of intervention and
control groups.

Variables Intervention Control Independent P
group group t-test
(n=120) (n=120)

Mean SD Mean SD

The first bowel 10.05 1.44 1522 2.02 22.81 <0.001"
sounds (hours)

The first 19.46 187 2443 1.80 21.02 <0.001™
passage of

flatus (hours)

The first 19.74 184 3103 8.28 14.54 <0.001™
defecation

(hours)

The feeling of 13.83 496 2858 12.34 12.14 <0.001™
hunger

Hospital stay ~ 28.81 1213 35.63 7.32 5.27 <0.001™

(hours)

Table 4. Postoperative parameters in both groups.
Note: * Statistically significant difference (P < 0.05);** Highly statistically significant
difference (P < 0.001).

Intervention group Control group

(n=120) (h=120)
Variables No Yes No Yes x P
No % No % No % No %
Abdominal 108 90.0 12 10.0 59 49.2 61 50.8 44.18 <0.001™
distension
Nausea 111 925 9 75 69 575 51 425 68.37 <0.001™
Vomiting 113 942 7 58 58 483 62 51.7 54.87 <0.001"

Postoperative 116 96.7 4 3.3 65 54.2 55 458 58.45 <0.001™

ileus

Table 5. Distribution of postoperative ileus symptoms among
studied participants.
Note: ** Highly statistically significant difference (P < 0.001)

4. Discussion

Assessment of gastrointestinal function after abdomi-
nal surgeries is an important responsibility of the
nurses. They should assess the function of the gas-
trointestinal tract by frequent auscultation of the bowel

movement until the regain of ordinary peristaltic move-
ment in all quadrants of the abdomen. The nurses
have to be alert about signs related to decreased
bowel movement, which include missing or deferred
bowel sounds, abdominal distention, and stoppage to
pass gas or stool.?”

Results of this study demonstrate that there are no
significant statistical differences between the chew-
ing gum group and the control group regarding their
personal characteristics, such as age, sex, educa-
tional level, residence, and occupation. Also, there is
no significant difference between the intervention and
control groups regarding their anthropometric mea-
surements such as weight, mass index, as well as
their pre- and intraoperative indicators such as dura-
tion of complaining, fasting hours before surgery, and
time of surgery. These findings mean that the inter-
vention group and the control group are homogenous
and comparable. Our findings are congruent with the
results of previous studies that found no significant
discrepancy between the control and sugar-free gum
chewing groups in terms of demographic characteris-
tics, duration of surgery, body mass index, and fasting
time before the surgery.528

Pertaining to postoperative parameters, findings of
this study indicated that there were significant statisti-
cal differences between the chewing gum and con-
trol groups regarding postoperative parameters of the
gastrointestinal function, whereas the mean time of the
onset of bowel sound, the onset of the gas passage,
the onset of defecation, the first feeling of hunger, and
the length of hospital stay was significantly lower in the
chewing gum group than in the control group. These
findings recommended that chewing gum enhances
gastrointestinal function among patients with appen-
dectomy. According to the significant literature, gum
chewing promotes food digestion and secretion of
salivary and hepatic glands through vagus nerve
stimulation, and thus gum chewing directly augments
intestinal stimulation through the release of gastroin-
testinal hormones that increase the secretion of saliva
and pancreatic juices and subsequently promotes ileus
recovery.'

The findings of this study are congruent with
numerous relevant studies. The first was a meta-
analysis of randomized clinical trials assessing the
effect of gum chewing on gut function after elective
colorectal surgery;?® the second was meta-analysis to
examine if gum chewing reduces postoperative ileus;
the third was a similar study on patients with open
appendectomy to study if chewing gum reduces post-
operative ileus after open appendectomy, and they
found that the first passage of flatus occurred earlier
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in the chewing gum group than in the control group;
the first bowel movement occurred earlier in the chew-
ing gum group than in the control group; and hospi-
tal stay was shorter in the chewing gum group than
in the control group®. Also, two meta-analyses that
assessed the gum chewing as another simple possible
method for more rapid enhancement of postoperative
gastrointestinal function showed reduction in time of
hearing first intestinal sound, passing flatus, defeca-
tion, and length of hospital stay.?>3? Two studies exam-
ined the effect of gum chewing on postoperative ileus
and inflammation in colorectal surgery,*34 as well, and
one study determined the effect of gum chewing on
postoperative ileus after cholecystectomy surgery,
demonstrating that chewing the sugar-free gum will
lead to the decrease of the time to gas passing, def-
ecation, and bowel sound hearing time. Moreover,
another study noted that the time to passage of first fla-
tus was 7 hours earlier than those in the “typical care”
control group; the time to passage of feces occurred
on average 9 hours shorter in the intervention group;
the average duration of hospital stay was shorter in
the intervention group compared to the control group;
and the first intestinal sounds were heard earlier in the
intervention group than in the control group.%

In contrast to the results of this study, in a study
carried out to evaluate the effect of chewing sugared
gum in combination with early enteral feeding on the
recovery of gastrointestinal (Gl) function after major
colorectal surgery, it was demonstrated that there was
no significant difference in time to tolerating a low-
residue diet, time to flatus, time to bowel movement,
length of postoperative hospital stay, and postopera-
tive complications.*® The discrepancy may be due to
two main factors. The first factor is the starting of early
enteral feeding, which activates the gastrointestinal
motility. The second factor is the use of sugared gum
in their study, which differs in its effect from sugarless
gum. In addition, chewing gum composition; sugar-free
gum uses sugar substitutes (e.g., sorbitol and xylitol).
These sugar surrogates can improve gut function by
causing a nonstimulant laxative effect. This represents
another factor, which may influence gut motility in the
gum-chewing group of patients.%”

The findings of this study are supported by the
findings of previous researchers regarding the feel-
ing of hunger after appendectomy, which was faster
among the chewing gum group than the control group.
These studies concluded that the feeling of hunger
was earlier among the chewing gum group in the
other one.'3%38 Also, one study discovered that the
first hungry feeling was statistically significantly faster

in favor of the study group contrasted to the control
group.®® On the other hand, there is another study
that found no significant difference between the gum-
chewing group and the other group with respect to
time to start the diet. The discrepancy between these
results and results of this study may be attributed to
the differences that existed between sample, type,
and time of surgery.?

Concerning ileus and its signs and symptoms,
results of this study discovered that there was a sig-
nificant statistical reduction in the occurrence of post-
operative ileus and related symptoms such as nausea,
vomiting, and distention favoring the chewing gum
group than the other one. In this respect, a previous
study pointed out that chewing gum improves recovery
after open appendectomy by reducing postoperative
ileus among appendectomy patients.*" These results
are in line with many studies that conducted meta-
analysis for the relation between chewing gum and
postoperative ileus and demonstrated a significant
effect suggesting that chewing gum following abdomi-
nal surgery offers benefits in reducing the time of post-
operative ileus.?>%%4042 |n addition, one study noted that
gum chewing reduced postoperative ileus and inflam-
mation among colorectal surgery patients® and another
one reported a reduction of paralytic ileus following
cholecystectomy by chewing gum.*®

Some studies contradict the findings of this study.
One study reported that there was no benefit to sug-
ared chewing gum in comparison with no gum in
patients undergoing major colorectal surgery managed
with early feeding regarding postoperative pain, nau-
sea, or appetite.®® Also, there are two previous studies
that found no effect of sugared chewing gum for patient
with colorectal surgery compared to no gum chew-
ing in their study conducted for the effect of sugared
chewing gum on the return of gastrointestinal func-
tion after major surgery.?>* The negative results are
possibly due to their practice of early enteral feeding,
which may already fasten the postoperative recovery
of gastrointestinal function. In addition, the pathophysi-
ology of postoperative ileus may be different for vari-
ous operative techniques and anatomical portions of
the Gl tract.**

5. Conclusions

Supported by the overall findings of this study, we con-
clude that chewing gum is an accessible, effortless,
safe, harmless, cheap, and effective method in declin-
ing ileus and accelerating gastrointestinal recovery after
appendectomy.
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Recommendations

Based on the findings of this study, the following recom-
mendations are suggested:

(1) Chewing sugar-free gum should be added in the
protocol of nursing care after appendectomy sur-
gery in the surgery units.

(2) Involvement of chewing gum after appendec-
tomy surgery into nursing curriculum.

(3) Conducting a further study for evaluating the
effect of chewing gum on postoperative ileus
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