
    25VOL. 3  NO.  1   •    JANUARY -  JUNE  2014    •    UERM Health Sciences Journal

Randomized controlled trial on the effect of pre-
operative gum chewing on the level of postoperative
anxiety among boys undergoing circumcision*
Angeli Anne C. Ang, Christine Corintha D. Almora, Elaina C. Al-Qaseer, Karl Henri P. Altabano, Enrimin Joie B. Alvarez,
Jeremy Philip C. Ang, Mae Madeleine N. Ang, Mark B. Angeles, Jubelle F. Aquino, Martha Margarita Arevalo,
Daniel Yakin E. Aritonang, Ma. Veronica Kaye D. Astudillo, Camille Christine M. Baes, April Keith B. Balingit,
Georgina T. Paredes, MD, MPH (Adviser)

Abstract
Introduction Circumcision is a Filipino tradition that persists today as a pre-adolescent coming-of-
age surgery that, without sufficient mental preparation, may confer some level of psychological
trauma. The procedure is made difficult by the anxiety of young boys prior to the operation. This study
aimed to determine the effects of gum chewing in the pre- and post-circumcision anxiety of school-
aged boys.
Methods  Data were gathered from 241 boys, aged 7 to 13 years, who were present in medical
missions in Quezon City in April 2013. The anxiety of the participants was assessed using the Yale
Preoperative Anxiety Scale. Data were encoded and analyzed using EpiInfoTM 3.5.4. Percent change
in mean anxiety scores during pre-intervention, post-intervention, and post-circumcision were
compared between and within the group using T-test.
Results A 7.6% decrease in anxiety score was seen in the experimental group, while a 34.4%
increase was seen in the control group.
Conclusion This study shows that gum chewing has an immediate anxiety-relieving effect which is
carried over until the postoperative period in boys undergoing circumcision.
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C  ircumcision,   as   culturally   dictated   in  the
     country, is one of  the anxiety-provoking

milestones in a school-age boy’s life. Boys are
circumcised as an act of religious dedication and
mark of  cultural identity. The procedure is usually
made difficult by the anxiety of the young boys about
to undergo the operation, identified in this study as
pre-operative anxiety. In the study of  Mahmoudi-
gharaei and colleagues,1 postoperative distress and
the level of anxiety in the operative period were
shown to be associated with the level of anxiety in
pre-operative period. This anxiety, experienced in
anticipation of  the procedure, manifests as restlessness,
irritability, aggression or depression and often leads
to uncooperative behavior, emotional outbursts, and
combative behavior peri-operatively. This eventually
leads to negative postoperative outcomes including
physical injury or emotional and psychological
trauma to the child.2 Menage,3 Boyle4 and Freud5
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B o y s  p r e s e n t  a t  m e d i c a l  m i s s i o n s  i n
Barangays San Perfecto, Doña Imelda and Doña
A u r o r a  i n  Q u e z o n  C i t y  w h o  s a t i s f i e d  t h e
following inclusion criteria were recruited: 7 to
13 years old, a resident of  Quezon City, able to
read and wri te  in  Fi l ipino, without  any co-
morbidities, and accompanied by a parent or
guardian. The computed sample size was 256
subjects. Assent and consent were both obtained
f r o m  t h e  b oy s  a n d  p a r e n t s,  r e s p e c t ive ly.
Participation was voluntary and anonymous.
Ethical approval for the study was granted by
the Ethics Review Committee of the institution.

The anxiety level of the participants was assessed
using the Yale Preoperative Anxiety Scale (YPAS),
an observational instrument which measured the
children’s anxiety during preoperative and
postoperative periods. It consisted of 22 items in five
categories: activity, emotional expressivity, state of
arousal, localization, and use of parents. The highest
behavioral level/number observed in each category
was the score for that particular category. Since each
category had a different number of  items, partial
weights were calculated by dividing the observed level
with the total number of  items in that category. The
partial weights were then added; the sum of the
partial weights was multiplied by 100 to get the
percentage and then divided by five, yielding the total
adjusted score which ranged from 23 to 100. The
total adjusted score or the YPAS score was classified
into low-anxiety level (23 to 48), moderate-anxiety
level (49 to 74), and high-anxiety level (75 to 100).
YPAS was used to measure the baseline, post-
intervention and post-circumcision anxiety scores of
the subjects. Researchers underwent standardized
training prior to the implementation of the study in
order to prevent inter-observer bias. The designated
observers were blinded  to prevent subjective bias in
the YPAS scoring.

Subjects were randomly allocated to either
experimental or control group by drawing lots. The
baseline anxiety levels were determined for both
groups. The experimental group was then asked to
chew sugar-free gum (Orbit®) for five minutes, 5
to 10 minutes before circumcision. The post-
intervention anxiety level was then determined.
The post -c i rcumcis ion anxiety  leve ls  were
determined.

Baseline, post-intervention, and post-circumcision
anxiety scores for both control and treatment groups

viewed circumcision as an act of bodily mutilation;
thus, without sufficient mental preparation, it may
confer some level of psychological trauma, which
may sometimes lead to development of aggressive
behavior and nightmares. Further studies6,7 also
reported a direct causal relationship between
circumcision and the subsequent development of post-
traumatic stress disorder (PTSD) among young boys,
since the experience involves extreme physiological
and behavioral responses, which cause trauma to the
patient.8

In the Philippines, where the population of  males
aged 5 to 14 years is more than 10 million,9

circumcision can be considered to be one of the
surgical procedures done mostly among the male
pediatric population. In 2007, 42% of boys
circumcised were under 10 years, 52% 10 to 14 years,
and 5% 15 to 18 years.6 The high demand for this
outpatient minor surgical procedure has been
addressed by the medical community in the form of
medical missions or “tuli missions” done in the
communities. These missions, however, because of
the makeshift nature of recreating a medical set-up
in the community setting, are often lacking in facilities
for comfort and health education; thus, adding to
the anxiety experienced by the patients. Both external
and internal factors could aggravate the anxiety of
the child.6 No measures are currently offered to the
children to address the anxiety they feel prior to the
procedure.

A proposed anxiety-distraction10 measure to
decrease pre-operative anxiety associated with
circumcision is gum chewing. Kamiya,11 Young8 and
Scholey12 stated in three different researches that gum
chewing decreases pain response, enhances serotonin
release and helps in pre-operative relaxation, and
decreases self-rated task-induced anxiety. Thus, this
study aimed to determine the effectiveness of gum
chewing in reducing the pre-operative and post-
operative anxiety of school-age boys undergoing
circumcision.

Methods
This was a randomized controlled trial involving boys
for circumcision from three barangays in Quezon
City last April 2013. Postoperative anxiety levels were
compared between the experimental group who were
iven chewing gum before circumcision and a control
group.
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were encoded using EpiInfoTM 3.5.4; data was
analyzed using EpiInfoTM 3.5.4 and OpenEpi 3.01.
An independent T-test used to compare the scores
between groups and a paired T-test was used to
compare the data within the same group. A chi-square
test was used to compare the change in anxiety level
between and within both groups.

Results
A total of 261 participants qualified for the study; of
these, 20 (7.66%) were excluded due to 1) sudden
withdrawal, either before or while the participant was
on the operating table and 2) failure to pass the
medical criteria for circumcision as assessed by
physician volunteers but in whom chewing gum had
already been given.  The remaining 241 participants
consisted of the experimental group with a mean age
of  10.7 years comprising 46.9% of  the subjects, and
the control group with a mean age of 10.8 years
comprising 53.1% of  the subjects. Table 1 shows that
the two groups are comparable in terms of  age,
caregiver and previous hospitalization.

Table 2 shows that the baseline mean anxiety
scores of the chewing gum group were significantly
higher than that of the control. After being given
chewing gum, the experimental group’s mean anxiety
score decreased by 1.4% while the control group’s

Table 1.  Demographic characteristics of participants.

E C p-value
n = 113    n = 128

Age (years)
7   1 (0.9%)   3 (2.3%) 0.99
8   2 (1.8%)   6 (4.7%) 0.98
9 15 (13.3%) 14 (10.9%) 0.99

  10 28 (24.8%) 32 (25.0%) 1.0
  11 31 (27.4%) 33 (25.8%) 0.99
  12 28 (24.8%) 27 (21.1%) 0.98
  13   8 (7.1%) 13 (10.2%) 0.98

Caregiver
Mother 85 (75.2%) 96 (75.0%) 1.0
Father 23 (20.4%) 25 (19.5%) 0.99
Both   5 (4.4%)   5 (3.9%) 1.0
Others   0   2 (1.6%) 0.99

Previous Hospitalization
With 69 (61.1%) 85 (66.4%) 1.0
Without 44 (38.9%) 43 (33.6%) 0.99

E: experimental; C: Control

score increased by 20% pre-operatively. The difference
in percentage change from baseline to post-
intervention between the two groups was significant.
The percent change from post-intervention to post-
circumcision score was then compared between and
within the groups. In the control group, a significant
12% increase in anxiety score was seen, while a 6.2%
decrease was observed in the experimental group. A
net increase in anxiety score was observed in the
control group, while a net decrease in anxiety score
was observed in the experimental group as seen in
Table 2. The differences were significant. Figure 1
shows a decreasing trend in the anxiety scores in the
experimental group from baseline to the post-
circumcision period (7.6% decrease) while an
increasing trend is seen in the control group (34.4%
increase).

Table 2.  Mean anxiety scores and corresponding percent
changes in different periods of anxiety: experimental vs. control.

Period of Anxiety E C Statistical test

Mean Anxiety Scores P-value

B 32.7 29.9 0.044
P I 32.2 35.9 0.014
PC 30.2 40.2   <1x10-7

% Change in Mean Anxiety Score T-test

B to PI 1.4% 20% 14.30
   ↓  ↑

PI to PC 6.2% 12% 17.57
   ↓  ↑

B to PC
(Net Change) 7.6% 34.4% 23.93

   ↓  ↑

E: Experimental; C: Control; B: Baseline; PI: Post-intervention;
PC: Post-circumcision

Table 3 shows the proportion of  participants in
each anxiety level. In all three assessment periods,
most participants were in the low-anxiety group.
Among the control, there was a decreasing number
in the low-anxiety group and an increasing number
in the moderate-anxiety group, while the reverse was
observed among the experimental group. A
comparison of the two groups’ composition showed
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that baseline distribution of the subjects was similar
(P = 0.11), while both post-intervention and post-
circumcision were significantly different (P < 0.05).
Within the group, chi square test showed no
significant changes in the distribution of subjects in
the experimental group from baseline to post-
intervention (P = 0.21) and from baseline to post-
circumcision (P = 0.13); however, the opposite was
noted in the control group. Significant increases in
the proportion of moderate/high anxiety subjects in
the control group were seen from baseline to post-
intervention (P = 0.004), and from post-intervention
to post-circumcision (P = 0.02).

Discussion
The current study evaluated the effectiveness of
preoperative gum chewing on postoperative anxiety

Table 3.  Percent distribution of subjects according to level of
anxiety.

Level of Anxiety
   Experimental Control

L M H    L M H

B 85.8 13.3 0.9 92.2 7.8 0

P I 91.2   8.0 0.9 79.7 19.5 0.8

P C 92.0   6.2 1.8 67.2 30.5 2.3

*B - Baseline; PI - Post-intervention; PC - Post-circumcision;
L - Low Anxiety; M - Moderate Anxiety; H - High Anxiety

among boys undergoing circumcision. Baseline
YPAS scores obtained in both arms indicated some
level of anxiety among the subjects. This anxiety may
be attributed to the extreme physiological and
behavioral responses brought about by circumcision.12

According to Cansever, the experience of
circumcision lends a feeling of reality to the repressed
fantasies, which amplifies the anxiety associated with
it.13 Apart from the external threatening situation, and
an internal anxiety is presented for the child’s ego to
face.

The increasing trend in the mean anxiety scores
of the control group immediately before and after
the procedure exemplifies the natural course of a child
undergoing circumcision based on its accompanying
psychological effects – one of which is castration-
anxiety.12 In a study by Yilmaz, several forms of
anxiety disorders such as multiple anxieties,
overanxious disorder, simple and social phobias, and
separation anxiety were observed to be remarkably
high in their subjects undergoing circumcision.6

A decrease in mean YPAS score in the
experimental group between baseline and post-
intervention period and an increase in the control
group suggests an immediate anxiety-decreasing effect
in the experimental group which may be attributed
to gum chewing. This is supported by Menage, who
found that regular gum chewing may decrease anxiety
in the healthy young adult population.3 Another
study by Scholey reports a decrease in self-rated
anxiety and stress associated with gum chewing on
task-induced stress.12  Lastly, a study by Otomaru
states that regular gum chewing improves anxiety,
mood and fatigue.14

Post-operative distress and the level of  anxiety in
the operative period are associated with the level of
anxiety in pre-operative period.1 Thus, the researchers
wanted to know if the effect of the gum-chewing
would persist even after the circumcision. The further
decrease in the post-circumcision YPAS score in the
experimental group suggests a lasting effect of gum
chewing on anxiety until the post-circumcision
period.

Since there were no other interventions made to
this arm aside from gum administration and care was
done to ensure an equal setting among arms, it its
highly likely that the decreasing trend in anxiety level
in the experimental group effect came from the gum
chewing. This is consistent with the study of Kamiya
that prolonged rhythmic gum chewing activates the

Figure 1.  Comparison of the trend in the mean YPAS scores
from baseline/pre-intervention (B), post-intervention (PI), to post-
circumcision (PC).

Effect of pre-operative gum chewing on the level of postoperative anxiety among boys undergoing circumcision
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ventral part of prefrontal cortex augmenting activity
of  5-HT neurons in the dorsal raphe nucleus, which
in turn suppresses nociceptive responses.11

The classifications of subjects according to their
levels of  anxiety - low, moderate and high - were
analyzed for a more clinical application. Chi-square
was used to determine the significance in the change
in distribution in these classifications, from baseline
to post-circumcision, between groups and within
groups. Baseline data showed that both groups had
similar distributions initially. Within the experimental
group, even though there was an increase in the
number of subjects in the low-anxiety group from
baseline to post-circumcision, this change in the
distribution of subjects across levels of anxiety was
not significant. However, the fact that there was a
decreasing trend is significant because previous
studies1 showed that even experimental groups would
have an increasing trend in anxiety score and that
intervention would just decrease the increment in the
postoperative anxiety. On the other hand, more
subjects changed from low-level to moderate-high
level anxiety in the control group as the circumcision
neared, with a significant change from baseline to
post-intervention and from post-intervention to post-
circumcision. This increasing trend in anxiety would
be expected from anyone undergoing a surgical
operation. This means that the administration of gum
chewing to the experimental group prevented an
increase in anxiety level, contrary to what was
experienced by the controls.

However, the presence of  other factors may have
contributed to the aforementioned results. This
includes the lack of blinding among subjects which
may have rendered subjective bias. Gum chewing in
the experimental group might have caused a placebo
effect and a counterpart increase in the anxiety levels
of those who were not given chewing gums. Another
factor may have been inter-observer bias. Individual
differences among the observers in terms of
observational skills possibly caused variation in
scoring of the subjects despite training prior to data
gathering.  The duration of the procedure may also
have contributed to variations in anxiety level
carryover. A short procedure might have reflected a
carry-over in post-circumcision anxiety, whereas, a
long procedure may have exhausted the low anxiety
carry-over of the gum chewed. The surgical difficulty
of the procedure based on individual physical
differences of each participant or intra-operative

complications were not taken into account. These
differences may have led to variations in anxiety levels
intra-operatively which subsequently led to variations
in anxiety level postoperatively apart from the effects
of  gum chewing. Furthermore, there was a dropout
of  20 participants which might have increased the
P-value.

With results suggesting reduced state anxiety5 and
reduced perceived levels of  stress,6 therapeutic use of
chewing gum as pre-circumcision modality seems
promising as the method is simple, inexpensive and
easy to administer. Since circumcision is a prevalent
practice in our country15 then its implications are
highly favorable for this nation’s youth. However,
further studies that serve to eliminate limitations
mentioned are encouraged to further investigate the
role of gum chewing in circumcision anxiety level
reduction.

This study showed that gum chewing has an
immediate anxiety-relieving effect  pre-operatively in
boys undergoing circumcision; this effect was carried
over until the post-operative period. Thus, the
researchers recommend the inclusion of a pre-
operative anxiety assessment in the surgical checklist
of pediatric patients. Anxiety should be considered
as a fifth vital sign that assesses the psychological
readiness of the child and thus should be addressed
through anxiety-reducing modalities such as gum
chewing.

Implications of the study as a possible modality
in improving preoperative patient care in relation to
development of postoperative psychological trauma,
aggressive behavior, nightmares and later on post-
traumatic stress disorder should be considered. Thus,
an immediate and accessible anxiety control modality
such as gum chewing should be advocated by mental
health practitioners for those who have poor or
immature psychological defense mechanisms such as
children and those with anxiety disorders as an
emergent therapy for anxiety-provoking situations to
allay symptoms and prevent further morbidities.

A follow-up study may be done on the effects of
gum chewing on circumcision.  To improve validity,
points for improvement would be employment of
stratification to ensure comparable baseline values,
participants should be blinded to prevent a placebo
effect and subjective bias, parents or guardians should
be instructed not to give their children gums to avoid
contamination of  controls, and surgical factors
should be considered in evaluating carry-over of the
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decrease in anxiety level. Furthermore, a separate
study may be conducted to modify the YPAS scale
to include assessment for intraoperative anxiety and
to tailor the assessment tool to the specific age group
being assessed. The modified tool would be beneficial
for parallel studies conducted including minor
surgery postoperative anxiety assessment for both
pediatric and adult age groups.

The results of our study show that gum chewing
- a simple,  inexpensive and accessible non-
pharmacologic modality - can decrease the pre-
circumcision anxiety, an effect carried over until the
post-circumcision period; the researchers strongly
recommend the provision of gum among boys prior
to circumcision. Additional studies involving other
minor surgical procedures conducted not just among
the pediatric group but also among adults are also
recommended.

Acknowledgments
The researchers would like to thank those who helped
in the completion of  this study: Dr. Eric Constantine
Valera and Dr. Januario Sia-Cunco for allowing the
researchers to carry out the study during the various
tuli missions they organized in the summer of 2013;
the young boys and their guardians who agreed to
participate in the study; the Almighty God for His
grace, guidance, blessings and love.

Funding and Conflicts of Interest
This research was funded by the University of the
East Ramon Magsaysay Memorial Medical Center,
Inc. College of  Medicine. The authors declare that
there are no conflicts of interest.

References
 1. Mahmoudi-gharaei J, Moharari F, Shahrivar Z, et al. Effect of

preoperative play interventions on post-surgery anxiety.  Iranian
J Psychiatr 2008; 3(4): 20-4.

  2. Goldman R. The psychological impact of circumcision. Br  J
Urol  Int  [online], November 2012, 83(1), 93-102. Available
from http://www.cirp.org/library/psych/goldman1/.

  3. Menage J. Circumcision and psychological harm. September
1998. Available from http://www.norm-uk.co.uk/
psycheff.htm.

  4. Boyle G, et al.  Male circumcision: pain, trauma and
psychosexual sequelae. J Health Psychol 2002; 329-43.

  5. Freud A. The role of bodily illness in the mental life of children.
Psychoanalytic Study of  the Child. New York: International
University Press, 1952.

  6. Yilmaz E, Batislam E, Basar M, Basar H. Psychological trauma
of circumcision in the phallic period could be avoided by
topical steroids. Int J Urol [online], 2012. Available from
http://www.cirp.org/library/psych/yilmaz1/.

  7. Ramos S, Boyle GJ. Ritual and medical circumcision among
Filipino boys: evidence of  post-traumatic stress disorder.
Humanities & Social Sciences papers. Paper 114 [online],
2000. Retrieved from: http://epublications.bond.edu.au/
hss_pubs/114.

  8. Young D. Chewing gum may help reduce stress according to
new research. Medical News Today. Retrieved from: <http://
www.medicalnewstoday.com/releases/119826.php> 2013.

  9. National Statistical Coordinating Board. Statistics. Retrieved
from: http://www.nscb.gov.ph/secstat/d_popn.asp. 2012.

10. Ahmed M, Farrell M, Parrish K, Karla A. Preoperative anxiety
in children: risk factors and non-pharmacological management.
MEJ Anesth 2011; 21(2): 153-70.

11. Kamiya K, Fumoto M, Kikuchi H, et al. Prolonged gum
chewing evokes activation of the ventral part of prefrontal
cortex and suppression of nociceptive responses: involvement
of the serotonergic system. J Med Dent Sci 2010; 57(1): 35-
43.

12. Scholey A, Haskell C, Robertson B, Kennedy D, Milne A,
Wetherell M. Chewing alleviates negative mood and reduces
cortisol during acute laboratory psychological stress. Physiol
Behavior 2009; 97: 304-11.

13. Cansever G. Psychological effects of  circumcision. Br J Med
Psychol. [online], November 2012. Available from: < http://
www.cirp.org/library/psych/cansever/>.

14. Otomaru A, Sakuma Y, Mochizuki Y, et al. Effect of  regular
gum chewing on levels of  anxiety, mood, and fatigue in healthy
young adults. Clin Pract Epidemiol Mental Health 2011; 7:
133-9.

15. World Health Organization and Joint United Nations
Programme on HIV/AIDS. Male circumcision: global trends
and determinants of  prevalence, safety, and acceptability
[online],  December 2012, Available from:  http://
malecircumcision.org/media/documents/MC_Global_
Trends_Determinants.pdf.

Effect of pre-operative gum chewing on the level of postoperative anxiety among boys undergoing circumcision


