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EFFECT OF CHEWING GUM USE ON
ORAL HYGIENE AND VOLATILE SULPHUR
COMPOUND CONCENTRATION

EHIZELE A.O, AKHIONBARE O.

ABSTRACT

Chewing of gum has been favoured by many people because of its beneficial effects. The
objective of this study was therefore to determine the difference between the oral hygiene
status, organoleptic assessment, self perception of malodour as well as the mouth- air
volatile sulphur compound concentration of chewing gum users and non chewing gum
users as well as to determine reasons for chewing gum. Eighty- two young adults were
involved in this cross-sectional study. Data collected include chewing gum use, frequency of
chewing, type of gum chewed; reason for chewing and for discarding chewed gum as well as
self perception of oral malodour. Their oral hygiene status was determined using the
simplified oral hygiene index (OHI-S) and organoleptic assessment was done. The objective
measurement of the VSC was also done using the Halimeter®. Majority (88.9%) of the
females chew gum (P= 0.05) as well as 88.5%) of the participants who reported self-
perception of oral malodour. Eighty percent of participants with strong concentration of VSC
(i.e. =250ppb), 78.7% with noticeable odour and 66.7% with poor oral hygiene also chew
gum. Reasons for chewing gum include its sweet taste (18.5%), to stay awake (19.5%), to
remove impacted food (12.3%), to mask the smell of food (10.7%) and to reduce the urge to
smoke (1.5%). It can be concluded that there is no difference between the oral hygiene status,
organoleptic assessment, self perception of oral malodour as well as the mouth- air volatile
sulphur compound concentration of chewing gum users and non chewing gum users. The
reasons given for chewing gum are similar to those previously reported and chewed gum is

discarded once the reason for chewing is no longer there.

Introduction

Chewing of gum has been favoured by many
people because of its ability to improve
concentration, relax and ease tension,
moisten the mouth, help stay alert and
awake, resist the urge to smoke, reduce ear
discomfort while flying, satisfy snack
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craving, prevent heartburn after meals and
improve long term memory." Apart from the
aforementioned general benefits, chewing
gum has been found useful as a drug delivery
system.’ It has also been reported to have the
ability to significantly increase salivary flow
rate, raise the plaque-pH levels, reduce
extrinsic stain formation and improve oral
malodour.*® Chewing of gum has also been
found to have non dental therapeutic effect. It
has been reported to stimulate bowel motility
after colorectal surgery.’

A systematic review concluded that the use
of sugar-free chewing gum as an adjunct to
toothbrushing resulted in significant
reduction in plague accumulation although
there was no significant effect on the severity
of gingivitis.® This suggests that chewing of
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gum may have a positive effect on an
individual's oral health. However, not much
has been done on oral health effects of the use
of chewing gum among Nigerians.

This study was therefore aimed at
determining the difference between the oral
hygiene status, organoleptic assessment, self
perception of malodour as well as the mouth-
air volatile sulphur compound concentration
of chewing gum users and non chewing gum
users. This is necessary to serve as a guide for
a properly designed study which will
determine a cause-effect relationship between
chewing gum use and oral hygiene. Another
objective of the study was also to determine
reasons for chewing gum and reasons for
discarding chewed gum.

Methods

This pilot study was carried out at the
Periodontology Clinic of the University of
Benin Teaching Hospital, Nigeria. Eighty-
two young adults, who were part of a larger
study to determine the relationship between
the concentration of VSC in mouth air of young
adults and the health of their periodontium,
were randomly selected. Informed consent
was obtained from the participants and the
protocol for human participation was
reviewed and approved by the Ethics and
Research Committee of the University of
Benin Teaching Hospital, Nigeria.

The history of chewing gum use, frequency of
chewing, type of gum chewed, reason for
chewing, reason for discarding chewed gum
as well as perception of oral malodour was
taken. Other clinical parameters measured
include the oral hygiene status (using the
simplified oral hygiene index (OHI-S) by
Greene and Vermillion9) and organoleptic
assessment (using a scale ranging from0to 5
based on the study by Rosenberg et al 10). For
the purpose of this study, the organoleptic
scores were grouped into two. Score 0 made
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up the group without odour while scores **
made up the group with odour. The objective
measurement of the VSC was also done using
the Halimeter® manufactured by the
Interscan Corporation.” For standardization,
all study participants brushed the night before
and omitted toothbrushing on the morning the
measurement of the clinical parameters was
done.

The data was analyzed using the Statistical
Package for Social Sciences (SPSS Inc,
Chicago Illinois, USA) version 15.0 for
frequency distributions and cross tabulation.
Chi square test was done to test statistical
significance. P values<< 0.05 were considered
statistically significant.

Results

All the studied young adults were under 40
years. The male to female ratio was 1.3:1.
Majority (68.3%) had no perception of oral
malodour and 79.3% claimed to chew gum.
Normal concentration of VSC was recorded
in 43.9% of the participants and none of
them had the organoleptic assessment score
greater than score 3. Also, 55.8% had a good
oral hygiene. (Table 1)

Majority (88.9%) of the females chewed gum
(P= 0.05) and more of the participants who
reported self- perception of oral malodour
(88.5%) chewed gum (P= 0.145). Eighty
percent of participants with strong
concentration of VSC (i.e. >250ppb), 81.3%
with weak concentration of VSC (181-
250ppb) and 77.8% with normal
concentration of VSC (0-180ppb) reported
chewing of gum (P= 0.953). Eighty-one
percent with no odour (score 1) and 78.7%
with noticeable odour also chewed gum (P=
0.824). Also, 38 participants (77.6%) with
good oral hygiene, 25 participants (83.3%)
with fair oral hygiene and 2 participants
(66.7%) chewed gum (P=0.718) (Table 2).

Reasons given by participants for chewing
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Table 1: Frequency table of the studied variables

Variables n (%)
Sex

Male 46 (56.1)
Female 36 (43.9)
Perception of malodour

Yes 26 (31.7)
No 56 (68.3)
Chewing gum use

Never 17 (20.7)
Frequently 10 (12.2)
Occasionally 55 (67.1)
Concentration of VSC

Normal = 0-180 ppb 36 (43.9)
Weak = 181-250 ppb 16 (19.5)
Strong = >250 ppb 30 (36.6)
Organoleptic score

Score 0= no appreciable odour 21 (25.6)
Score 1= barely noticeable odour 41 (50.0)
Score 2= slight but noticeable odour 19 (23.2)
Score 3= moderate odour 1(1.2)
Oral hygiene status

Good 49 (59.8)
Fair 30 (36.6)
poor 3(3.7)
Total 82 (100.0)
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Table 2: Relationship between chewing gum use and the studied variables.

Variable
Gender

Male

Female

Malodour Perception
Yes

No

Concentration of VSC

Normal = 0-180 ppb
Weak = 181-250 ppb
Strong = >250 ppb
Organoleptic score
Group with no odour
Group with odour
Oral hygiene status
Good

Fair

poor

Chewing gum use

Yes

n (%)

33 (71.7)

32 (88.9)

23 (88.5)

42 (75.0)

28 (77.8)
13 (81.3)

24 (80.0)

17 (81.0)

48 (78.7)

38 (77.6)
25 (83.3)

2 (66.7)

No

n (%)

13 (28.3)

4(11.1)

3(11.5)

14 (25.0)

8(22.2)
3 (18.8)

6 (20.0)

4 (19.0)

13 (21.3)

11 (22.4)
5(16.7)

1 (33.3)

Total

n (%)

46 (100.0)

36 (100.0)

26 (100.0)

56 (100.0)

36 (100.0)
16 (100.0)

30 (100.0)

21 (100.0)

61 (100.0)

49 (100.0)
30 (100.0)

3 (100.0)

3.810

2.124

0.097

0.049

0.661

P value

0.051

0.145

0.953

0.824

0.718
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Table 3: Participants’ reasons for chewing gum and for discarding the chewed gum

Male Female
Answer n (%) n (%) n (%)
Reasons for chewing gum
For its sweet taste 4(12.1) 8(25.0) 12 (18.5)
To stay awake 11 (33.3) 5(15.6) 16 (19.5)
To reduce urge to smoke 0(0.0) 13.1) 1(1.5)
To reduce hunger 0(0.0) 1(3.1) 1(1.5)
To remove impacted food 2(6.1) 6 (18.8) 8 (12.3)
To reduce smell of food 4(12.1) 3(9.4) 7 (10.7)
To exercise the jaws 2(6.1) 0(0.0) 2(3.1)
To feel cool 4(12.1) 2(6.2) 6 (9.3)
Multiple reasons 6 (18.2) 6 (18.8) 12 (18.5)
Total 33 (100.0) 32 (100.0) 65 (100.0)

X?=15.92, P = 0.069
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Table 4: Relationship between participants’ reasons for chewing gum and the type chewed.

Types of chewing gum
Sugared Sugar free Coffee Total
containing

Reasons for chewing gum n (%) n (%) n (%) n (%)
For its sweet taste 12 (100.0) 0(0.0) 0(0.0) 12 (100.0)
To stay awake 12 (75.0) 0(0.0) 4(25.0) 16 (100.0)
To reduce urge to smoke 1 (100.0) 0(0.0) 0(0.0) 1 (100.0)
To reduce hunger 1(0.0) 0(0.0) 0(0.0) 1 (100.0)
To remove impacted food 5(62.5) 3(37.5) 0(0.0) 8 (100.0)
To reduce smell of food 3(42.9) 3(42.9) 1(14.2) 7 (100.0)
To exercise the jaws 1(50.0) 1 (50.0) 0(0.0) 2 (100.0))
To feel cool 5(83.3) 1(16.7) 0(0.0) 6 (100.0)
Multiple reasons 8 (66.7) 0(0.0) 4(33.3) 12 (100.0)
Total 48 (73.8) 8(12.3) 9 (13.9) 65 (100.0)

X?=32.12, P =0.01

m When it becomes
tasteless

® When my jaw aches

m When it is no longer
necessary to stay awake

® When my mouth is clean

m When there is no more
urge to smoke

= Multiple reasons

Fig 1: Participants’ reasons for discarding chewed gum.
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gum include; for its sweet taste (18.5%), to
stay awake (19.5%), to reduce the urge to
smoke (1.5%), to reduce hunger (1.5%), to
remove impacted food (12.3%), to reduce
smell of food (10.7%), to exercise the jaws
(3.1%) and to feel cool (9.3%). More than one
of reasons was given by 18.5% of the
participants (Table 3). More of the females
(25.0%) chewed gum for its sweet taste while
more of the males (33.3%) chewed gum to
stay awake. More of the males chewed gum to
feel cool when compared with the females
(P=0.069) (Table 3).

Out of the 65 participants who chewed gum,
73.8% chewed sugared chewing gum, 12.3%
chewed sugar-free chewing gum and 13.9%
chewed coffee containing chewing gum. All
the participant who chewed gum for the
sweet taste chewed the sugared type and only
25% who chewed gum to stay awake chew the
coffee containing type (P=0.01) (Table 4).
Participants discard chewed gum when it
becomes tasteless (38.5%), when jaw aches
(29.2%), when it is no longer necessary to stay
awake (9.2%), when the mouth is clean
(12.3), when there is no more urge to smoke
(3.1%) and for more than one of these listed
reasons (7.7%) (Fig 1).

Discussion

The percentage of the females who chew gum
is more than the percentage of males who
chew gum in this study. Chewing gum may be
considered stylish and as a useful weight loss
tool in some quarters. Also, women are
generally considered more stylish and more
weight conscious than men. This pattern is
therefore not surprising. The surprising thing
however was that majority of the participants
in this study who chew gum for a stylish
reason (“to feel cool””) were males.

Chewing gum has been reported to have a
long-term effect on the organoleptic score of
individuals.” This study was however not
able to confirm this long-term effect as
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majority of the study participants with oral
malodour and majority of those without any
appreciable odour all claim to chew gum.
Furthermore, none of the participants in this
study claimed to chew the minty type of
chewing gum which may have masking effect
on oral malodour.

Although a previous study “ reported that
chewing gum could considerably reduce VSC
levels in mouth air, the result from this study
did not show any clear difference in the VSC
concentration of individuals who chew gum
and those who do not. Majority of the study
participants, notwithstanding their VSC
concentration grouping, reported chewing
gum.

The effect of chewing gum on oral hygiene
status could also not be established by this
study. More participants in each group of oral
hygiene status (good, fair or poor) reported
chewing gum. This resultis similar to that ofa
previous study where the effect of chewing
sugar-free gum on plaque and gingivitis
scores, in the absence of tooth brushing,
could not be established.* However, what can
be established is than only a few of the
chewing gum users in this study make use of
the sugar- free type which is generally
considered beneficial to oral health.”

Most of our study participants claimed that
they chew gum to stay awake. It has been
previously suggested that chewing gum
increases alertness.” It was suggested that
although chewing gum improved selective
and sustained attention, it failed to improve
memory."” Another study also reported that
chewing gum seems to have a positive effect
on subjective alertness, but the evidence on
alertness biomarkers is not consistent.®
Furthermore, gum base containing sucrose
has been said to induce relaxed concentration
effect and arousal tendency.” It has been
reported that higher caffeine intakes do not
necessarily result in additional increases in
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alertness® and this may be why fewer people
who use chewing gum to stay awake in this
study make use of the coffee containing type.

Other health related reasons for chewing
gum have also been reported. Chewing gum
forms of nicotine replacement therapy have
been said to increase the chances of willing
individuals to successfully stopping
smoking.” It is therefore not surprising that
few individuals in this study claimed the
reason for chewing gum is to stop smoking.
However, chewing gum form of NRT was not
reported in this study. This may be because
chewing gum form of NRT is still not easily
available in our setting.

Many oral health effect of chewing gum have
been reported. A school-based oral health
education (OHE) programme assessing the
effect of sugar-free chewing gum on the oral
health status of children over a period of 2
years reported some positive effect
improving the children's oral hygiene.” It has
also been reported by other studies that
chewing gum may promote periodontal
health * and reduce oral malodour.” * This
study supports all the above documented
effects of chewing gum because many of the
participants in this study gave oral health
related reasons for chewing gum.

Despite the fact that there is anecdotal
evidence that chewing gum may cause
Temporo-mandibular joint pain, a few of the
study participants make use of chewing gum
to exercise the jaws. This study however did
not report any previously reported non
dental related reason for chewing gum. This
may be because the study was carried out
among dental patient who probably focused
on giving dental related responses.

The reasons given for discarding chewed
gum in this study suggest that individuals
discontinue chewing of gum once the reason
for starting it in the first place is no longer
there. These reasons are self determined and
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do not require any outside influence. The
limitation of this study is that, just like any
other study that relies partly on self reported
data, there may have being some level of
recall bias which may result in over
estimation or under estimation.

Conclusion

It can be concluded that there is no
difference between the oral hygiene status,
organoleptic assessment, self perception of
malodour as well as the mouth-air volatile
sulphur compound concentration of chewing
gum users and non chewing gum users. The
reasons given for chewing are similar to those
previously reported and chewed gum is
discarded once the reason for chewing is no
longer there.

Acknowledgement

The authors will like to acknowledge the role
of Dr Uyi Osaikhuwomwan, the 2nd odour
judge for the organoleptic assessment.

References

1. Grover HS, Blaggana V, Blaggana A, Sharma D.
Chewing gum: The good, the bad and the ugly.
JPFA. 2008; 22:105-114

2. Simons D, Brailsford SR, Kidd EA, Beighton D.
The effect of medicated chewing gums on oral
health in frail older people: a 1-year clinical trial. J
Am Geriatr Soc. 2002; 50(8):1348-1353.

3. Polland KE, Higgins F, Orchardson R. Salivary
flow rate and pH during prolonged gum chewing
in humans. JOral Rehabil. 2003;30:861-865

4. Hanham A, Addy M. The effect of chewing sugar-
free gum on plaque regrowth at smooth and
occlusal surfaces. J Clin Periodontol.
2001;28:255-257

5. Walter PA, Biesbrock AR, Bartizek RD. Benefits of
sodium Hexametaphosphate- containing
Chewing gum for extrinsic stain inhibition. J
Dental hygiene. 2004; 78(4):1-8

6. Manikandan P, Ventatachalam M, Kumar RRR.
Oral health: Role of chewing gum. Brunei Int
MedJ. 2011; 7(3): 130-138



7.

10.

11.

12.

13.

14.

15.

reducing postoperative

Chan MK, Law WL. Use of chewing gum in
ileus after elective
colorectal resection: a systematic review. Dis
Colon Rectum. 2007;50(12):2149-2157.

Keukenmeester RS, Slot DE, Putt MS, Van der
Weijden GA. The effect of sugar-free chewing
gum on plaque and clinical parameters of
gingival inflammation: a systematic review. IntJ
DentHyg. 2013;11(1):2-14

Greene JC, Vermillion JR. The simplified oral
hygiene index.JAm Dent Assoc. 1964; 68: 25-31

Rosenberg M, Kulkarni GV, Bosy A, McCulloch
AG. Reproducibility and sensitivity of oral
malodour measurements with a portable
sulphide monitor. J Dent Res. 1991; 70:1436-
1440.

Interscan Corporation Halimeter Instruction
Manual. www.halimeter.com (Accessed on
24/07/09)

Tanaka M, Toe M, Nagata H, Ojima M, Kuboniwa
M, Shimizu K, Osawa K, Shizukuishi S. Effect of
eucalyptus-extract chewing gum on oral
malodor: a double-masked, randomized trial. J
Periodontol. 2010; 81(11):1564-1571.

Yaegaki K, Coil JM, Kamemizu T, Miyazaki H.
Tongue brushing and mouth rinsing as basic
treatment measures for halitosis. Int Dent J. 2002;
52(3):192-196.

Keukenmeester RS, Slot DE, Putt MS, Van der
Weijden GA. The effect of sugar-free chewing
gum on plague and clinical parameters of
gingival inflammation: a systematic review. IntJ
DentHyg. 2013; 11(1):2-14.

Al-Haboubi M, Zoitopoulos L, Beighton D,
Gallagher JE. The potential benefits of sugar-free
chewing gum on the oral health and quality of
life of older people living in the community: a
randomized controlled trial. Community Dent
Oral Epidemiol. 2012; 40(5):415-424

Effect of Chewing Gum Use on Oral Hygiene and Volatile Sulphur

16.
learning,

17.

18.

19.

20.

21.

22.

23.

24.

Compound Concentration......133

Smith A. Effects of chewing gum on mood,
memory and performance of an
intelligence test. Nutr Neurosci. 2009; 12(2):81-
88.

Smith A. Effects of chewing gum on cognitive
function, mood and physiology in stressed and
non-stressed volunteers. Nutr Neurosci.
2010;13(1):7-16

Allen AP, Smith APA Review of the Evidence
that Chewing Gum Affects Stress, Alertness and
Cognition. Journal of Behavioral and
Neuroscience Research.2011;9(1), 7-23

Masumoto Y, Morinushi T, Kawasaki H, Ogura T,
Takigawa M. Effects of three principal
constituents in chewing gum on
electroencephalographic activity. Psychiatry
Clin Neurosci. 1999; 53(1):17-23

Smit HR, Rogers PJ. Effects of low doses of
caffeine on cognitive performance, mood and
thirst in low and higher caffeine consumers.
Psychophymacology. 2000; 152:167-173.

Stead LF, Perera R, Bullen C, Mant D, Hartmann-
Boyce J, Cahill K, Lancaster T. Nicotine
replacement therapy for smoking cessation.
Cochrane Database Syst Rev. 2012;
11:CD000146.

Peng B, Petersen PE, Bian Z, Tai B, Jiang H. Can
school-based oral health education and a sugar-
free chewing gum program improve oral health?
Results from a two-year study in PR China. Acta
Odontol Scand. 2004; 62(6):328-332.

Nagata H, Inagaki Y, Tanaka M, Ojima M, Kataoka
K, Kuboniwa M, Nishida N, Shimizu K, Osawa K,
Shizukuishi S. Effect of eucalyptus extract
chewing gum on periodontal health: a double-
masked, randomized trial. J Periodontol. 2008;
79(8):1378-1385.

Kleinberg I, Codipilly DM. Cysteine challenge
testing: a powerful tool for examining oral
malodour processes and treatments in vivo. Int
DentJ. 2002;52(3):221-228.

© CMS UNIBEN JMBR 2014:13(2)



