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ABSTRACT

Sugar is used in medicine for coating, adding volume or texture, and flavouring the medicine. It can
also act as a preservative and antioxidant. Sucrose is often used in medications to impart a more
pleasant taste to often unpalatable chemicals. Sucrose can be found in many medicinal forms such
as chewable tablets, syrups and lozenges. The aim of the study is to create awareness on
concentration of sugar in medicines among college students. A survey was administered
through survey planet link with sample size 100. The questionnaire consisted of 14 questions
based on awareness on concentration of sugar. In the present study majority of the
participants felt addition of sweeteners in syrups and tablets should be decreased. Adults and
children who are administered to long term medicines are prone to caries and other health
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health.

problems. Chronically ill children are exposed to a greater sugar load from oral medications than
healthy children leading to a greater risk of developing caries as a side effect of the treatment.
Awareness may be created on the concentration of sugar in medicines and its deleterious effect on

Keywords: Sugar; sucrose; dental caries; online survey; survey planet.

1. INTRODUCTION

The pharmaceutical industry uses sugar, mainly
sucrose in large quantities in their tablets and
syrups. These sucrose is a cheap and good taste
carrier substance. This application of sugar is
reflected in an expression such as ‘an
apothecary without sugar’. In ancient times the
medicines used to be sweetened with honey later
replaced by sugar. Only a minute fraction of
people, few physicians, dentists, pharmacists
and only a few patients were aware of the
quantities of hidden sugar in medicines. The
medicines where sugar is present are antacid
tablets, vitamin tablets, cough and antibiotic
syrups, cough drops and lozenges. Cough
syrups and throat lozenges as well as vitamin
tablets are used mainly for paediatric use and
have a mean content of 50% approx and syrups
have sucrose 55% which ranges from 10% to
80%. There is an abundant use of non
prescribed medicine for self medication. This
should be a concern as they consume medicines
according to leaflet instructions  which
instruct them to have frequently in small
guantities. The oral microorganisms are thus
provided with required sugar which leads to
dental plague [1].

The role of sweeteners in pediatric medications
is generally related to compliance. Medication
compliance in pediatric patients ranges from 11%
to 93% and oral medications with poor
palatability may lead to non-compliance which
may have a direct influence on the success and
efficacy of the treatment. To overcome the
palatability issues, drug manufacturers add
sweeteners and flavoring agents to mask the
original taste and smell of their formulations [2].
Natural sweeteners include monosaccharide
carbohydrates like glucose and fructose,
disaccharide carbohydrates like sucrose and
lactose, and polyols carbohydrates also known
as sugar alcohols like sorbitol, xylitol, mannitol,
lactitol, and maltitol [3]. Artificial sweeteners
include saccharin, cyclamate, aspartame, and
sucralose. They are referred to as high-intensity
sweeteners because they sweeten with little

volume however these artificial or nonnutritive
sweeteners offer no energy [4].

Chronically ill children are exposed to a greater
sugar load from oral medications than healthy
children leading to a greater risk of developing
caries as a side effect of the treatment for their
medical condition. The association between
sugar-based syrups and dental caries has been
reported, especially if medications are
administered at bedtime where studies report a
reduced protective buffering and cleansing
effects of saliva due to a fall in the salivary flow
rate [5]. As a drug class, analgesics and
antibiotics were most likely to contain sweeteners
with a high cariogenic potential. Psychotropic
and respiratory preparations, on the other hand,
were less likely to contain sweeteners with high
cariogenic potential [6]. In a study the children in
Tubarao, South Brazil and their liquid oral
medicines are being assessed. Pre-prepared
guestionnaire was circulated among pharmacists
in order to know the most sold and most
prescribed paediatric medicine. These medicines
were analysed and it was found that more than
70% of medicines contained sugar in their
ingredients [7]. Cariogenicity which are often
seen to be as drug associated effects because
the sugar content of the medications may be
negligible compared to overall dietary intake. In
this study it is found that over 50 liquid oral
medicines prescribed sugar in varying amounts
about 4 grams per dose is found. These patients
may be at increased risk of caries and
associated oral health consequences [8]. Syrups
and chewable tablets are commonly used in
elderly people. These medicines may threaten
their dental health if they contain acidogenic
sugars and are consumed in the long term.
Three surveys were conducted to know the
numbers of prescription and quantities
prescribed [9]. Most paediatric medicines are
prescribed in a liquid form that includes sugar in
the formulation. By clinical and experimental
basis it shows a significant association between

intake of sucrose based medication and
increased occurrence of dental caries. The
medical and dental professionals should be

aware of problems related to sucrose based
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medications [5]. In absence of sugar, little decay
is found when sugar is consumed for a prolonged
period then caries increase its occurrence [10].
Previous studies on cancer biology, nhano
materials, herbal products [11,12,13,14,15] have
motivated me to pursue this current
research which is useful to our community. The
aim of the study is to create awareness of
sugar level in drugs among college students.
To know how many people are aware of this
hidden sugars in medicines and to create
awareness on the consequences of consuming
them.

2. MATERIALS AND METHODS

A self structured questionnaire consisting of 14
guestions was prepared based on awareness of
sugar level in drugs and was circulated among
college students. The sample size of the study
was 100 and results were tabulated accordingly.

Are you aware of sugar content in medicines

The survey was administered to participants
through an online survey planet link. Participants
were explained about the study in detail. The
study was approved by the Institutional Review
board, Saveetha Dental College. The data was
collected and statistically analysed. Output
variables were represented by pie charts.

3. RESULTS AND DISCUSSION

The result of this survey reflects the awareness
of sugar level in drugs among college students.
The graph representing Figs. 1 to 13 are the
responses from the participants participated in
the survey. In the present study it shows that
30% of participants were aware that addition of
sweeteners in syrups and tablets should be
decreased and 72% preferred that it should
remain the same. 65% of the participants were
aware of the sugar free tablets and the remaining
35% were unaware of the sugar free tablets.

[ s
Choice Tatal
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L o] 43

Fig. 1. This pie chart represents the percentage distribution of the respondents on their
awareness of sugar content in medicines. Majority of the participants were aware (62.3%) and
the remaining were unaware (37.7%)
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Are you aware that sugar containing medicines on long term cnul&leadﬁ
to dental problems

g2
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Fig. 2. This pie chart represents the percentage distribution of the respondents on their
awareness on consumption of sugar containing medicines that lead to dental problems.
Majority of the participants were aware (57.7%) and remaining were unaware (42.3%)

Areyouadi ic patient
Q3 yu luabetlcp ie e -
Choice . Total
® Yes 12
® No 100

Fig. 3. This pie chart represents the percentage distribution of respondents who are diabetic
patients. Majority of the patients were not diabetic (89.3%) and the remaining (10.7%) were
diabetic patients
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Addition of sugars in tablets and syrups affect which age group tt‘c. most

Choice : Total
® Children 61
® Teenagers 12
® Adults 39

Fig. 4. This pie chart shows the percentage distribution of the respondents on their awareness
on which age group gets affected the most. Majority of the participants opted for children
(54.5%), adults (34.8%) and teenagers (10.7%)

Qs Do you think there is presence of sugar in supplementary tablets e

Choice : Total
® Yes 69
® No 43

Fig. 5. This pie chart shows the percentage distribution of respondents on their awareness of
the presence of sugar in supplementary tablets. Majority of the participants are aware (61.6%)
and the remaining were unaware (38.4%)
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Qs What do you think about addition of sweetners in tablets and TS

Choice : Total
®  Should be decreased 80
® Remainasitis K|

Fig. 6. This pie chart shows the percentage distribution of the respondents on their thoughts
about addition of sugars in medicines. Majority of the participants feel it should be decreased
(72.1%) and the remaining feel it should remain it is (27.9%)

Q7 Do you think the sugar content in medicines causes diseases & s
Choice : Total
® VYes 62
® No 51

Fig. 7. This pie chart represents the percentage distribution of respondents on their awareness
of sugar content in medicines causing diseases. Majority of the participants approved (54.9%)
and remaining disapproved (45.1%)
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Are you aware of sugar free tablets and syrups in the market e

Qs

Choice . Total
® Yes 73
® No 39

Fig. 8. This pie chart represents the percentage distribution of the respondents on their
awareness of sugar free tablets. Majority of the participants were aware (65.2%) and the
remaining were unaware (34.8%)

Q10 Y.Vh.ich type of drug has no sweetner added ? & &
Choice : Total
® Antipyretic 23
® Analgesic 12
® Anasthetic 25
Not sure 53

Fig. 9. This pie chart represents the percentage distribution of the respondents of awareness
on which of the following drugs has no sweeteners. Majority of the participants were not sure
(46.9%), anesthetic (22.1%), analgesic (10.6%) and antipyretic (20.4%)

107



Baskaran et al.; JPRI, 32(18): 101-111, 2020; Article no.JPRI.59773

Do you think addition of sugar in medicine will make a differenc'éin
your health

Q11

Choice . Total
® Yes 65
® No 47

Fig. 10. This pie chart represents the percentage distribution of respondents on their
awareness of sugar making difference in health. Majority of the participants were aware (58%)
and the remaining were unaware (42%)

Do you have enough knowledge and awarness about the diseaseéand,\

Q12 - .
side effects this may cause

Choice : Total
® Yes 56
® No 55

Fig. 11. This pie chart represents the percentage distribution of respondents on their
awareness on diseases and side effects. Majority of the participants were aware (50.5%) and
the remaining were unaware (49.5%)
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Ar rson who can tak medicine in bitter f
Q13 eyou a-pe son who can take the medicine in bitter form ¢ A
Choice : Total
® Yes 75
® No 37

Fig, 12. This pie chart represents the percentage distribution of respondents who can take
bitter medicine. Majority of the participants approved (67%) and remaining disapproved (33%)

Do you feel the sugar content in medicines is more than the sug?é

Q14 :
present in food

Choice v Total
® Yes 54
® No 57

Fig. 13. This pie chart represents the percentage distribution of respondents on their
awareness of sugar content in food less than sugar content in medicines. Majority of the
participants were unaware (51.45%) and the remaining were aware (48.6%)
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4. CONCLUSION

Any pharmaceutical formulation with a pleasing
taste would definitely be preferred and would
translate into better compliance and therapeutic
value for the patient and more business and
profits for the company. Awareness of added
sugar within the formulations virtually will guide
to determine the dosage of medicinal syrups for
long term treatment in elderly, in diabetic and
overweight patients and even in the kids. It has
been widely added to antibiotics and other
paediatric medicines to be able to improve
palatability. It is thus especially the ones
chronically ill, who acquire an extra sugar load
from liquid medicinal drugs than healthy
youngsters do and consequently have excessive
caries prevalence.

CONSENT AND ETHICAL APPROVAL

As per international standard or university
standard guideline participant consent and
ethical approval has been collected and
preserved by the authors.

COMPETING INTERESTS

Authors have declared that no competing
interests exist.

REFERENCES

1. Imfeld TN. ‘Identification of low caries risk

dietary components’, Monographs In Oral
Science. 1983;11:1-198.

2. Strickley RG. et al. ‘Pediatric drugs-- A
review of commercially available oral
formulations’, Journal Of Pharmaceutical
Sciences. 2008;97(5):1731-1774.

3. Cummings JH, Stephen AM.
‘Carbohydrate terminology and
classification’, European Journal of Clinical
Nutrition. 2007;61(Suppl 1):S5-18.

4. Roberts MW, Wright JT. ‘Food sugar
substitutes: A brief review for dental
clinicians’, The Journal of Clinical Pediatric
Dentistry. 2002;27(1):1-4.

5. Shaw L, Glenwright HD. ‘The role of
medications in dental caries formation:
need for sugar-free medication for
children’, Pediatrician. 1989;16(3-4):153—
155.

6. Al Humaid J. ‘Sweetener content and
cariogenic potential of pediatric oral

110

10.

11.

12.

13.

14.

International
Sciences.

literature’,
Health

medications: A
Journal of
2018;12(3):75-82.
Spiegelman D, Hertzmark E. ‘The Authors
Reply’, American Journal of Epidemiology.
2006;1159-1161.

DOI: 10.1093/aje/kwj164

Donaldson M, Goodchild JH, Epstein JB.
‘Sugar content, cariogenicity, and dental
concerns with commonly used
medications’, Journal of the American
Dental Association. 2015;146(2): 129-133.
Bagir W, Maguire A. ‘Consumption of
prescribed and over-the-counter medicines
with prolonged oral clearance used by the
elderly in the Northern Region of England,
with special regard to generic prescribing,
dose form and sugars content’, Public
Health. 2000;114(5):367-373.

Sreebny LM. ‘The sugar-caries axis’,
International Dental Journal. 1982;32(1):1-
12.

Ponnulakshmi R, Shyamaladevi B,
Vijayalakshmi P, Selvaraj J. In Silicoandin
Vivoanalysis to Identify the Antidiabetic
Activity of Beta Sitosterol in Adipose
Tissue of High Fat Diet and Sucrose
Induced Type-2 Diabetic Experimental
Rats. Toxicology = Mechanisms and
Methods; 2019.
DOl:https://doi.org/10.1080/15376516.201
8.1545815

Li Zhenjiang, Vishnu Priya Veeraraghavan,
Surapaneni Krishna Mohan, Srinivasa Rao
Bolla, Hariprasath Lakshmanan,
Subramanian Kumaran, Wilson Aruni, et
al. Apoptotic Induction and Anti-Metastatic
Activity of Eugenol Encapsulated Chitosan
Nanopolymer on Rat Glioma C6 Cells via
Alleviating the MMP Signaling Pathway.
Journal of Photochemistry and
Photobiology B: Biology; 2020.
DOl:https://doi.org/10.1016/j.jphotobiol.201
9.111773

Menon, Anirudh, Vishnu Priya V, Gayathri
R. “Preliminary phytochemical analysis
and cytotoxicity potential of pineapple
extract on oral cancer cell lines.” Asian
Journal of Pharmaceutical and Clinical
Research; 2016.
DOl:https://doi.org/10.22159/ajpcr.2016.v9
$2.13313

Mohan, Surapaneni Krishna, Vishnu Priya
Veeraraghavan, Mallika Jainu. Effect of
Pioglitazone, quercetin and hydroxy citric
acid on extracellular matrix components in


http://paperpile.com/b/dxqs59/JrFA
http://paperpile.com/b/dxqs59/JrFA
http://paperpile.com/b/dxqs59/JrFA
http://paperpile.com/b/dxqs59/JrFA
http://paperpile.com/b/dxqs59/egSe
http://paperpile.com/b/dxqs59/egSe
http://paperpile.com/b/dxqs59/egSe
http://paperpile.com/b/dxqs59/egSe
http://paperpile.com/b/dxqs59/egSe
http://paperpile.com/b/dxqs59/egSe
http://paperpile.com/b/dxqs59/egSe
http://paperpile.com/b/dxqs59/k4Qu
http://paperpile.com/b/dxqs59/k4Qu
http://paperpile.com/b/dxqs59/k4Qu
http://paperpile.com/b/dxqs59/k4Qu
http://paperpile.com/b/dxqs59/k4Qu
http://paperpile.com/b/dxqs59/nzdV
http://paperpile.com/b/dxqs59/nzdV
http://paperpile.com/b/dxqs59/nzdV
http://paperpile.com/b/dxqs59/nzdV
http://paperpile.com/b/dxqs59/nzdV
http://paperpile.com/b/dxqs59/BYf6
http://paperpile.com/b/dxqs59/BYf6
http://paperpile.com/b/dxqs59/BYf6
http://paperpile.com/b/dxqs59/BYf6
http://paperpile.com/b/dxqs59/BYf6
http://paperpile.com/b/dxqs59/BYf6
http://paperpile.com/b/dxqs59/BYf6
http://paperpile.com/b/dxqs59/rAm1
http://paperpile.com/b/dxqs59/rAm1
http://paperpile.com/b/dxqs59/rAm1
http://paperpile.com/b/dxqs59/rAm1
http://paperpile.com/b/dxqs59/rAm1
http://paperpile.com/b/dxqs59/rAm1
http://paperpile.com/b/dxqs59/NXlP
http://paperpile.com/b/dxqs59/NXlP
http://paperpile.com/b/dxqs59/NXlP
http://dx.doi.org/10.1093/aje/kwj164
http://paperpile.com/b/dxqs59/9fBg
http://paperpile.com/b/dxqs59/9fBg
http://paperpile.com/b/dxqs59/9fBg
http://paperpile.com/b/dxqs59/9fBg
http://paperpile.com/b/dxqs59/QTri
http://paperpile.com/b/dxqs59/QTri
http://paperpile.com/b/dxqs59/QTri
http://paperpile.com/b/dxqs59/QTri
http://paperpile.com/b/dxqs59/QTri
http://paperpile.com/b/dxqs59/QTri
http://paperpile.com/b/dxqs59/QTri
http://paperpile.com/b/dxqs59/QTri
http://paperpile.com/b/dxqs59/HCI0
http://paperpile.com/b/dxqs59/HCI0
http://paperpile.com/b/dxqs59/HCI0
http://paperpile.com/b/dxqs59/HCI0
http://paperpile.com/b/dxqs59/HCI0
http://paperpile.com/b/dxqs59/a1Ok
http://paperpile.com/b/dxqs59/a1Ok
http://paperpile.com/b/dxqs59/FgRW
http://paperpile.com/b/dxqs59/FgRW
http://dx.doi.org/10.1016/j.jphotobiol.2019.111773
http://dx.doi.org/10.1016/j.jphotobiol.2019.111773
http://paperpile.com/b/dxqs59/qYhg
http://paperpile.com/b/dxqs59/qYhg
http://paperpile.com/b/dxqs59/qYhg
http://dx.doi.org/10.22159/ajpcr.2016.v9s2.13313
http://dx.doi.org/10.22159/ajpcr.2016.v9s2.13313

Baskaran et al.; JPRI, 32(18): 101-111, 2020; Article no.JPRI.59773

experimentally  induced  non-alcoholic Garcinia Mangostana Linn. On

steatohepatitis. Iranian Journal of Basic Diethylnitrosamine-Induced Hepatic

Medical Sciences. 2015;18(8):832—-36. Carcinoma.” Pharmacognosy Magazine;
15. Jainu, Mallika, Vvishnu Priya, and 2018.

Surapanenikrishna Mohan. Biochemical DOIl:https://doi.org/10.4103/pm.pm_213_1

Evidence for the Antitumor Potential of 7.

© 2020 Baskaran et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sdiarticle4.com/review-history/59773

111


http://paperpile.com/b/dxqs59/xfwT
http://paperpile.com/b/dxqs59/xfwT
http://paperpile.com/b/dxqs59/xfwT
http://paperpile.com/b/dxqs59/w9sw
http://dx.doi.org/10.4103/pm.pm_213_17
http://dx.doi.org/10.4103/pm.pm_213_17
http://dx.doi.org/10.4103/pm.pm_213_17
http://creativecommons.org/licenses/by/2.0

