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INTRODUCTION

Liquid oral medicines are extensively used in children
to facilitate compliance. However, some of the inac-
tive agents used in pediatric medications can damage

dental tissues.1,2 These drugs can place patients at risk for
dental caries and dental erosion, especially when used on a
regular basis and over long periods of time. The cariogenic
and erosive potential of some pediatric liquid medications
involve several factors such as their high frequency of
intake, low pH, high viscosity, bedtime consumption, sali-
vary flow reduction and high sugar content.3

The role of fermentable carbohydrates in the carious

process is well known, so that the effect of long term con-
sumption of sugar-containing liquid medicines on the teeth
must be a dental health issue of concern. Several studies
have shown that sugars in medicines play an important role
in the etiology of dental caries in children.3-7 These sugars are
added to pediatric medicines in order to promote a pleasant
taste, thus increasing compliance3 and also to act as a preser-
vative, antioxidant as well as a bulking agent.7

Tooth dissolution can also be caused by erosion, which is
defined as a loss of tooth substance by chemical process not
involving bacteria. The etiology of dental erosion is a source
of acid, which may be intrinsic or extrinsic, acting on a sus-
ceptible tooth.8 Use of acidic preparations is often necessary
for drug dispersion. Some medicines considered acidic due
to their low pH and high titratable acidity may act as extrin-
sic agent, producing erosive lesions on teeth, especially if
consumed frequently.1,2

Since pediatricians are the first to establish contact with
children and their families9 and also have frequent access to
children during regular visits, these health professionals may
be able to play an important role in providing anticipatory
guidance on oral health issues.10 Therefore, as main
providers of pediatric prescriptions, they are in an ideal posi-
tion to influence the supply and use of pediatric medicines.
However, Duward and Thou3 suggest that pediatricians are
not fully aware of the damage which regular consumption of
liquid medicines can cause to children’s teeth. 

Thus, the purpose of the present study was to verify the
perceptions and attitudes of a group of pediatricians regard-
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ing the use of pediatric medicines and their cariogenic and
erosive potentials.

MATERIALS AND METHODS
This was a sectional and descriptive study conducted in the
city of Rio de Janeiro, Brazil. It was carried out with a con-
venience sample, which included pediatricians from differ-
ent health services. This study was approved by the local

ethics committee. An informed consent was required from
each of the respondents and their anonymity was assured by
means of coding the returned questionnaires. 

Before data collection, a pilot study was carried out in
order to pretest a questionnaire. This sample was not
included in this study. The questionnaire was then modified
with a combination of 13 open and closed questions (Figure
1). The questionnaires were delivered in public and private
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Figure 1. Questionnaire applied to pediatricians

1) Gender: ❒ Male ❒ Female Graduation year______
Age:_____years   University where graduated_______

2) Do you usually attend? 
❒ Only children  ❒ Adults and children  ❒ Others_____________

3) Where do you work? 
❒ Public service and private practice  ❒ Public service 
❒ Private practice  ❒ Others_______________________

4) Based on your daily practice, which of the factors below do you consider relevant when choosing pediatric medicines (number
from 1 to 5 in order of importance, number 1 being the most important factor) ? 

❒ Medication features (spectrum of action, side effects, flavor and mode of administration) 
❒ Child characteristics (age, medicine’s acceptability)
❒ Disease characteristics (severity of the infection)
❒ Socio-economic factors (patient’s financial status, availability of the medicines in the public health services)
❒ Personal factors (drug companies’ preferences, habits, etc)

5) When prescribing medicines for children, which way of administration do you usually elect? 
❒ Oral  ❒ IM  ❒ IV  ❒ Others_____________________________________________________

6) In your opinion, can liquid pediatric medicines be related to dental alterations? 
❒ No  ❒ Yes- Which alterations? _______________________________
If yes, which medicines do you believe can be involved ? _______________________________

7) What usually sweetens liquid pediatric medicines (you may choose more that one option)? 
❒ I do not know ❒ Sugar substitutes ❒ Glucose ❒ Lactose ❒ Sucrose ❒ Fructose ❒ Others _________________

8) Do you recommend children’s oral hygiene after liquid medicines’ intake? 
❒ No  ❒ Yes

9) If yes, do you also recommend oral hygiene after medicines taken at night?  
❒ No  ❒ Yes

10) In your opinion, are the pediatric medicines sweet? 
❒ Do not know ❒ No ❒ Yes

11) In your opinion, are the pediatric medicines acidic? 
❒ Do not know ❒ No ❒ Yes

12) In your opinion, can medicines cause dental wear or cause tooth structure defects ? 
❒ No- Why? ______________________________________________________________
❒ Yes- Why? ______________________________________________________________
If yes, which medicines can cause dental wear or tooth structure defects?
_____________________________________________________________

13) Which factors do you think can be related with the use of liquid pediatric medicines and the development of dental caries (you
may choose as many options you think are necessary) ?
❒ Do not know
❒ In my opinion, the medicines are not involved with the development of dental caries 
❒ Presence of fermentable carbohydrates 
❒ High viscosity of the medicines
❒ Low endogenous pH of some medicines 
❒ Lack of oral hygiene after medicines’ intake 
❒ Mode and frequency of medicines’ intake 
❒ Reduction of salivary flow caused by some drugs 
❒ Chronic use of liquid medicines 

14) If you want to receive the results of this research, write your address or email in the space below:

Address.:__________________________________________________________________________________________________________________
email: __________________________________________________

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jcpd/article-pdf/32/2/133/1749469/jcpd_32_2_5773462618772x11.pdf by Bharati Vidyapeeth D

ental C
ollege & H

ospital user on 25 June 2022



Use of Sweetened Medications

The Journal of Clinical Pediatric Dentistry Volume 32, Number 2/2007 135

hospitals, and also in private medical clinics and offices.
Questionnaires were handed out in those health services

and were collected one week after delivery. Data were col-
lected and analyzed using SPSS 11.0 and the results were
expressed as absolute values and percentages. All the
answers of the open questions were reviewed to identify cat-
egories for analyses.11 Appropriate tests were carried out
when necessary and were considered significant at 0.05
level. 

RESULTS
224 questionnaires were delivered. A total sample of 104

filled out questionnaires was obtained. Pediatricians aged
between 24-61 years (40.0 ± 11.5 years old) and 75% were
female. Regarding their medical practice, 82.7% of the
physicians worked in public service and the same percentage
exclusively treated children. 

Among the factors considered relevant to the prescription
of medicines, disease characteristics – diagnosis of the dis-
ease – were emphasized as the most important factor by the
majority of the pediatricians (66.3%), followed by medica-
tion features such as spectrum, side effects, flavor, and mode
of administration (19.1%). It was also noted that child char-
acteristics – age, acceptability of the medicine and immune
deficiency – were considered more relevant (5.8%) than
socioeconomic factors – patient’s financial status and the
availability of the medicines in the public health service
(1.9%). Personal factors such as habits and drug companies’
preferences were the least relevant factors according to pedi-
atricians (0%).

Most respondents (80.8%) believed that pediatric medi-
cines could be related with dental disorders and approxi-
mately 68.3% exemplified these alterations. Dental caries
was the most frequently cited disorder (64.7%), followed by
tooth discoloration (43.7%). Only 3 (4.2%) respondents
pointed out the occurrence of dental erosion and 1 (1.4%)
mentioned oral pH change due to the use of pediatric medi-
cines. The drugs mentioned as responsible for these disor-
ders were sugared medicines (42%), ferrous sulfate (34.2%),
antibiotics (22%) and tetracycline (16.4%). Almost half of
the doctors (39; 46.4%), who believed that these medications
could cause dental disorders (84; 80.8%), did not recom-
mend oral hygiene after medicines intake (�2; p>0.05). 

Concerning the sweetening agents added in pediatric liq-
uid oral medicines, 34.6% of the respondents did not know
which ones were commonly used, and the other physicians
cited sucrose (39.4%), sugar substitutes (37.5%), glucose
(16.3%), fructose (12.5%) and lactose (5.8%). Although
39.4% of the doctors considered sucrose as a sweetening
agent, 43.9% of these did not provide oral health instructions
after medicines’ intake (�2; p>0.05) (Table 1). On the other
hand, considering the respondents who recommended oral
hygiene after medications’ administration (55; 52.9%),
88.5% of them also gave this instruction when medicines
were taken at night. 

Factors related with the use of oral liquid medicines and
the development of dental caries included: lack of oral

hygiene after medicines’ intake (82.7%), presence of fer-
mentable carbohydrates (62.5%), chronic use (43.3%), mode
and frequency of ingestion (30.9%), high viscosity (27.9%),
reduction of salivary flow caused by some drugs (25%) and
low endogenous pH (13.5%). Only 4.8% of the respondents
believed that these drugs are not involved as an etiological
factor for dental decay. From those (62.5%) who considered
presence of fermentable carbohydrates as a contributing fac-
tor to tooth decay, half of them did not recommend oral
hygiene after their consumption (50.8%). Despite 82.7% of
the pediatricians believed that the lack of oral hygiene after
medicines’ intake was a contributing factor for the develop-
ment of dental decay, 43% of them did not give oral hygiene
instructions after medicines’ intake (�2; p>0.05) (Table 2). 

Only a small number of respondents (n=11; 10.6%) stated
that pediatric liquid medicines are acidic, moreover all of
them believed that these drugs can induce dental wear (�2;
p<0.05) (Table 3). Among the reasons for the occurrence of
dental wear related with the use of medicines, the pediatri-

Table 1. Pediatricians’ perception about the presence of sucrose in
pediatric medicines and their recomendation on oral
hygiene instructions to their patients after prescription (%).
Rio de Janeiro, Brazil (n=104)

Oral hygiene instructions

Sucrose   ________________________________    Total

Yes No

Yes 23 (56.1%) 18 (43.9%) 41 (39.4%)

No 32 (50.8%) 31 (49.2%) 63 (60.6%)

Total 55 (52.9%) 49 (47.1%) 104 (100%)

(�2; p>0.05)

Table 2. Pediatricians’ perception about lack of oral hygiene as a
contributing factor to dental caries and their recommenda-
tion on oral hygiene instructions to their patients after pre-
scription (%). Rio de Janeiro, Brazil (n=104)

Lack of oral Oral hygiene instructions
hygiene Total

Yes No

Yes 49 (57%) 37 (43%) 86 (82.7%)

No 6 (33.3%) 12 (66.7%) 18 (17.3%)

Total 55 (52.9%) 49 (47.1%) 104 (100%)

(�2; p>0.05)

Table 3. Pediatricians’ perception about the relationship between
acidic medicines and dental wear (%).Rio de Janeiro, Brazil
(n=104) 

Acidic medicines
Dental wear  ______________________________________________ Total

Yes No Do not know

Yes 11 (22.9%) 22 (45.8%) 15 (31.1%) 48 (46.2%)

No — 29 (64.4%) 16 (35.3%) 45 (43.3%)

Do not know — — 11 (100%) 11 (10.6%)

Total 11 (10.6%) 51 (49%) 42 (40.4%) 104 (100%)

(�2; p<0.05)
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cians mentioned the presence of sugar in the formulations
(43.7%), long-term use (15.6%), lack of oral hygiene
(6.3%), oral pH change (6.2%), acidity (3.1%) and high vis-
cosity (3.1%).

DISCUSSION
Pharmaceutical products often contain agents that have a
variety of purposes, including improvement of the appear-
ance, bioavailability, stability, and palatability. These phar-
maceutical adjuvants are usually considered to be inert and
do not add to or affect the intended action of the therapeuti-
cally active ingredients.12 In the treatment of pediatric
patients, physicians often have a difficult task ensuring the
compliance of the patient to a particular medication regi-
men, so the use of pleasant-tasting oral liquid medicines has
helped in the administration of these drugs for decades.6

Pediatricians may favor certain medicines at prescription,
and there are a variety of reasons for this, for example, the
influence of drug companies, costs, perceived efficacy or
patient preference.3,13 However, in the present study, it seems
that the influence of pharmaceutical industry appears as the
least relevant factor for the majority of the professionals
regarding their prescriptions patterns’ decision. It must be
pointed out that even in countries where sugar-free medi-
cines have become widely available; many doctors continue
to prescribe sugared medicines.14 This is due partly to the
increased use of cheaper generic preparations, which contain
sugar more frequently6  and because they prescribe whatever
they are used to.13

People are generally unaware of the damage regular use
of these medicines can sometimes cause to children’s teeth14

and pediatricians are in an ideal position to influence par-
ents’ attitudes towards oral health.9 Unfortunately, the lack of
familiarity with oral health issues can make it difficult for
pediatricians to promote oral health.15 It has also been
reported that these health professionals usually do not
receive much oral health training at any level of medical
education.16 However, in this study, the results are generally
encouraging and indicate a reasonable awareness of the
problem among pediatricians, since most of them (80.8%)
believed that pediatric medicines may be involved with den-
tal disorders. 

It has been postulated that the use of sugar-containing liq-
uid oral medicines poses a threat to dental health, especially
when taken long-term.3-5 However, in Brazil, there are no
public debate on the issue of sugar-containing liquid medi-
cines and dental care, as well as no prescribing initiatives or
campaigns for sugar-free medicines, differently of some
European countries, where this issue have already been dis-
cussed and established.13,17 Many pediatricians in the present
study appeared to have a positive perception towards this
matter, since only a small number (4.8%) stated that these
drugs were not involved with dental decay and some of them
also were aware about the possibility of the use of sugar sub-
stitutes in pediatric medicines (37.5%). 

The inclusion of sugars, particularly sucrose, in children’s

medicines, primary to mask the less pleasant taste of active
ingredients, is of concern7 and many studies have related
those substances to dental caries.3-7 Some studies conducted
in Brazil have found that sucrose was the main sweetener of
various pediatric liquid medications.18-21 Unfortunately,
physicians may not always know whether a liquid medicine
contains sugar neither recognize the reasons for avoiding
sugar-containing medicines in first place.3,9 In the present
study, 34.6% of practitioners did not know which sweetening
agents were added to these pharmaceutical preparations. 

Although many physicians (39.4%) considered sucrose as
a sweetening agent, similarly to what was found in doctors’
responses of previous studies,13,14 not all of them recom-
mended oral hygiene after consumption (43.9%) (�2;
p>0.05) (Table 1). It should be also acknowledged that even
those pediatricians who believed that the lack of oral hygiene
was a contributing factor for the development of dental
caries, many of them did not apply that in their daily practice
(Table 2). This finding also corroborates with the study of
Pierro et al,9 who showed that many pediatricians did not
give oral health instructions after medicines’ intake. Another
study has shown that most of the interviewed guardians
(84.9%) stated that they had never received instructions from
pediatricians on oral hygiene after medicines’ intake.22 This
could be an alert to the fact that pediatricians’ answers in this
study may not represent patients’ actual experiences. More-
over, it is possible that in an effort to provide a more desir-
able response, respondents of this study might have overes-
timated their attitudes regarding oral health. 

Acidic medicines often taste good, thus enhancing patient
compliance; however they may produce unwanted dental
side effects in children when used for treatment of chronic
diseases.2 In vitro studies have shown that an acid medica-
tion may reduce enamel hardness1 and influence the enamel
roughness,23 characterizing its erosive potential. Further-
more, an in vivo investigation also observed that frequent
medications’ intake may constitute possible etiological or
aggravating factors for severe dental erosion.24

These drugs may be erosive because they can possess
some characteristics including acid components, low
endogenous pH, high acidity, and absence or low concentra-
tions of ions such as calcium, fluoride and phosphate in their
composition.1 Brazilian studies verified that most pediatric
medicines evaluated presented endogenous pH value lower
than the critical pH of 5.5 for enamel dissolution.9,18,19

Although, in the present study, many pediatricians believed
that pediatric medicines can cause dental wear (48; 46.2%),
only 11 (22.9%) of them considered these drugs as acidic
(Table 3) and also few of them correctly justified this disor-
der with oral pH change, acidity and high viscosity. The
majority wrongly justified the occurrence of dental wear
with the presence of sugar in the formulations. It seems that
physicians may not perceive the possible relationship
between acidic medicines and dental erosion. 

Many recommendations have been made for minimizing
tooth damage caused by the regular use of liquid medica-
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tions, including: taking the medicine in tablet form, when
possible; rinsing with water or chewing sugar-free gum after
taking the medicine; home and dental office fluoride appli-
cations, when possible; taking medicines at meal times
rather than between meals; avoiding the ingestion of the
medicine before bedtime; and seeking regular preventive
dental care.3 However, a practical and effective way of pre-
venting dental caries caused by medicines is to provide
sugar-free preparations, since non-sugar sweeteners do not
produce dental decay.4

In Brazil, no government regulations were found with
regard to the use of sugar substitutes in medicines.21 Aware-
ness of the danger posed by these medications should be pro-
moted among practitioners, pharmacists, manufacturers,
regulatory authorities, and the public in order to bring about
increased availability and use of sugar-free medicines.3 Man-
ufacturers are able to produce sugar-free medicines that are
just as effective, stable, and acceptable as sugared forms,4

however use of alternative sweeteners may require reformu-
lation of the medicine, and could add to its cost.3

A clear policy on the labeling of sugar-containing medi-
cines is therefore needed. All medicines should be labeled
with the type of sweetener and its concentration21 and, if
sugar containing, with a warning on the dangers for teeth.4

This should be a routine practice in order to alert health sur-
veillance agencies to adopt policies on this issue.21 However,
when drug labels mention their sugar content, most warnings
are only to prevent sugar consumption by diabetic patients. 

The results of this study support that the pediatricians
presented a reasonable awareness about the relationship
between pediatric medicines and dental caries, which was
not noticed for the relationship between those medicines and
dental erosion. There is a need for increased education for
these health professionals in order to persuade them to put in
practice oral health instructions for their patients, since most
of the pediatricians of this study recognized the relationship
between dental caries and sugared medicines. 

This research was carried out with a convenience sample;
therefore it was not possible to represent all Brazilian pedia-
tricians. In addition to this, other limitations – such as the
high dropout rate and the small sample size from a localized
area – limited the generalization of the obtained results.
Although these factors may be considered important limita-
tions, it should be stressed that this research can lead to fur-
ther studies. 
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