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Abstract: Drug therapy in dentistry is essential for patients’ treatment and requires special care by dentists, so it must be part of a 
well-grounded education for predoctoral dental students. The aim of this study was to evaluate the knowledge of undergraduate 
students at dental schools in Brazil about the use of drugs in dental practice. The sample universe was comprised of all under-
graduates enrolled in the last year of the dentistry course in three universities in 2010 (n=253). Inclusion criteria were students in 
their last year of enrollment and who agreed to participate in the research. The results were analyzed on Epi Info 3.5.1 software. 
Analyses were conducted with chi-square, Friedman, and Wilcoxon tests. Slightly more than half of the participants (51.9 
percent) reported the ideal dose of anesthetic for a normal patient. However, their difficulties increased when asked about the 
relationship between the anesthetic and patients with systemic disease or those needing special care. Regarding drugs that usually 
cause allergic attack, only 29.2 percent and 36.6 percent, respectively, cited methyl methacrylate and latex. This study found that 
the knowledge of these undergraduates about the questions was deficient, so dental education should include more theoretical and 
clinical practice in recognizing the patient’s medical needs. 
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Drug therapy in dentistry requires special at-
tention because the use of drugs in dental 
treatment is growing and the field is be-

coming more complex.1 Among the most frequent 
uses is that of anesthetics for pain.2,3 It is important 
that dental professionals are familiar with the drug 
of choice for the specific needs of each patient.4,5 A 
study done by Vasconcellos et al.4 found that health 
professionals were often uncertain about choosing 
the proper anesthetic formula, and this problem 
was worst related to patients with certain systemic 
disorders.

Many dentists prefer to use only one type of 
local anesthetic for all dental procedures,6 and the 
consequences of that choice can lead to clinical 
complications in healthy or unhealthy patients, such 
as trismus, hematoma, tissue necrosis, and allergy.7,8 
Syncope, bronchospasm, myocardial infarction, 
and anaphylactic shock may also occur.5,9 However, 
these manifestations can be avoided in all types of 

patients with preventive actions such as detailed 
anamneses, correct positioning of patient, aspiration 
with positive visualization, slow IV injections, and 
total specific doses based on the systemic condition 
of each individual.10 Some authors have pointed out 
the need for caution in the use of drugs for certain 
patient groups, such as pregnant women (anesthet-
ics and antibiotics11-13), patients with nonmedicated 
hyperthyroidism,14 those who have asthma and use 
corticosteroids,15 and those using tricyclic antidepres-
sants.16,17 It is relevant to remember that many drugs 
or substances used in dentistry, such as penicillin, 
methyl methacrylate (monomer of acrylic resin), 
and latex, are capable of causing allergic reactions.18    

Dentists must make complex decisions regard-
ing anesthesia that may influence the oral health 
equilibrium and maintenance of their patients’ 
systemic health.19-22 Evaluating the clinical risk of a 
patient has never been as important as in recent years. 
Therefore, the aim of our study was to evaluate the 



622 Journal of Dental Education ■ Volume 77, Number 5

descriptive statistical analysis involved prevalence 
calculation, using Epi Indo 3.5.1 software.23 Chi-
square, Friedman, and Wilcoxon tests were used to 
statistically verify significant differences among the 
responses. Statistical significance was set at p<0.05, 
with two-tailed tests. 

Results
The response rate was 83 percent (n=210). 

The results showed that slightly more than half of 
the respondents (51.9 percent) stated correctly the 
maximum permissible dose of anesthetic for a healthy 
patient weighing 70 kg. In relation to patients with 
systemic disorders, we found that 59.5 percent of 
the responding students accurately chose prilocaine 
with felypressin for asthmatic patients who depend 
on corticosteroids (Table 1). Among these students, 
23.1 percent indicated the use of local anesthetics 
with adrenergic vasoconstrictors for patients with 
hyperthyroidism. The chi-square test revealed sta-
tistically significant differences among the univer-
sities (p<0.01). We also noted the undergraduates’ 
first choice of anesthetic formula for patients using 
tricyclic antidepressant drugs (Table 1).  

When these students were asked about the 
treatment of pregnant patients, 63.8 percent did not 
know the allowed maximum dose of anesthetic with 
vasoconstrictor. Only 19.5 percent said that prilo-
caine must be avoided during pregnancy. However, 
79.6 percent and 72.8 percent, respectively, correctly 
indicated the best time for dental procedures on 
pregnant women and the drugs that must be avoided 
during pregnancy. As for substances and drugs that 
commonly cause allergic attacks, although 78.2 
percent cited penicillin, only 29.2 percent and 36.6 
percent, respectively, cited methyl methacrylate 
and latex. There were statistically significant differ-
ences among respondents from the three universities 
regarding penicillin and latex (chi-square test). The 

knowledge of dental undergraduates enrolled in their 
last year of three dental schools in Brazil about the 
appropriate use of local anesthetics, the indications 
and contraindications of drugs in certain medical situ-
ations (especially pregnancy), and the management 
of patients with allergies in clinical dental practice.
The results of this study may improve the quality of 
dental education and the training of future dentists. 

Methodology
This cross-sectional study was performed at 

three Brazilian dental schools: a federal, a state, and 
a private university. The study received the approval 
of the Ethics Committee in Human Research (FOA/
UNESP), process code: FOA-01374/2010. After the 
approval, the directors of the dental universities were 
informed about the aim of this research; then, they 
authorized the study. 

The instrument used was a structured question-
naire with some of the questions based on the work 
of Vasconcellos et al.4 The questionnaire was written 
in Portuguese, and it was conducted in classrooms of 
the three universities. The same researcher was pres-
ent at all applications of the questionnaire, avoiding 
exchange of information among the students. The 
questionnaire included open and closed questions 
about undergraduates’ perceptions of the use of 
anesthetics, allowed maximum doses, their use on 
patients with systemic disorders or those needing 
special care, and their adverse effects (allergic attacks 
and teratogenicity). 

A total of 253 students at the three universities 
were invited to participate in the study. The inclu-
sion criteria were enrollment in the last year of their 
course at dental school and agreement to participate 
in the research. At the end of the study, the faculty 
at the three universities were given the results of 
their students’ evaluation, and the students were 
sent a document containing the correct answers. The 

Table 1. Responses of study participants about anesthetic of choice for patients with asthma who are using corticoste-
roids and users of tricyclic antidepressants, by percentage of total respondents

 Lidocaine Prilocaine Mepivacaine Prilocaine 
 + + + + 
 Felypressin Noradrenaline Adrenaline Adrenaline

Asthmatic patients 15.7% 59.5% 9.0% 7.6%
Tricyclic antidepressant  users 18.6% 13.8% 47.6% 9.0% 

Note: Among these students, 8.2 percent did not answer the question related to asthmatic patients, and 11 percent did not answer the 
question related to users of tricyclic antidepressant drugs.
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albicans on the mucous membranes and tongue,25 so 
dentists should be aware of this oral manifestation. 
However, when the study participants were asked 
about indications for the use of local anesthetics 
with adrenergic vasoconstrictors for patients with 
nonmedicated hyperthyroidism, only 23.1 percent 
agreed with this association. For nonmedicated pa-
tients with hyperthyroidism, this combination must 
be avoided because of the indirect or direct natural 
action of the thyroid hormones on the cardiovascular 
system.14 It is important to mention that 35.6 percent 
of the study participants did not answer this question 
and 76.4 percent did not justify their choice of this 
combination. Among the 23.6 percent who justified 
this question, only 6.7 percent did so correctly. With 
further regard to the nonmedicated hyperthyroidism 
patients, there was a statistically significant difference 
for undergraduates from the private school (p<0.01, 
based on the chi-square test). These students gave the 
highest number of incorrect answers compared with 
the other two universities with respect to the use of 
local anesthetics with adrenergic vasoconstrictors. 

Nearly half the participants (47.6 percent) said 
that prilocaine with felypressin is the anesthetic of 
choice for patients taking tricyclic antidepressants 
(Table 1). This combination is correct because tricy-
clic antidepressants may be synergistic for the car-
diovascular functions of vasopressors administrated 
exogenously.16 It is also important to mention that pa-
tients with hyperthyroidism and tricyclic antidepres-
sants users are xerostomic,26 so there is also a treat-
ment implication involved, requiring attention and 
observation by the dentists. Vasconcellos et al.4 found 
that 6.8 percent of undergraduate dental students cited 
lidocaine with adrenaline as the anesthetic of choice 
for patients on tricyclic antidepressant drugs, while 
2.3 percent and 1.1 percent, respectively, mentioned 
prilocaine with felypressin as the most often indicated 

state university had the highest number of students 
who reported that penicillin can cause allergic at-
tacks (p<0.001), while the opposite was observed 
for latex (p<0.001). There were also statistically 
significant values found by the Friedman (p<0.001) 
and Wilcoxon tests (Table 2) for correct answers of 
federal university students compared with the other 
universities: the federal university had the lowest 
levels of accuracy of the three universities. 

Discussion
The students who were evaluated in this study 

had difficulties responding to the questions on the ap-
propriate use of local anesthetics and management of 
patients with allergies. However, they demonstrated 
knowledge about the best period for dental treatment 
during pregnancy and the contraindication of tetra-
cycline. These findings illustrate the importance of 
dental education for the future professionals. A well-
grounded academic education in dentistry results 
in dentists’ giving the proper care during patients’ 
treatment.24 Knowledge of the use of drugs and their 
application to patients with systemic disease is essen-
tial because appropriate conduct based on ethics and 
professional responsibility is fundamental to good 
dental practice and must include well-established 
knowledge of the use of anesthetics for healthy pa-
tients as well as for those with pathologies.

In relation to the maximum dose of anesthetic 
with vasoconstrictor for patients without systemic 
complications, 51.9 percent of the participants an-
swered correctly that eight cartridges of lidocaine 2 
percent plus adrenaline 1:100,000 could be admin-
istrated to a healthy patient weighing 70 kg without 
manifesting an adverse reaction. This dose is that 
advised by Malamed.15

Only three groups of patients with systemic 
disorders were evaluated in this study: asthmatics 
who depend on corticosteroids, patients who have 
nonmedicated hyperthyroidism, and users of tricyclic 
antidepressant drugs. For the first group (asthmatics), 
59.5 percent of the participants answered that the 
most frequently indicated anesthetic formula was 
prilocaine with felypressin (Table 1)—also the first 
choice for Malamed.15 Adrenergic or sympathomi-
metic vasoconstrictors have antioxidants (sodium 
bissulfite) in their formulations, and they are related 
to allergic reactions in this kind of patients.15 It is 
also important to emphasize that patients who use 
corticosteroids are more likely to present Candida 

 
Table 2. Probabilities for correct answers given by 
study participants at dental schools at three Brazilian 
universities

 Probability

Federal university 0.002* 
Private university

Federal university 0.003* 
State university

Private university 0.084 
State university

*Wilcoxon test, p<0.05
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in our study responded correctly about penicillin’s 
tendency to cause immune reactions. However, only 
29.2 percent and 36.6 percent, respectively, reported 
that methyl methacrylate and latex can cause aller-
gic attacks. Answers from students in private and 
state universities about penicillin and latex allergies 
received statistically significant values (chi-square 
test), but the state university had the highest number 
of undergraduates who stated that penicillin can cause 
allergic attacks (p<0.001), while the opposite was 
observed for latex (p<0.001).

Recognizing that this questionnaire included 
other variables, we applied the Friedman test (signifi-
cance level=0.05) and found that p<0.001, indicating 
that there were statistically significant differences 
among the correct answers given by the respondents 
from the three universities. The Friedman test did not 
indicate the direction of the differences, so, using the 
Wilcoxon test, we verified that the federal university 
had the lowest index of hits compared with the other 
two universities (Table 2). 

Conclusion
Considering the results of our study, we reached 

the following conclusions. First, slightly more than 
half of the dental undergraduates in the study were 
knowledgeable about the use of anesthetics on pa-
tients without systemic complications. The same was 
observed for patients with asthma who depend on 
corticosteroids. Second, a large number of students 
did not know the anesthetic of choice for users of tri-
cyclic antidepressants. Third, few students knew the 
anesthetic of choice for nonmedicated hyperthyroid-
ism patients. Fourth, most of the students were not 
aware of the anesthetic formula that must be avoided 
during pregnancy or the maximum permissible dose 
of anesthetic cartridges. The majority affirmed cor-
rectly the best period for dental treatment during 
pregnancy, and there was also a high number to 
contraindicate tetracycline for this group of patients. 
Finally, few students realized that latex and methyl 
methacrylate can cause an allergic attack.  

Dental education should emphasize the impor-
tance of pharmacology in the predoctoral curriculum, 
leading to a responsible and ethical clinical practice. 
A higher priority should be given to the clinical use 
of drugs, highlighting future situations that the dentist 
might face in professional practice and leading to a 
well-established relationship between theory and the 
clinical needs of the dental office.   

anesthetic formula for asthmatic patients and those 
who have nonmedicated hyperthyroidism. 

Concerning the use of drugs in dental practice 
for patients needing special care, one group requiring 
the dentist’s attention is pregnant women, especially 
concerning the use of local anesthetic solutions. It 
must be emphasized that, during the treatment of this 
patient, there are two individuals (woman and fetus) 
in the dental chair—not just one. Rood11 affirmed that 
two cartridges of anesthetic with vasoconstrictor is 
the maximum allowable dosage for pregnant patients 
to avoid adverse reactions and toxicity for woman 
and fetus. Among the total respondents in our study, 
63.8 percent failed to answer correctly a question 
about this maximum allowable dosage for pregnant 
patients, emphasizing the difficulty these students 
have about determining the correct use of this drug 
for this group of patients. 

As for the anesthetic that must be avoided 
during pregnancy due to its crossing the placental 
barrier, only 19.5 percent of participants in our study 
cited prilocaine. According to Rood,11 prilocaine 
reaches the placenta more easily than other local 
anesthetics (lidocaine, mepivacaine, and bupiva-
caine). The prilocaine has a toxic metabolite, the 
o-toluidine, that can lead to methemoglobin by the 
direct oxidation of hemoglobin.27 This anesthetic 
must be avoid in pregnancy because of the risk of 
the fetus contracting this disease. Therefore, dental 
appointments should be scheduled preferably during 
the second trimester of pregnancy because it is dur-
ing this period that organogenesis is completed and 
the fetus is developed.13 The undergraduates in our 
study seemed to be aware of this fact because 79.6 
percent answered correctly the question about the 
best period of pregnancy for dental treatment. Also 
for pregnant patients, there is a contraindication for 
tetracycline.12 Most undergraduates (72.8 percent) 
in our study confirmed the contraindication of this 
drug. Penicillin, erythromycin, and clindamycin do 
not have teratogenic effects on the fetus and can be 
safely administrated to pregnant patients.28

Considering that local anesthetics, analgesics, 
anti-inflammatory drugs, and antibiotics are the medi-
cations most frequently used in dentistry and that they 
are intrinsically allergenic and can cause anaphylactic 
reactions, the odds are high that some patients will 
be at risk. Among the drugs in dentistry, the ones 
most related to allergic reactions are lidocaine and 
penicillin. Latex and methyl methacrylate are also 
allergenic, so they need special attention by the 
dentist.18 The majority of participants (78.2 percent) 
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