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A national study on the use of opioid 
analgesics in dentistry

Abstract: The aim of this study was to assess the frequency 
of opioid analgesics prescribed by Brazilian dentists, potential 
regional differences and their association with socioeconomic and 
health-related factors. Data for all opioid prescriptions by dentists 
was obtained from the 2012 database of the National Controlled 
Substances Management System, regulated by the Brazilian Health 
Surveillance Agency. The number of defined daily doses (DDD) and 
DDDs per 1,000 inhabitants per day for each Brazilian state were 
calculated as the primary outcomes. DDDs were compared by regions 
and Brazilian states. Spearman’s rho correlation coefficient was used 
to determine the influence of the states’ characteristics, such as the 
Human Development Index; poverty; education; number of dentists 
per 100,000 inhabitants; visit to the dentist; dental care plan; good 
or very good oral health; number of pharmaceutical establishments 
per 100,000/inhabitants; and ability to get all prescribed medications. 
Data analysis was performed using IBM SPSS Statistics 25.0. A total 
of 141,161 prescriptions for opioids analgesics by 36,929 dentists were 
recorded, corresponding to 658,855 doses of opioids dispensed in 
2012. The most commonly dispensed opioids were codeine associated 
with paracetamol (83.2%; n = 117,493). The national DDDs per 1,000 
inhabitants per day was 0.0093 (range: 0.0002-0.0216). DDD per 1,000 
inhabitants per day was positively associated to visits to dentists 
(rs = 0.630; P < 0.001) and inversely associated to poverty (rs = -0.624; 
p = 0.001). There are significant differences in opioid prescriptions 
in dentistry among the Brazilian states. These differences may be 
associated with non-clinical factors.

Keywords: Analgesics, Opioid; Prescription Drugs; Dentistry; 
Healthcare Disparities; Dental Care.

Introduction

The management of pain is very common in the dental practice.1 
When drug therapy is required, opioid analgesics are not usually the first 
choice, however they should be considered as an alternative in specific 
cases.2,3,4 These include situations where acetaminophen or a nonsteroidal 
anti-inflammatory drug (NSAID) are contraindicated. The World Health 
Organisation reinforces that opioid analgesics are an additional medication 
to other first-choice non-opioids, in cases where they do not act enough.5
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Opioid use has increased in dental practice in the 
last few decades.6 Studies also report an increased 
prevalence of opioid addiction and a parallel increase 
in opioid overdose deaths.7 As one might expect, 
prescribers play an important role in controlling 
these addiction problems.8 However, on the other 
hand, millions of people worldwide suffer from 
untreated pain, this great need for pain control is 
found in the developing world, especially among 
the poor, elderly, mentally ill, children, women, and 
racial/ethnic minorities.9 The use of opioid analgesics 
has increased in different geographic areas and in 
different scenarios. However they coexist with a 
great concern in some regions where with excessive 
opioid use, while other regions experience difficulty 
accessing this class of drugs.10

Rational drug therapy aims to select pain-relief 
or pain-control drugs while minimising possible 
adverse effects. National drug surveillance systems 
may collaborate with actions promoting rational 
drug use. Some healthcare systems worldwide have 
databases that enable monitoring and comparisons 
between various pharmaceutical drugs usage. These 
drug-dispensing data enable the identifying of 
patterns of drug prescription adopted by healthcare 
professionals. In Brazil, opioid analgesics are controlled 
by the Brazilian Health Regulatory Agency (Agência 
Nacional de Vigilância Sanitária – Anvisa) and 
according to current legislation these drugs require 
a prescription to be dispensed.11

In Brazil, accessing these medications involves a 
sequence of events. Firstly, consultation with a dentist, 
then, the dentist prescribes the opioid analgesic 
when it is needed and finally access to medication.11 
Socioeconomic conditions and cost of opioids can 
also interfere in the access to medication.12

Brazil has an extensive area, with different 
socioeconomic and health characteristics among 
regions. Current studies demonstrate associations 
between social and economic inequalities and health, 
thus monitoring health inequalities has become an 
essential feature of measuring national health progress 
and development that can guide public policies.13

Socioeconomic factors, such as poverty, Human 
Development Index (HDI), education and health-
related factors, such as the number of dentists, access 

to oral health services and to medicines could be 
associated to opioid use in the population. Considering 
the potential impact of opioid use on population, 
the relevant role of prescribers in the rational use 
and the few epidemiological studies exploring the 
role of dentistry on opioid prescriptions in Brazil, 
the objective of this study was to provide national 
data on the use of opioid analgesic in dentistry and 
to explore its association with socioeconomic and 
health-related factors. The null hypothesis was that 
socioeconomic and health-related factors would not 
affect the use of opioid analgesic in dentistry.

Methodology

This cross-sectional study investigated the opioid 
analgesic prescription by Brazilian dentists dispensed 
during the year 2012. The database was provided by 
the National Controlled Substances Management 
System (Sistema Nacional de Gerenciamento de Produtos 
Controlados – SNGPC) of Brazilian Health Regulatory 
Agency, which surveys private drugstores. This 
study was approved by the Ethics Committee of 
the Federal University of Minas Gerais (Universidade 
Federal de Minas Gerais - UFMG) under number 
CAAE-24383913.9.0000.5149.

All opioid analgesics prescriptions dispensed by 
Brazilian pharmacies in 2012 were made available 
by SNGPC for data analysis. The following variables 
were collected from the original database: prescribed 
drugs, drug presentation and quantity prescribed 
of each drug, Brazilian state where the product was 
sold and the dentist’s code. The drugs were classified 
according to the Anatomical Therapeutic Chemical 
(ATC) Classification System of the World Health 
Organisation (WHO) Collaborating Centre for Drug 
Statistics and Methodology.14

For population analysis, a statistical measure 
of drug consumption that enables researchers to 
assess drug consumption trends and to perform 
comparisons between population groups is the 
defined daily dose (DDD). Each formulation (and 
per route of administration is assigned a daily dose 
by WHO Center, that is the mg (or other units) per 
day an adult needs for the desired therapeutic effect, 
based on the current data and guidelines. Then, we 
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calculated i) the number of DDDs for each prescribed 
opioid and ii) the DDDs per 1,000 inhabitants per day 
for each Brazilian state: a) The number of DDDs was 
obtained with the multiplication of (aa) number of 
packages by (ab) pharmaceutical forms’ number per 
package and (ac) drug active ingredients’ quantity 
per pharmaceutical form. Lastly, the product of this 
multiplication was divided by the DDD of each drug 
according to ATC; b) The “DDDs per 1,000 inhabitants 
per day” provides an estimate of the proportion of 
the population within a defined area treated daily 
with a certain drug. The following formula was used 
to calculate the DDDs per 1,000 inhabitants per day: 
(number of DDDs x 1,000) / (inhabitants x 365).14,15,16

Multiple sources of data were used to identify 
Brazilian states socioeconomic and health-related 
factors, The Atlas of Human Development in Brazil 
(Atlas de Desenvolvimento Humano no Brasil) provided 
the HDI, the indicator of poverty and education.17 The 
HDI was proposed by the United Nations Development 
Programme and combines three aspects for the life: 
the opportunity for a long and healthy life (health); 
the access to knowledge (education); and income. For 
health information, the nationwide household National 

Health Survey (Pesquisa Nacional de Saúde – PNS) 
provides important state level information, such as 
dental visits, dental care plan, proportion of population 
that considers their oral health as good or very good 
and ability to get all prescribed medications.18 The 
number of dentists, by Brazilian state, was provided 
by the Federal Council of Dentistry19 (Conselho Federal 
de Odontologia – CFO), and the number of inhabitants 
was obtained from the Brazilian Institute of Geography 
and Statistics15 (Instituto Brasileiro de Geografia e 
Estatística – IBGE). The number of pharmaceutical 
establishments per 100,000 inhabitants (registered 
in SNGPC) was supplied by the Brazilian Health 
Regulatory Agency11 (Table 1).

Taking into account the events involved with 
acquiring opioid analgesics by a population, variables 
were organised into three groups (Table 1):
a. Socioeconomics: poverty; HDI; and education;
b. Health – Oral Health: number of dentists per 

100,000 inhabitants; visit to the dentist; dental 
care plan; and good or very good oral health;

c. Health – Medications: number of pharmaceutical 
establishments per 100,000 inhabitants; and 
ability to get all prescribed medications.

Table 1. List of variables.

Variables Definition Source

Socioeconomic

Poverty
Proportion of individuals with per capita household 

income less than $145.28 (1$=1.76 Brazilian Reais)
Atlas of Human Development in Brazil

Human Development Index
Geometric mean of the three dimensions: longevity, 

education and income. Range from 0 to 1.
Atlas of Human Development in Brazil

Education
Average years of study for persons with at least 25 

years of age
Atlas of Human Development in Brazil

Health – Oral Health

Number of dentists per 100,000 
inhabitants

Total number of dentists registered on Federal Council 
of Dentistry

Federal Council of Dentistry

Visit to dentists
Proportion of population who visited the dentist in the 

last 12 months
Pesquisa Nacional de Saúde

Dental care plan
Proportion of population with some plan only for 

dental care
Pesquisa Nacional de Saúde

Consider oral health good or very good
Proportion of population with 18 years of age or older 
that consider their oral health as good or very good

Pesquisa Nacional de Saúde

Health - Medications

Number of pharmaceutical establishments 
per 100,000 inhabitants 

Total number of pharmaceutical establishments divided 
by100,000 inhabitants

Brazilian Health Regulatory Agency

Ability to get all medications prescribed
Proportion of population that were able to obtain all 
the drugs prescribed in their last health consultation

Pesquisa Nacional de Saúde
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A descriptive statistical analysis was performed, 
including the calculation of proportions and measures 
of central tendency and variability. To understand 
whether these state-level covariates were associated 
to values of DDDs per 1,000 inhabitants per day, 
non-parametric correlation tests were performed 
(Spearman’s rho correlation coefficient, 2-tailed – rs). 
Data analysis was performed using the IBM SPSS 
Statistics 25.0 statistical software.

Results

A total of 141,161 prescriptions for opioids 
analgesics were made by 36,929 dentists. A total 
of 160,627 packages were dispensed (90.3% with 
1 package). The frequency of opioid prescription 
type was codeine associated to paracetamol 
n = 117,493 (83.2%), tramadol n = 13,562 (9.6%), codeine 
and other non-opioid analgesics n = 4,308 (3.1%), 
tramadol and paracetamol n = 4,297 (3.0%), codeine 
n = 1,056 (0.7%), oxycodone n = 390 (0.3%), morphine 
n = 50 (<0.001%), fentanyl n = 4 (<0.001%) and 
hydromorphone n = 1 (<0.001%). The national mean of 
opioid prescriptions by dentists was 3.82 prescriptions 
(50.6% of dentists prescribed at least 12 times during 
the year). These data are not tabulated.

Brazilian state-level results show that the 
prescription frequencies ranged from 93 to 
39,105 prescriptions, the number of opioid packages 
ranged from 108 to 46,977, the number of DDD ranged 
from 441.9 to 18,4233.9 and the mean number of 
dentist-prescribed prescriptions ranged from 1.99 to 
5.06 (Table 2).

The socioeconomic and health indicators differences 
between the Brazilian regions are presented in Table 
3. The North and Northeast states’ proportions of 
individuals with per capita household income less 
than $145.28 ranged from 27.4% to 56.9%, while South, 
Southeast and Midwest states’ values ranged from 
8.0% to 20.2% of the population. The proportion of 
the population that visited the dentist in the last 
12 months in states of the North and Northeast 
varied from 28.5% to 43.7%, while in states of South, 
Southeast and Midwest region results ranged from 
39.2% to 54.1% of the population. The proportion of 
individuals that were able to obtain all the drugs 

prescribed in the last health consultation ranged 
from 63.6% (RR – North) to 86.9% (ES – Southeast).

There was a large difference between the 
prescription rates among Brazilian states. The national 
DDDs per 1,000 inhabitants per day was 0.0093, with 
the lowest value being 0.0002 (MA – Northeast) and 
the highest value 0.0216 (RS – South). There are clearly 
two groups within the country. The first group with 
seven states that presented high prescription rates 
of opioid analgesics dispensed to patients (range: 
0.0077-0.0216 DDDs per 1,000 inhabitants per day) 
and the second group with twenty states that had 
low prescription rates (range: 0.0002-0.0050). States 
with high values correspond to the seven states with 
a darker colour (RS, MG, SC, PR, BA, SP, DF) on the 
map, which illustrates how these states are distributed 
within the Brazilian territory. Five states with high 
prescriptions rates are in the South and Southeast 
regions (Figure).

Table 4 shows the result of factors associated to the 
quantities of opioid analgesics sold in Brazilian states. 
All analysed covariates were associated to differences 
in DDD values in state level analysis (n = 27; p < 0.05). 
DDD per 1,000 inhabitants per day was inversely 
associated to poverty and positively associated to the 
other factors (n = 27; p < 0.05). In the socioeconomic 
category, the factor that had the most significant 
association with the amount of opioid analgesics 
dispensed was poverty (rs = - 0.624; p = 0.001). In the 
oral health category, visiting the dentists in the last 
12 months was the most significant factor (rs = 0.630; 
p < 0.001). Finally, in the medications category, 
the number of pharmaceutical establishments per 
100,000/inhabitants was associated to the quantities 
of opioids (rs = 0.505; p = 0.007).

Table 4 also shows how covariates act when the 
data are stratified according to the value of DDDs per 
1,000 inhabitants per day. States were categorised as 
“low” and “high”, with the cut-off point being the 
third quartile value. States with DDDs above the 
third quartile were classified as high (n = 7) while 
states below the third quartile were classified as low 
(n = 20). This analysis is important because there 
was a large difference between the prescription 
rates. When the data are stratified, in Brazilian states 
with low prescription rates (n = 20), the association 
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was significant with the vulnerability to poverty 
(rs = - 0.489; p = 0.029) and visit to dentists (rs = 0.466; 
p = 0.038). In Brazilian states with high prescription 
rates (n = 7), the significant association was with 
dental care plan (rs = - 0.847; p = 0.016).

When we evaluate all states, the correlation 
coefficients were positive for HDI, education, number 
of dentists per 100,000/inhabitants and dental care 
plan. This is maintained in the stratified analysis 
where states presented low prescription rates. But 
in states with high prescription rates, the correlation 
coefficients were negative, thus, a better HDI, more 
years of study and more dentists for the population 
are associated to lower DDD values. Vulnerability to 
poverty was consistently negatively associated to DDD. 

Regarding to dental care plan, in the analysis with all 
states (n = 27) and states with low prescription rates 
(n = 20), the correlation coefficient was positive, but in 
the states with high prescription rates was negative 
and significant (rs = - 0.847; p = 0.016). It is possible 
to see that factors can act differently when states are 
stratified according to prescription rates (Table 4).

Discussion

 This study found a low amount of opioids 
prescribed by Brazilian dentists, with different rates 
among states. Socioeconomic and health-related factors 
influenced the quantities of opioids dispensing in 
Brazilian states.

Table 2. Descriptive statistics on the opioid analgesics prescribed by Brazilian dentists dispensed by Brazilian state in 2012.

Region Brazilian state Frequency of prescriptiona Prescription per dentistb mean (min-max) Number of packages Number of DDDs

Midwest

DF 1430 (1.0%) 3.43 (1-198) 1691 7464.0

GO 2210 (1.6%) 3.63 (1-92) 2607 11227.9

MS 768 (0.5%) 3.14 (1-123) 837 2850.1

MT 617 (0.4%) 3.94 (1-61) 680 2447.3

North

AC 93 (0.1%) 2.58 (1-27) 108 441.9

AM 230 (0.2%) 2.95 (1-46) 252 1216.9

AP 133 (0.1%) 4.26 (1-31) 138 635.0

PA 1759 (1.2%) 4.07 (1-72) 1927 7808.0

RO 203 (0.1%) 3.14 (1-43) 222 878.7

RR 164 (0.1%) 2.88 (1-20) 229 833.3

TO 266 (0.2%) 2.95 (1-37) 300 1511.3

Northeast

AL 677 (0.5%) 3.01 (1-42) 737 2984.5

BA 14311 (10.1%) 5.06 (1-157) 15076 62575.0

CE 1929 (1.4%) 3.26 (1-124) 2207 9699.9

MA 109 (0.1%) 2.12 (1-18) 142 587.0

PB 785 (0.6%) 2.99 (1-98) 990 3804.0

PE 1770 (1.3%) 2.90 (1-85) 2099 8766.2

PI 177 (0.1%) 2.75 (1-50) 223 756.7

RN 1018 (0.7%) 4.07 (1-81) 1112 4385.0

SE 753 (0.5%) 3.28 (1-77) 818 3245.8

South

PR 11430 (8.1%) 3.55 (1-144) 12604 53943.3

RS 17970 (12.7%) 4.27 (1-203) 20275 85045.5

SC 8210 (5.8%) 3.84 (1-188) 9253 38934.4

Southeast

ES 468 (0.3%) 1.99 (1-24) 617 2489.9

MG 30072 (21.3%) 4.78 (1-340) 32594 137559.6

RJ 4504 (3.2%) 2.43 (1-160) 5912 22529.4

SP 39105 (27.7%) 3.36 (1-452) 46977 184233.9
aThis analysis was based on the availability of the drug for the patient according to the SNGPC registry; bDentists who prescribed according to 
Brazilian state of professional registration.
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The quantities of opioid analgesics prescribed 
by dentists and dispensed was low, mainly when 
compared to the medical prescriptions of some 
countries.20-23 These data are in agreement with a 
recently published study, which found lower values 
of opioid use in South America and addressed 
possible barriers to access to these drugs.10 Most 
of the prescriptions were for a short period of 
time, because 90.3% of prescriptions had only one 
package and 62.3% with four DDD by prescription 
(four days of treatment). Short-term use was 
gratifying to find because, of a decreased risk of 
chemical dependence (opioid misuse or abuse) 
in this population. Besides the risk of chemical 

dependence, opioid analgesics may increase or 
decrease the potency of other drugs. Opioids may 
interact with some antibiotics, benzodiazepines, 
centrally acting sedative drugs, antidepressants and 
alcohol, they should be prescribed with caution to 
individuals with obstructive sleep apnoea.24,25 There 
is some evidence that opioid users are at a higher 
risk of traffic accidents.26 A systematic review on 
prescriber behaviour identified five ways in which 
opioid prescribers’ behaviour may have played a role 
in increased opioid-related mortality: prescribing 
more opioids, prescribing higher doses of opioids, 
prescribing oxycodone, prescribing methadone and 
prescribing at high volumes.8

Table 3. Socioeconomic, oral health and medication indicators by Brazilian states.

Region State Poverty HDI Education
Number of 
dentists per 

100,000/inhabitants

Visit to 
dentists

Dental 
care 
plan

Consider oral 
health good or 

very good 

Number of 
pharmaceutical 

establishments per 
100,000/inhabitants

Ability to get 
all medications 

prescribed

Midwest

DF 15.0% 0.827 10.8 233 51.9% 6.8% 74.0% 33 80.2%

GO 16.6% 0.745 8.6 149 42.4% 6.2% 67.7% 52 84.4%

MS 15.5% 0.746 8.7 149 47.5% 2.5% 71.2% 33 85.9%

MT 19.0% 0.755 8.4 137 41.8% 4.7% 64.6% 38 77.4%

North

AC 42.3% 0.696 8.1 84 36.1% 1.4% 64.1% 24 78.1%

AM 42.9% 0.679 8.8 98 42.1% 4.8% 66.3% 7 73.4%

AP 40.5% 0.707 9.2 90 30.7% 3.9% 66.4% 13 79.7%

PA 43.5% 0.659 7.7 61 30.1% 3.4% 56.1% 12 76.4%

RO 27.4% 0.698 7.9 117 36.3% 2.1% 58.3% 34 82.6%

RR 37.0% 0.729 9.6 137 39.9% 2.0% 65.9% 17 63.6%

TO 34.0% 0.711 7.9 132 36.0% 2.4% 58.9% 27 73.9%

Northeast

AL 50.5% 0.644 6.6 84 34.8% 3.4% 57.0% 21 74.7%

BA 44.0% 0.682 7.4 78 35.9% 5.4% 57.7% 18 81.8%

CE 44.2% 0.704 7.2 75 37.3% 3.2% 61.8% 15 81.3%

MA 56.9% 0.650 6.7 57 28.5% 1.6% 50.7% 11 79.1%

PB 40.8% 0.682 7.3 111 43.6% 3.2% 60.0% 27 82.1%

PE 39.8% 0.694 7.7 83 42.5% 3.2% 61.7% 18 83.0%

PI 44.9% 0.664 6.6 92 36.9% 1.0% 57.9% 20 74.5%

RN 36.8% 0.715 7.8 106 43.7% 3.9% 61.5% 29 78.5%

SE 39.7% 0.688 7.4 85 40.2% 4.2% 61.8% 22 84.4%

South

PR 13.9% 0.774 8.9 165 49.7% 6.8% 71.3% 41 86.1%

RS 14.4% 0.757 8.7 158 52.7% 3.9% 73.4% 42 84.5%

SC 8.0% 0.797 9.1 167 54.1% 4.6% 71.5% 42 83.4%

Southeast

ES 18.7% 0.769 8.8 141 39.2% 4.3% 66.3% 39 86.9%

MG 20.2% 0.754 8.3 162 43.2% 3.2% 69.6% 39 83.0%

RJ 18.6% 0.762 9.7 183 42.2% 7.2% 71.6% 24 82.8%

SP 11.3% 0.808 9.7 190 53.9% 8.0% 74.1% 30 83.0%

Sources: Atlas of Human Development in Brazil, PNS, IBGE, CFO and Anvisa.
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DDDs per 1,000 inhabitants per day demonstrated 
atypical distributions within the Brazilian territory, 
with large variations between the largest and smallest 
state values and with the highest values concentrated 
in southern and south-eastern states. We identify 
two types of dental opioid prescription regions in 
the Brazilian states. A small group of states with 
high dispensing rates and a large group with low 

dispensing rates. One possible explanation for this 
divergence could be the diversity found within the 
territory, where some regions present better indicators 
than others. Brazilian regions experience very different 
socioeconomic indicators, dental access and access to 
medications. As seen in this study, regions with better 
socioeconomic indicators, such as south and southeast 
regions, also show greater access to dentists and more 

DDDs per 1,000 inhabitnts per day
      A) 0.0002 –0.0022
      B) 0.0025 –0.0050
      C) 0.0077 –0.0216
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Figure. Distribution of DDDs per 1,000 inhabitants per day by Brazilian states.
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prescriptions. The study results are in agreement 
with previous studies which also showed that these 
regions have better indicators.27,28,29 Differences in 
the quantities of opioid analgesics dispensed may 
reflect the existence of differences in access to these 
drugs between states. Most Brazilian states have 
relatively low dispensing rates of opioid analgesics 
for dental care purposes. However, the seven states 
with the highest DDDs per 1,000 inhabitants per day 
accumulated 86.8% of the total prescriptions.

All analysed variables were associated to differences 
in DDD values in the state level analysis (n = 27), but it 
is important to point out the association of the quantity 
of opioids prescribed with access to the dentist in 
the last 12 months and poverty. The Brazilian states 
with increased access to the dentists, presented a 
higher amount of sales of opioid analgesics. States 
with the highest proportion of people living with less 
than 145.28 US dollar presented lower sales of opioid 
analgesics. It would be expected that regions with worse 
socioeconomic and oral health indicators demand a 
greater use of medications. Hence the results suggest 
“the inverse care law”30,31 may be present, where poverty 
can be considered a barrier to access to medications 
in states with low and high prescription rates.

The correlation coefficients, however, present 
different results when the data are stratified according 
to the prescription rates of “low” or “high”. In some 
cases, there was inversion of the relationship direction. 
In states with high rates of prescriptions, a better 
HDI, more years of study and more dentists for the 
population are associated to lower DDD values. 
A possible explanation for the differences found 
regarding the dental care plan would be that in states 
with worse socioeconomic and health indicators 
having a dental care plan may be a proxy of better 
socioeconomic status. But possibly in states with better 
socioeconomic and health indicators, having only 
the dental care plan would not be a good indicator 
of better socioeconomic status.32,33 Recalling that, as 
described in the methodology, this covariate concerns 
population proportion with some plan only for dental 
care, that is, we are not analysing medical plan.

The fact that the oral health conditions of the seven 
states with high opioid prescription rates are different 
from the profile of the other states could explain the 
differences between the two groups.28,29 The use of 
health services results from several interacting factors, 
but socioeconomic factors play an essential role on 
the provision of health services and the possibility of 

Table 4. Correlation between socioeconomic/health factors and quantities of opioid analgesics dispensing in Brazilian states, 2012.

Covariates
All Brazilian states (n=27) States with lowa DDD (n = 20) States with higha DDD (n = 7)

Spearman’s 
correlation coefficient

p-value 
(2-tailed)

Spearman’s 
correlation coefficient

p-value 
(2-tailed)

Spearman’s 
correlation coefficient

p-value 
(2-tailed)

Socioeconomic

Poverty -0.624 0.001 -0.489 0.029 -0.036 0.939

Human Development Index 0.603 0.001 0.442 0.051 -0.571 0.180

Education 0.412 0.033 0.266 0.258 -0.571 0.180

Health - oral health

Number of dentists per 
100,000/inhabitants

0.576 0.002 0.388 0.091 -0.607 0.148

Visit to dentists 0.630 < 0.001 0.466 0.038 0.036 0.939

Dental care plan 0.493 0.009 0.344 0.137 -0.847 0.016

Consider oral health good 
or very good

0.585 0.001 0.394 0.086 -0.357 0.432

Health - medicines

Number of pharmaceutical 
establishments per 
100,000/inhabitants

0.505 0.007 0.247 0.294 0.721 0.068

Ability to get all 
medications prescribed

0.484 0.010 0.251 0.285 0.649 0.115

aThe cut-off point was the third quartile. It refers to an internal comparison (within the Brazilian territory), we are not comparing these values with 
of other countries.
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the population using this health service.34,35,36 Another 
explanation could be the difference in the quality of 
the oral health care and the knowledge about opioid 
prescription among dentists in these two groups 
of states.29 Oral diseases disproportionally affect 
disadvantaged populations placing an additional 
disease burden on these populations. Thus, the 
distribution of the use of these drugs according to 
region reflects existing inequalities among society 
produced within the social framework. As well as 
access to health services, oral health and general health 
are directly related to socioeconomic factors.34,35,36

It is not possible to affirm if there was misuse of 
opioids in states with higher rates. A separate study 
at the individual level with access to the reason for 
prescription is required. However, in population 
terms, the results suggest that access to this class of 
drugs can be favoured or opposed according to non-
clinical factors. Regions with the highest demands 
in oral health37 were composed of states with lower 
DDDs. Thus, evaluating the distribution of DDDs 
according to region can help understand how different 
approaches and strategies may be necessary within 
the same national territory. There may be certain 
barriers to access opioids in regions with extremely 
low values10, which are not desirable, since pain can 
negatively impact quality of life. In contrast, high 
values may expose the population to risks of adverse 
effects.7,8,38 Given this, the surveillance system working 
together with universities and regional dental councils 
plays an important role in monitoring these regional 
differences and thus contributing to the rational use 
of opioids by dentists.

Regarding the limitations, the entire process of 
selling and dispensing these drugs is monitored by 
SNGPC, but it was not possible to identify the reason for 
the prescription of these drugs in the system. Brazilian 

legislation does not require that the International 
Classification of Diseases (ICD) and prescription 
purpose data to be included in prescription orders 
of opioid analgesics. The use of secondary data in 
studies may have methodological problems of data 
identification and reliability. Results indicated the 
need for further studies and the format of the current 
database limited some analysis. It is also important 
to point out that despite we analysed the most up-to-
date dataset available for dental prescriptions from the 
Brazilian Health Regulatory Agency, some increasing 
in opiate consumption in most recent years may occur, 
as identified in Brazil39 other countries.8

In conclusion, the amount of opioid analgesics 
prescribed by Brazilian dentists showed large 
differences among Brazilian states and those 
differences may be associated to non-clinical factors. 
The clinical implications of these findings are that may 
be necessary to formulate public policies with different 
approaches for the country because the regional 
differences. Prescription drug monitoring programs 
and continuing education for the prescriber could be 
implemented and increased in the country. Further 
studies will be necessary to identify individually 
related factors to opioids prescribed by dentists.
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