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Abstract: This study aimed to screen the public procurement for dental 
adhesives in a public health system and evaluate the variables associated 
with the type and cost of purchased materials. A time series was 
conducted with secondary data collated from the Brazilian Databank 
of Healthcare Prices (BDHP). All public procurements for adhesive 
systems registered from 2010 to 2019 were collated. The frequency 
of purchase was described, and a multiple linear regression model 
was used to assess the influence of unit price on predictor variables. 
Multinomial logistic regression was conducted to describe the influence 
of selected variables on the probability of purchase for different classes 
of adhesive systems. A total of 2,752 purchases were analyzed, and the 
total cost of these materials reached US$ 7,022,659.00 in the 10 analyzed 
years. The 3-step Etch & Rinse adhesives corresponded to 45.63% of the 
processes, with increased probability of being purchased over time. 
The process conducted by public universities in recent years, using the 
auction modality, presented lower unit prices. The year of purchase, 
the type of institutions, the institution’s location, and the procurement 
modality influenced the procurement process. The performed analyses 
contribute to the understanding of the variables associated with the 
procurements for adhesive systems, providing valuable information for 
rationalizing public expenditure and for implementing evidence-based 
practices to guarantee cost-effective and clinically effective procedures 
for users of the Brazilian public healthcare system. 

Keywords: Dental Cements; Public Health Dentistry; Translational 
Medical Research; Costs and Cost Analysis; Implementation Science.

Introduction

The influence of adhesive systems on the longevity of dental restorations 
has been shown in different studies.1-4 In the most recent meta-analysis 
that evaluated the clinical effectiveness of different adhesive systems, the 
3-step etch & rinse (3E&Ra) adhesive system is still the class of adhesives 
with consistently lower annual failure rates (AFR) when compared to the 
other adhesive classes.1 While the AFR for 3E&Ra is 3.1, the 2-step etch 
& rinse (2E&Ra) shows an AFR of 5.8 with inappropriate effectiveness 
in bonding procedures. When self-etch (SEa) adhesives are considered, 
the most recent data show a decrease in the AFR for the 2-step self-etch 
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(2SEa) adhesive over time, surpassing 3E&Ra. Current 
evidence from clinical and laboratory data support 
the proposed mechanisms behind the longevity of 
3E&Ra1,5 and 2Sea6,7 adhesive systems and explain 
the weakness of the adhesive layer in 2E&Ra.8

While it is essential to consider these differences in 
the decision-making process for purchasing adhesive 
systems in private clinical practice, the impact of this 
decision on a public health system takes on added 
importance due to the number of public resources. 
Knowledge translation and the implementation of 
healthcare technology assessments are essential for 
knowledge synthesis and exchange and the application 
of ethically sound and cost-effective procedures in 
healthcare treatments.9 The evaluation of healthcare 
technologies and economic assessments are valuable 
for supporting the adequate allocation of resources 
and understanding the standard of care in a particular 
place.10 Translating knowledge into policies and 
practices is a challenge, and several efforts have 
been made to understand the application of financial 
resources for rationing and prioritizing resources 
in the public health system.11,12,13 While the market 
of medicines and other healthcare products14,15 has 
been investigated, little is known about the economic 
impact of dental materials on these procurement 
processes. The global direct cost for treating dental 
disease reached US$ 356.80 billion in 201516 and it is 
one of the most expensive conditions to be treated in 
a health system.17,18 The price of materials may play 
a significant role in the total amount spent on oral 
health in a country. The economic impact of choosing 
outdated or novel products on a public health system 
is likely to be large due to purchase volume. 

The implementation of healthcare technologies 
and the introduction of innovative strategies may be 
observed by screening the procurement process in 
a health system.19 The information about purchased 
materials is used by government and public agencies 
to control product prices, increase transparency, 
avoid fraud and waste, and grant social control 
over public investments.19,20 The factors associated 
with the procurement for dental adhesive systems 
could contribute to the understanding of knowledge 
translation in this field and of the impact of purchases 
on public expenditure and on clinical practice. Thus, 

this study aimed to screen the public procurement 
for dental adhesives in a public health system and 
evaluate the variables associated with the type and 
cost of purchased materials.  

Methodology

This is a time series study. Secondary data were 
collated by one researcher from the Brazilian Databank 
of Healthcare Prices (BDHP; https://bps.saude.gov.
br) of the Brazilian Ministry of Health, which is a 
public database that contains procurement processes 
in healthcare institutions funded by the Brazilian 
federal government. The data on all purchases made 
by public services were collated from January 1, 2010 
to December 31, 2019, according to the different classes 
of adhesive systems: 3-step etch-and-rinse (3E&Ra), 
2-step etch-and-rinse (2E&Ra), and self-etch (SEa), as 
shown in Figure 1. All information provided by the 
BDHP was collated and the variables of interest were 
selected based on their impact on the purchase process. 
The description of the material, date of purchase, 
state, procurement modality, the institution where 
the purchase was made, manufacturer, number of 
purchased items, and unit price were selected. The 
collated data were recategorized when appropriate  
(Figure 1). Each state was categorized according to the 
Brazilian macro-regions for demographic analysis of 
purchases. The procurement modality was divided 
according to their frequency into three categories: the 
most frequent ones were kept while the least frequent 
ones were grouped as “Other.” The institutions where 
the purchase was made were classified as universities, 
other federal institutions, and municipal health councils 
as these were the categories found in the databank. 
The information about manufacturers was corrected 
for typos, and unknown manufacturers were grouped 
as “Other.” The unit price was collected in Brazilian 
Reais (BRL). These values were adjusted for inflation 
according to the broad consumer price index (free 
translation of Índice Nacional de Preços ao Consumidor 
Amplo or IPCA). IPCA in December 2019 served as the 
basis for calculation of the inflation rate. The percent 
monthly inflation rate was collected in other analyzed 
years and used to calculate inflation-adjusted unit 
prices. The values were matched to the data from 
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the BDHP based on the date of purchase and the unit 
prices were then multiplied. These values were then 
converted to American dollars (US$) according to the 
exchange rate on the day of the purchase registered 
by the Central Bank of Brazil. 

All analyses were performed using Stata 14 
(StataCorp LLC, College Station, USA). Descriptive 
analysis was conducted for screening the number of 
the procurement process. The data were analyzed 
with bivariate tables, and statistical significance 
was tested with one-way analysis of variance. The 
inflation-adjusted price was used as the outcome 
variable in a multiple linear regression model using 
ordinary least squares. Prices that were outliers due 
to possible errors were removed from the adjusted 
model if the studentized residual was larger than 7.32 
standard deviations. The removed observations (29) 
represented 1.0% of the total number of cases in the 
databank and meant prices higher than BRL 500.00. An 
interclass correlation showed 30.9% of the variability 
in unit prices may be assigned to the institution that 
made the purchase and then a clustering analysis 
was conducted to adjust the standard error for the 
effect of clustered observations. 

The different classes of adhesives were used as the 
outcome variable in a multinomial logistic regression 
model. A bivariate analysis was performed, and 
statistical significance was assessed with the chi-square 
test. Multinomial logistic regressions were adjusted 

with selected variables (region, price, year, procurement 
modality, and type of institution). In regression 
analyses, prices were divided by 10 to improve the 
interpretation of the coefficients. The logistic model 
was used to estimate the average response associated 
with different variables in the model by calculating 
the predictive margin values based on the category of 
reference (3E&Ra). The clustering effect was considered 
for this analysis, as 40.9% of the variability may be 
assigned to the institution according to the interclass  
correlation analysis. 

Results

Data collection resulted in 2,781 procurement 
processes and 299,173 units of adhesive systems 
(Figure 2A). After outlier removal, 2,752 purchases 
were analyzed. 3E&Ra appeared most frequently in 
the dataset, with 136,524 adhesives, representing 45.6% 
of the purchased materials. The total cost of adhesive 
systems was US$ 7,022,659, and 49.4% of this value was 
spent on 3E&Ra adhesives (Figure 2B). 2E&Ra represents 
37.4% of the purchased units, while the least frequent 
adhesive systems were SEa (16.9%). SEa presented higher 
prices when compared to 2E&Ra (Figure 2; p < 0.05). 
The univariate analysis for the price in the linear model 
is shown in Table 1. The most frequent categories were 
used as reference in the regression model. All variables 
were used on the multiple models (Table 2). 

2010 2019

Brazilian
Databank of
Healthcare

Prices

Secondary Data Collection
Date of

Purchase
State

PriceManufacturer

Institution

Price Adjustment
BRL Inflation (IPCA)
BRL – US$ currency (BCB)

Procurement
Modality

Material
Description

Auction
Bid Waiver
Other

Adhesive systems
3 Step Etch and Rinse

2 Step Each and Rinse
Self-etch

Number of items/
procurement process

Universities
Other Federal Insitutions
Municipal Health Councils

Brazilian macroregions
South

Southeast
Mid-west

Northeast
North

Figure 1. Flowchart showing data collection and categorization of variables for the analysis. 
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Table 1. Average price and standard deviation calculated for 
each category.

Variable US$ SD Frequency p-value

Adhesive system

3E&Ra 35.69 30.81 1385  

2E&Ra 32.74 29.27 975  

SEa 39.19 35.19 392 < 0.01

Year

2010 51.16 41.35 34  

2011 57.20 46.58 130  

2012 45.24 32.43 127  

2013 37.13 2.59 259  

2014 39.40 32.28 352  

2015 38.55 29.94 294  

2016 32.48 27.57 353  

2017 32.48 34.22 415  

2018 35.06 28.76 236  

2019 21.28 16.82 481 < 0.01

Region

South 42.64 32.91 609  

Southeast 38.30 34.07 759  

Mid-west 31.16 26.63 470  

Northeast 29.58 26.03 641  

North 30.52 31.27 302 < 0.01

Procurement modality

Auction 32.98 30.29 2296  

Bid Waiver 45.94 32.11 464  

Other 31.76 34.25 21 < 0.01

Type of institution

Universities 29.83 25.55 679  

Other Federal 
Institutions

38.49 33.13 1879  

Municipal 
Health Councils

23.32 21.10 223 < 0.01

Manufacturer

3M 44.15 32.48 1042  

Biodinâmica 15.00 19.21 224  

Coltene 17.84 11.86 7  

Densell 36.16 22.94 23  

Dentisply 34.17 34.15 287  

DFL 16.58 10.87 34  

FGM 25.62 18.96 400  

Kavokerr 31.10 17.37 20  

Kulzer 92.41 80.86 2  

Kuraray 83.68 27.96 24  

Maquira 10.22 8.68 166  

SDI 21.77 10.05 4  

Technew 14.00 3.73 12  

Vigodent 21.99 22.60 113  

Other 44.46 32.64 513 < 0.01
Figure 2. Distribution of purchases among different adhesive 
systems. 
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The adjusted multiple linear regression model 
resulted in an R2 = 25.4%. The three different categories 
of adhesive systems were not associated with price 
(p > 0.05). The adhesives purchased through a bid 
waiver were US$ 10.64 more expensive than those 
purchased by auction. Public universities and 
municipal health councils paid statistically lower 
values for adhesive units (Universities: US$ -6.18, 
p < 0.01; Municipal health councils: US$ -7.34, p < 0.01). 
Eight out of 14 manufacturers presented lower values 
for the unit price of adhesives when compared to the 

reference manufacturer (3M). The price was higher 
for one manufacturer than for the reference (Kuraray: 
42.57; p < 0.01). The effect of time on the procurement 
for adhesives is detailed in Figure 3. The number of 
the procurement process was consistent with the 
number of purchased items over time. The increase 
in the number of purchased items was followed by 
the reduction of prices in all classes of adhesives, as 
confirmed by the linear model (Table 2).

Figures 4 and 5 show the predictive margins 
obtained from the adjusted multinomial logistic 

Table 2. Adjusted price differences (Coeff) obtained from multiple linear regression on procurement processes (n = 2,752) using 
unit price as response variable.

Variable Price Coeff (US$) 95%CI

Adhesive system (reference category: 3E&Ra)

2E&Ra -1.35 -5.24 2.51

SEa 2.78 -2.89 8.54

Year -2.96 -3.61 -2.31

Region (reference category: Southeast)

South 6.16 0.63 11.70

Mid-west -3.62 -9.91 2.67

Northeast -1.57 -6.57 3.43

North -0.69 -6.48 5.16

Procurement modality (reference category: Auction) 

Bid waiver 10.64 1.81 19.51

Other 9.90 -0.73 20.58

Type of institution (reference category: Other federal institutions)

Universities -6.18 -10.36 -1.99

Municipal health councils -7.34 -11.94 -2.77

Manufacturer (reference category: 3M)

Biodinâmica -27.68 -32.86 -22.49

Coltene -21.19 -26.95 -13.57

Densell -8.98 -19.47 2.17

Dentisply -9.03 -20.79 2.71

DFL -25.79 -33.16 -18.43

FGM -18.27 -22.87 -13.63

Kavokerr -6.69 -17.20 3.82

Kulzer 36.65 -31.88 105.18

Kuraray 42.57 32.97 52.18

Maquira -27.76 -32.65 -22.87

SDI -16.64 -24.31 -8.95

Technew -29.11 -38.31 -19.91

Vigodent -20.20 -24.90 -14.22

Outher -7.36 -16.57 1.85

Constant 6026.0 4718.8 7335.9

R2=25.4%. Standard errors obtained with cluster adjustment based on the institution where the procurement was registered. 
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Figure 3. Time-related changes in procurements for adhesive systems. 
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regression model. The complete multinomial logistic 
regression analysis is shown in Tables 3 and 4. The 
logistic model showed an increase in the probability 
of 3E&Ra over the years (Figure 4A; Table 4) in 

comparison to the other adhesive systems (2E&Ra; 
OR: 0.92; p<0.01. SEa; OR: 0.82; p < 0.01). Price rises 
were shown to increase the odds to purchase SEa 
instead of 3E&Ra (OR: 1.04; p < 0.01). Public universities 
were more prone to purchase SEa adhesives when 
compared to 3E&Ra than other federal institutions 
(OR: 2.86; p < 0.01). 

Discussion

Understanding healthcare technologies and their 
cost in a public health system provides insights into 
the knowledge gap between materials and real-
life practice development.21 In the present study, a 
screening of the purchase of dental adhesive systems 
was conducted in the Brazilian public healthcare 
database. A 10-year analysis was performed, and the 
results were modeled to understand how the price 
and type of material influence the procurement for 
adhesives. The cost of adhesive systems reached 
US$ 7,022,659.00 in the 10 analyzed years, and the 
unit price was reduced over time. 3E&Ra was the 
most purchased adhesive system with an increasing 
probability of purchase in the final years of the 
period. The year of purchase, the type and location of 
institutions, and the procurement modality influenced 
the procurement process. 

3E&Ra adhesives represented 45.6% of the total 
number of purchases, going from 8.8% to 55.6% from 
2010 to 2019, accounting for 49.4% of the total cost of 
adhesive systems in the analyzed period (Figure 2). 
This was the first commercially available adhesive 
system,5 and it is known to result in lower annual 
failure rates until nowadays,1 which may explain the 
high percentage of these adhesives in the analyzed 
data (Figure 3). Although 2E&Ra adhesives have 
been put on the market more recently, the reduction 
in bonding steps and the development of more 
user-friendly bonding strategies have made these 
materials highly attractive, even in the absence 
of reliable bonding1 Besides, the reduction in the 
number of clinical steps and the lower prices of 
these materials (Figure 2; p < 0.05) may influence 
their purchase by public institutions. SE adhesives 
were the least purchased products (16.9%), and, as 
the most expensive materials in this analysis, it is 

Figure 5. Predicted probabilities of purchase (margins) 
[95%CI] in the adjusted logistic model with an average 
response for regions, institutions, and procurement modality.
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expected that their availability to public institutions 
would be reduced. Although SEa is presented as one-
step and two-step systems, this differentiation was 
not present in the databank and, thus, all materials 
were grouped into a single category. Also, the 
heterogeneous chemical composition of SE adhesives 
over the years results in a different clinical behavior.7 
Although some of these compositions combine good 
clinical performance with a simplified bonding 

procedure,2,22 it was not possible to observe a steady 
increase in the purchase of SE adhesive over the 
years (Figure 4 and Table 4). 

The linear model regression indicated no impact 
of the classes of adhesive systems on unit price, while 
this variable was shown to modify the response 
in the multinomial logistic regression (Figures 4 
and 5). The odds of buying 2E&Ra were lower when 
compared to 3E&Ra for every US$ 10.00 increase 

Table 3. Distribution in absolute numbers of purchases of different adhesive systems. Univariate analysis according to the type of 
adhesive system and chi-square univariate analysis for each variable. 

Adhesive system
3E&Ra 2E&Ra SEa

Total p-value
% (N) % (N) % (N)

Year

2010 8.8 (3) 38.2 (13) 52.9 (18) 100 (34)  

2011 32.2 (40) 38.7 (48) 29.0 (36) 100 (124)  

2012 29.3 (37) 38.8 (49) 31.7 (40) 100 (126)  

2013 41.4 (147) 37.7 (134) 20.8 (74) 100 (355)  

2014 55.0 (190) 31.5 (109) 13.0 (46) 100 (345)  

2015 54.9 (161) 31.3 (92) 13.6(40) 100 (293)  

2016 51.8 (182) 40.4 (142) 7.6 (27) 100 (351)  

2017 59.8 (243) 33.0 (136) 7.1 (29) 100 (406)  

2018 27.8 (113) 44.2 (104) 7.6 (18) 100 (235)  

2019 55.9 (269) 30.7 (148) 13.3 (64) 100 (481)  

Total 50.3 (1385) 35.4 (975) 14.2 (392) 100 (2752) 0.001

Region

South 51.8 (309) 40.7(243) 7.3 (44) 100 (596)  

Southeast 54.1 (407) 31.2 (235) 14.5 (109) 100 (751)  

Mid-west 39.7 (186) 32.9 (154) 27.3 (128) 100 (468)  

Northeast 50.9 (324) 39.1 (249) 9.9 (63) 100 (636)  

North 52.8 (159) 31.2 (94) 15.9 (48) 100 (301)  

Total 50.3 (1385) 35.4 (975) 14.2 (392) 100 (2752) 0.001

Procurement modality

Auction 47.9 (1089) 36.5 (830) 15.4 (350) 100 (2269)  

Bid waiver 62.5 (289) 30.9 (143) 8.4 (39) 100 (462)  

Other 76.1 (16) 9.5 (2) 14.2 (3) 100 (21)  

Total 50.3 (1385) 35.4 (975) 14.2 (392) 100 (2752) 0.001

Type of institution

Universities 45.3 (307) 30.1 (204) 24.5 (166) 100 (677)  

Other federal institutions 50.4 (935) 38.6 (717) 10.9 (203) 100(1855)  

Municipal health councils 65.0 (143) 24.5 (54) 10.4 (23) 100 (220)  

Total 50.3 (1385) 35.4 (975) 14.2 (392) 100 (2752) 0.001
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in unit price (OR= 0.95; p < 0.01). The opposite 
was found for SEa, which was more likely to be 
purchased than 3E&Ra as the price increased (Table 
4; OR= 1.04; p < 0.01). These differences may have an 
impact on the decision-making process in purchases 
by the public health system and affect the total 
value spent on adhesive systems as a direct cost 
of the public budget (Figure 2). Therefore, the 
findings of the present study should be considered 
in combination with the information about the 
effectiveness of adhesives in restorative treatments. 
By rationalizing the cost of dental treatments, the 
cost of a health intervention should be broadly 
recognized. The choice of the adhesive system may 
increase other direct and indirect costs, lead to the 
need for premature retreatment in case of failure, 
and cause a beyond price impact on the quality of 
life of the population.17,23,24 

 Changes in the type of adhesive system used may 
be related to the time between evidence generation 
and synthesis and knowledge translation into 
clinical practice.25 Unit prices were significantly 
influenced by the year of purchase, with a US$ 

2.96 reduction for each year (Table 2; p < 0.01). 
One could think that price decreases are due to an 
increment in purchased items (Figure 3). Increased 
market share leads to reduced production costs 
and enhanced industrial production,26,27 leading 
to lower prices. Furthermore, an increase in the 
number of manufacturers increases competition, 
controlling prices in the market and for the public 
health system.28,29 The marginal effect observed in 
the adjusted linear model confirms the prediction 
of price reduction over time (Figure 3C). Besides the 
effect on the price, the year of purchase predicted the 
type of purchased adhesive (Figure 4 and Table 4). 
3E&Ra is probably the most purchased adhesive over 
time when compared to 2E&Ra (OR: 0.92; p < 0.01) 
and SEa (OR: 0.81; p < 0.01). These findings contribute 
to understanding the time-dependent knowledge 
translation observed in health treatments.25 While 
quick implementation of knowledge is desired, 
novel healthcare interventions are known to take 
decades to be implemented,30 and this may be the 
reason why the well-established 3E&Ra occupies a 
great market share in these procurements. 

Table 4. Multinomial logistic regression results using class of adhesives as response variable. Adjusted model to predict purchasing 
probability based on the different classes of adhesives. 

Variable

Base outcome 3E&Ra

2E&Ra SEa

OR 95%CI OR 95%CI

Year 0.925 0.875-0.978 0.818 0.759-0.881

Price* 0.947 0.894-1.003 1.043 0.988-1.100

Region (Reference category: Southeast)

South 1.383 0.795-2.406 0.461 0.238-0.839

Mid-West 1.329 0.681-2.593 2.097 0.815-5.398

Northeast 1.374 0.785-2.402 0.629 0.332-1.190

North 0.906 0.489-1.681 1.319 0.592-2.935

Procurement modality (Reference category: Auction)

Bid waiver 0.701 0.491-0.998 0.445 0.273-0.726

Other 0.292 0.053-1.606 1.109 0.254-4.835

Type Of institution (Reference category: Other federal institutions)

Universities 0.787 0.521-0.970 2.859 1.401-5.832

Municipal health councils 0.461 0.289-0.736 0.934 0.492-1.772

Constant 3.55 1.62-7.80 3.90 2.00-7.70

*For every increase by US$ 10.00; Standard errors obtained with cluster adjustment based on the institution where the procurement was registered.
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Knowledge translation may be more easily 
observed at teaching institutions where researchers 
are responsible for choosing the materials that 
will be used in teaching activities. The influence 
of the type of institution was observed even after 
considering that the resources destined for each 
type are subjected to different degrees of spending 
cuts,31 and this may partially explain the lower 
cost of adhesives purchased by universities (-6.18; 
p < 0.01). The translation of scientific knowledge 
in the university environment may be related to 
the adherence to evidence-based practice and, 
in combination with reduced prices, it may have 
contributed to the increased purchasing of SEa 
(OR: 2.86; p < 0.01) when compared to other federal 
institutions. Knowledge dissemination from 
universities to other institutions is affected by 
socioeconomic and healthcare differences across 
Brazilian regions,32,33,34 explaining the variability in 
prices among them. In the cost analysis, the southern 
region paid higher values when compared to the 
southeastern region (US$ 6.16; p < 0.01), while the 
probability of purchasing the cheapest adhesive 
(2E&Ra) was higher in the southern region (1.383; p < 
0.01). This type of information could be used within 
region analysis to establish improved rationality 
in public purchases considering the peculiarities 
of each region and both state and municipal levels. 

Differences in the procurement modalities 
were shown to influence both the price (Table 2) 
and the type (Figure 5C) of purchased materials. 
Auctioning is recommended by regulatory agencies 
as it guarantees equal conditions between bidders, 
allowing for better prices, higher transparency, and 
easy audit of the public system.35,36 As expected, 
when the institutions purchased adhesives through 
bid waivers, the prices were higher as no price 
limit or competition was observed. The impact 
of this amount of money in the long term and on 
the national scenario supports the government’s 
recommendation and auctioning as the procurement 
modality of choice.37,38 The importance of the BDHP 
in the regulation of the Brazilian public healthcare 
system is also highlighted. This publicly available 
databank is an important tool for transparency 
in procurements and social control of healthcare 

prices, enabling planning of resource allocation in 
the healthcare system.39 This study confirms that 
adherence to the recommendations of regulatory 
agencies is effective and allows combining the 
rational use of public expenditure with evidence-
based practices, guaranteeing high quality of 
materials and treatments used in restorative dentistry 
in the public health system.40

The present study provides an overview of public 
procurements, improving the understanding of the 
impact of these procurements on the quality and cost 
of restorative treatments performed in a continental 
country, and it may also contribute to future 
analysis of the implementation of dental healthcare 
technologies in clinical practice. Understanding the 
variables related to these prices may provide the 
public health system with information that could 
help establish clinical and cost-effective procedures 
in restorative treatments. The impact of knowledge 
translation and how the implementation of evidence-
based strategies may differ across a country are 
also noteworthy. This study supports the need 
for effective policies for evidence-based training 
to maintain and improve the quality of materials 
in the public health system. Continuous efforts to 
analyze the current standard of care may contribute 
to the improvement of strategies from bench top 
to chair side to increase the quality of treatments, 
focusing on better health outcomes and on their 
implementation in the population.

Conclusion

There was a preference for 3E&R adhesives in 
public purchases made by Brazil between 2010 and 
2019. The price of adhesives was reduced in purchases 
made by public universities in recent years using 
procurement auction. The year of purchase positively 
predicted the purchase of 3E&Ra, while price reduction 
increased the probability of 2E&Ra purchase.
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