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Abstract This article aims to monitor the indi-
cators of outpatient production of Dentistry and
to evaluate the association of collective action and
extraction indicators with the number of Oral
Health Teams (OHT) between 2006 and 2015
in Parand. In this longitudinal ecological study,
consolidated secondary data were analyzed (col-
lective actions of supervised brushing-SB, topical
application of fluoride-TAF, fluoride mouth-
wash-FM, oral examination for epidemiological
purposes-OE and extractions of permanent teeth-
EX) from the Ambulatory Information System
(SIA-SUS) and OHT numbers from the National
Registry System of Health Establishments. De-
scriptive analyzes and Pearson’s correlation were
performed, with significance level of p<0.05. It
was verified the increase of the OHT implantation
over time and a strong positive correlation with
collective procedures of SB (r=0.78; p=0.007) and
EM (r=0.76; p=0.011) and moderate negative
correlation with EX (r=-0.53). It was conclud-
ed that the evaluated indicators showed that the
implementation of Oral Health Teams may have
contributed to changes to the healthcare model,
with an increase in preventive collective proce-
dures and reduction of tooth loss in Parand.
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Introduction

Knowledge about the population and their oral
condition is fundamental for the development
of proposals for actions suited to the needs of
different population groups. The importance
of evaluating the application of resources and
their impact on the population’s health will lead
to the development of specific strategies and
regulations to monitor the quality and effect of
attention in primary health care'. The planning
must prioritize prevention and health promotion
actions, therefore monitoring and evaluation are
tools for this purpose. However, monitoring of
ambulatory production indicators in Dentist-
ry associated with the implementation of Oral
Health Teams in the state of Parand has not yet
been widely studied and disseminated.

Therefore, health information systems are
the tools available for assisting with planning
for improvement of the epidemiological indexes
of diseases. In the Unified Health System (SUS),
the Outpatient Information System (SIA) and
the Primary Care Information System (SIAB)?,
which have been gradually replaced by e-SUS?,
are important management tools that enable the
services to be monitored and evaluated, there-
by contributing to the decision making process.
Thus, it has become necessary to use data from
the available information systems to enable
proper planning of health actions*®, integrated
with the budgetary reality, with the goal of im-
proving the services’.

The Primary Care Indicators Pact is a nego-
tiation tool used by managers at the municipal,
state and federal levels and establishes the annual
goals to be achieved according to the previous-
ly agreed indicators, with the aim of improving
primary health care and consequently, the pop-
ulation’s health'. In the study by Teixeira et al."',
the number of dental procedures performed in
a municipality in Rio Grande do Sul from 2000
to 2007, was evaluated using data obtained from
the Ministry of Health. An increase in the num-
ber of basic individual procedures and first con-
sultation was observed, with a relative reduction
in the proportion of tooth extractions, resulting
from the expansion of dental services according
to free demand'. In another study by Baldani
et al."}, socioeconomic conditions were related
to the provision of dental services in 399 cities
in Parand from 1998 to 2005, resulting in the
expansion of dental services, as well as provid-
ing the municipalities, which had the worst so-

cioeconomic indicators, with a higher amount
of resources, demonstrating the importance of
monitoring SIA-SUS data to reorganize the pro-
vision of health services according to local needs.
However, few studies>*'® in the literature have
demonstrated the changes that occurred in the
production of collective activities and reduction
in the number of tooth extractions after the im-
plementation of the Oral Health Teams (ESB) in
the Family Health Strategy.

Thus, the objective of this study was to mon-
itor outpatient production indicators in Dentist-
ry and to evaluate the association of collective
action and tooth extraction indicators with the
number of Oral Health Teams implemented in
the State of Parana from 2006 to 2015.

Materials and methods

This was a longitudinal ecological study, using
secondary public domain data, consolidated be-
tween 2006 and 2015, in the 399 municipalities
of Parand, Brazil. It was used information relative
to access and primary oral health care services,
characterized by the indicators. The data collec-
tion phase was carried out by means of consul-
tations on the website of the SUS Computer De-
partment (DATASUS) of the Ministry of Health,
to collect the following data:

- SUS Outpatient Information System (SIA-
SUS): Collective Action of Fluoride Mouth-
wash (BF) - code 03011038 (until 2007) and
code 0101020023 (from 2008); Collective Ac-
tion of Supervised Dental Brushing (ES) - code
03011020 (until 2007) and code 0101020031
(from 2008); Topical Fluoride Application
(ATF) - code 03011046 (until 2007) and code
0101020015 (from 2008); Collective Action of
Oral Examination with Epidemiological Pur-
pose (EB) - code 03011058 (until 2007) and code
0101020040 (from 2008) and Permanent Teeth
Extraction (EXO) - code 03041026 (until 2007)
and code 0414020138 (from 2008);

- National Registry of Health Establishments
(CNES): oral health teams deployed per year.

- Brazilian Institute of Geography and Statis-
tics (IBGE)': estimated population of the State
of Parand by year.

Municipalities that did not provide any in-
formation were excluded. After obtaining the
secondary data, the outpatient production indi-
cators in Dentistry were calculated using the for-
mula below:



Annual production indicator =
1,000 x Number of procedures performed in the year
Estimated population in the year

The coverage of the Oral Health Teams (ESB)
was calculated using the formula below®:

ESB coverage =
Number of ESB x 3,000 x 100
Estimated population in the year

Statistical analysis

Data processing and statistical analysis were
performed using the Statistical Package for the
Social Sciences (SPSS® for Windows, version
20.0, Armonk, NY, USA: IBM Corp). Descrip-
tive statistics of all variables was performed. The
Shapiro-Wilk test was used to assess the normal
distribution of variables. The variables showed
normal distribution (p>0.05): BF (0.734), ES
(0.589), ATF (0.372), EB (0.003), EXO (0.588).

Pearson’s correlation was performed to verify
the associations between the mean years of the
indicators of ambulatory procedures (BF, ES,
ATF, EB, EXO) and the coverage of oral health
teams. The level of statistical significance adopt-
ed was p<0.05.

The level of similarity between the variables
ESB, EXO, ATF, BF and ES was analyzed using the
multivariate analysis technique by the method
of grouping variables (Cluster). In addition, the
multivariate analysis technique by the principal
component method was used to complement the
information obtained by the Cluster method.

Results

The values of indicators referring to BE, ES,
EB, ATF and EXO are shown in Table 1. It was
possible to observe an increase in all indicators of
ambulatory procedures (BF increase of 57.15%,
ES increase of 98.36%, ATF increase of 30.98%,
EB increase of 108.11%), except for extraction
(reduction of 37.09%). Over the years there has
been a decline in EXO procedures, especially after
2011. The EXO indicator was 43.86 in 2006 and
in 2015 it decreased to 27.59 (Table 1). The hy-
pothesis of a possible interference in the reduc-
tion of EXO due to increase in population cannot
be considered, since the other indicators (BE ES,
ATF and EB) showed increased values, consider-
ing that the same population denominator was
used for calculating the indicators, according to
the respective years included in the study. The

population of the State of Parana did not show
divergent growth peaks, as they were represent-
ed by gradual increases, ensuring that the values
obtained from the indicators were not affected by
this variable.

The number of ESB in the State of Parani,
showed a gradual increase in the period between
2006 and 2015, reaching 1,286 teams in 2015
(Graph 1). The increase in the number of ESB
improved coverage of the population in the State,
which began with a situation of 25.33% of pop-
ulation coverage in 2006, and rose to 34.56% in
2015.

By means of Pearson’s Correlation, it was
possible to establish a correlation of the indica-
tors of collective procedures and tooth extraction
with the indicator of oral health teams, as shown
in Chart 1. There was a negative correlation be-
tween EXO and BF (r=-0.61), between EXO and
ESB implanted (r=-0.53); and between EXO and
ES (r=-0.43). Whereas there was a strong posi-
tive and significant correlation of ESB with the
collective procedures of ES (r=0.78; p=0.007)
and BF (r=0.76; p=0.011), a moderate positive
and significant correlation between BF and ES
(r=0.69; p=0.027) and low correlation between
EXO and ATF (r=0.31) (Chart 1).

In the multivariate analysis using the Cluster
method, it was possible to observe that the EXO
procedure showed greater similarity with ATF

Table 1. Historical series of indicators for fluoridated
mouthwash (BF), supervised brushing (ES), topical
fluoride application (ATF), oral examination for epi-
demiological purposes (EB) and extraction of perma-
nent teeth (EXO) in the State of Parana, from 2006 to
2015.

Year Indicator

BF ES ATF EB EXO
2006 393.56 219.46 21.51 9.31 43.86
2007 466.76 376.46 2830 12.66 42.14
2008 416.29 378.32 36.80 15.92 55.71
2009 365.64 348.15 32.88 18.69 60.47
2010 458.07 395.12 37.73 17.26 46.62
2011 608.92 508.61 3596 55.23 50.90
2012 532.37 463.92 29.54 13.12 47.06
2013 515.68 415.13 26.67 31.59 33.16
2014 548.07 655.19 3597 19.40 27.62
2015 618.48 435.33 28.16 19.38 27.59

Source: Elaborated by the authors. Consultation in the Ambu-
latory Information System of SUS (SIA-SUS) for the construc-
tion of the indicators.
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Graph 1. Implementation of Oral Health Teams in the State of Parand, from 2006 to 2015.

Source: Elaborated by the authors. Consultation in the National Register of Health Establishments (CNES) to obtain the number of

Oral Health Teams (ESB).

Chart 1. Pearson correlation matrix between the pro-
cedure indicators of fluoridated mouthwash (BF), su-
pervised brushing (ES), topical fluoride application
(ATF), oral examination for epidemiological purposes
(EB) and extraction of permanent teeth (EXO) with the
indicator of Oral Health Teams (ESB) implemented in
the period between 2006 and 2015.

Variables ESB | BF | ES | ATF| EB | EXO
r r r r r r

ESB 1/0.76*|0.78*| 0.31 | 0.43 | -0.53
BF 0.76* 1]0.69* | 0.10| 0.55 | -0.61
ES 0.78% ] 0.69* 1]0.55|0.40 | -0.43
ATF 0.31] 0.10] 0.55 1]10.32] 0.31
EB 0.43| 0.55| 0.40| 0.32 1| 0.05
EXO -0.53] -0.61 | -0.43| 0.31| 0.05 1

r=Pearson correlation coefficient; *p<0.05.

Source: Elaborated by the authors.

(65.46%) in comparison with the other indica-
tors, as shown in the dendrogram of Figure 1.
The highest degrees of similarity were observed
between ESB and ES with a value of 89.17%; and

both were shown to be similar (84.49%) to BF
(Figure 1). In addition, multivariate analysis was
performed using the principal component anal-
ysis method, showing positive and negative cor-
relations between the variables BE, ES, ESB, ATF
and EXO, as shown in Graph 2. In the analysis
of the factors, the determinant of the matrix was
0.030, the KMO statistic was 0.66 and the Bartlett
test showed 0.011.

Discussion

Longitudinal studies in public health are import-
ant tools for planning public policies in order to
improve the quality and impact of health care on
the population®. According to the Ministry of
Health, epidemiological data and territorial in-
formation should be used to support planning.
In addition, indicators should be monitored
and evaluated to qualify actions. There are
some studies in the literature*®!»13-152021 " which
have monitored and evaluated outpatient dental
procedures presented in the official informa-
tion systems of the Ministry of Health; howev-
er, studies that associated the implementation of
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Figure 1. Dendrogram of the relations between the variables BE, ES, ESB, ATF and EXO.

Source: Elaborated by the authors.
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Graph 2. Multivariate analysis using the principal component method, showing positive and negative relations

between the variables BE, ES, ESB, ATF and EXO.

Source: Elaborated by the authors.

ESBs with access to care, the performance of col-
lective actions and extractions using data from
SIA-SUS>!*1¢ are scarce. So far, it has not been
possible to find longitudinal studies that sought

to analyze the impact of the implementation of
Oral Health Teams (ESB) on the performance of
collective actions and reduction in the number of
tooth extractions in the State of Parana.
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The incorporation of the dentists into the
Family Health Team took place through Ordi-
nance No. 1,444/2000 of the Ministry of Health?,
emerging as a strategy for strengthening Prima-
ry Care, which is based on the establishment of
territories, control of oral diseases and their ep-
idemiological impact in the medium and long
term®. In this study, a progressive increase of
47.1% in the implementation of ESB in Parana
was found from 2006 to 2015. These data cor-
roborated the findings in studies by Antunes
and Narvai*, which demonstrated a significant
growth of ESB throughout Brazil since 2000. In
another study by Oliveira et al."* in the State of
Cear4d, the authors also found an increase, with a
high coverage of 77.5% of the population by the
ESBs in 2007. Access to the Family Health Strate-
gy (ESF) has been prioritized by some States and
is desirable, in view of the changes in the care
model and incorporation of ESB to be associated
with the increased use of Dental service in SUS'.
In addition, the increase in the number of ESBs
in the municipalities would facilitate the popula-
tion’s access to health promotion, prevention and
educational activities, since a greater number of
professionals working in the ESF could lead to a
reduction in the demand for outpatient and spe-
cialized procedures over time. Thus, the ESB, to-
gether with the multidisciplinary team working
with comprehensive care in its territory, could
interfere in social, environmental, economic and
emotional factors, and facilitate access to dental
services and actions promoting general and oral
health. However, despite the increase in ESB in
Parand, coverage by ESBs is still low, demonstrat-
ing a great potential for expansion to be devel-
oped in the State.

According to the guidelines of the National
Oral Health Policy®, the preventive and collec-
tive activities of the ESB bear 15% to 25% of the
workload; these actions are dedicated to the diag-
nosis of the territory and planning of actions, fo-
cusing on the family and the community. These
activities aim to control oral diseases such as car-
ies, periodontal disease and oral cancer, and to
educate the population to acquire good health
habits. In our study, an increase in collective ac-
tions (BF, ES, ATF and EB) over the years was
found. These findings were in line with the stud-
ies conducted in Santa Catarina®, municipalities
in the south of Brazil'® and in all municipalities
of Brazil'>'® at different times of analysis. Almei-
da and Ferreira®* emphasized that unlike individ-
ual activities, actions in population groups were
significant in the ESF, breaking with the office

barriers and the traditional model focused on in-
dividualism and curativism. These authors also
found that the collective action ES was the most
frequently registered in Natal in 2006, in the State
of Rio Grande do Norte, followed by ATE. In the
present study, the most preventive collective ac-
tivities registered at SIA-SUS in Parand were the
BF and the ES, in the years 2006 to 2015. This can
be explained by the fact that Parand has a State
Fluoride Mouthwash Program that was created
in 1980 (State Decree 3,046/1980), consisting of
the State providing 1 gram sachets of Sodium
Fluoride that are sent to city halls for distribu-
tion in municipal and state schools. Currently,
the association of mouthwashes with supervised
brushing has been suggested to make this preven-
tive measure more effective.

With regard to the EXO indicator, in this
study a reduction of 37.1% in 9 years was found,
dropping from 43.9 in 2006 to 27.6 in 2015. Sim-
ilarly, Peres et al.”®, performed a comparative
analysis between SB Brasil 2003% and SB Brasil
2010%, and verified a reduction in the number
of missing teeth from 0.96 to 0.40 in adolescents,
and from 13.5 to 7.4 in adults. Celeste et al.’® also
observed a decrease in trends of tooth extraction
rates in a study conducted in municipalities
across Brazil from 1994 to 2007. To the contrary,
some studies have demonstrated an increase in
the EXO rate in municipalities with higher cover-
age by ESB, which was expected at the beginning
of the implementation of the program, in view
of the needs accumulated over the years'. Corréa
and Celeste'® found an increase of 74.1% in tooth
extractions in all municipalities throughout the
country between 1999 and 2011, a fact that could
be explained by the increased use of public den-
tal services in Brazil. In addition, higher rates of
tooth extraction were found in municipalities
with worse socioeconomic indicators, indicating
a high disease burden at an advanced stage, when
there was no access to treatment'*%.

In our study, there were 2 phases of different
behaviors: an increase in the EXO indicator in
the years 2006 to 2011, and after that period, a
progressive reduction until 2015. In the first years
there possibly was an increase in access to and
care for a pent-up demand of patients with the
need for more complex procedures. In the fol-
lowing years, the drop in the number of tooth ex-
tractions could have been a reflection of the per-
formance of the ESB that may have accumulated
experiences and bonds with the population. It is
not possible to attribute these explanations for
the reduction in the number if tooth extractions



cannot be attributed to the variables studied
only, since several other factors could interfere
in the profile of the data presented, such as the
number of professionals hired and training they
underwent, local policies, implementation of the
oral health care network in Parana®, among oth-
er actions.

Considering that the reduction in permanent
tooth extractions seemed to be one of the most
relevant impacts of the performance of the ESB;
in other words, the ESB was able to interfere in
the health-disease process in order to preserve
the teeth, the findings of the present study point-
ed to a favorable scenario in the State of Parana.
It is known that there is a mismatch between the
production of knowledge through scientific re-
search and its implementation in the daily prac-
tice of health services, resulting in a delay of over
10 years®. Thus, it is likely that the change in the
work process will occur according to the under-
standing of the professionals, who can make the
necessary internal (mental models) or external
(practical) changes immediately or more slowly.
Therefore, the construction of historical series
can help with understanding the phenomena
that occur in the population, since they modu-
late the variables over time, and are able to reveal
the trends and the slow and natural process of
change. Certainly, macro and micro policies di-
rectly interfere in this journey, and since 2011,
the State of Parand has sought to strengthen Pri-
mary Care through the Program of Qualification
for Primary Health Care (APSUS)*, including
oral health. This qualification of the entire mul-
tidisciplinary team in Parand may also have con-
tributed to the findings of this study.

The results of this study showed a strong pos-
itive correlation between ESB and the collective
procedures of ES and BE. A negative correlation
with extraction, demonstrated that the increase
in the number of dentists in the ESB may have
contributed to the increase in the number of col-
lective procedures performed, and consequently,
to the reduction in extractions. These findings
were in agreement with those of Palmier et al.®
who reported that the implementation of ESBs
contributed to the favorable results of cover-
age indicators, dental procedures and reduction
in tooth extractions in the 52 municipalities of
Vale do Jequitinhonha. Whereas in the study of
Marques et al.”®, positive correlations were found
between the first consultation and extraction
(r=0.65), number of ESBs and first consultation
(r=0.75), and ESB and extraction (r=0.66), in the
Metropolitan Region of Curitiba in 2012. These

authors carried out the work in the same State of
the present study, however, in a period of 1 year;
this did not make it possible to perform a wide
temporal analysis that would allow verification
of marked changes in the behavior of the indi-
cators. In the study by Oliveira et. al."*, a positive
correlation was found between tooth extractions
and individual basic dental actions (r=0.85) in
the state of Ceara between 2001 and 2007. This
analysis differs from the present study, since the
association did not occur with the implementa-
tion of oral health teams, but was related to basic
individual dental procedures.

It is necessary to consider that although the
data collected in this study was obtained from
official sources of the Ministry of Health’s Infor-
mation System, they may be susceptible to possi-
ble notification failures, because the guidelines in
the STA-SUS manuals are not always understood
and followed properly. The systems are still frag-
mented, which makes it difficult to access the
data, because changes in the codes and descrip-
tions of the procedures are determined by the
current management.

Therefore, there may be some inconsistencies
in the values of the indicators between the years
included in the study; for example, such as in the
EB values observed in the years 2011 and 2013.
However, it is important to consider that Ordi-
nance 2,488, which approved the National Pri-
mary Care Policy’!, was published in 2011. This
ordinance established the reviewed guidelines
and standards for the organization of Primary
Care, Family Health Strategy (ESF) and Commu-
nity Health Agents Program (PACS). Coinciden-
tally, it was the year in which the over-launches at
SIA occurred, which may have reflected greater
performance of EB by health professionals, and
may have caused the discrepancy in relation to
previous years. Although there was a drop in EB
launches in 2012, which resulted in a reduction
in the indicator of the mentioned year. In sub-
sequent years, the increase in this indicator was
noticeable and it remained higher when com-
pared with the years prior to the publication of
the above mentioned Ordinance. Thus, the Or-
dinance may have been a milestone in encour-
aging the performance of outpatient procedures,
in addition to being a positive factor not only in
oral examinations but in the procedures of su-
pervised brushing and fluorinated mouthwashes.
Another factor that should be considered is that
the State of Parand underwent a process of reor-
ganization of Primary Care, with training of oral
health professionals being provided in the period
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between 2011 and 2014. New basic guidelines of
the State Oral Health Policy were established in
2014, and were subsequently reissued in 2016%.
The present study was conducted with data
relative to the 399 municipalities of Parand, con-
sisting of relevant regional information, which
may be noted in the results of public policies
adopted in the State in recent years, in addition
to assisting in the planning of future actions by
managers and researchers. Further studies are
needed to better understand the phenomena an-
alyzed in this study; and to complement the data
relative to socioeconomic variables, oral health
conditions, professional work processes, among
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others, and enable assessment of factors associ-
ated with the impacts of implementing ESB in
Parand or in other parts of Brazil.

Conclusion

Thus, it was concluded that the implementation
of the Oral Health Teams may have contributed
to the increase in collective actions and reduction
in the number of tooth extractions in the State of
Parand. The implementation of ESB in the State
of Parand is an expanding process, with potential
for growth.
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