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Structural characteristics of oral 
health services in Brazilian Primary 
Health Care

Abstract: This study aimed to describe the structure of oral health 
services in primary health care in Brazil with centers participating 
in the second cycle of the ‘National Program for Improving Access 
and Quality of Primary Care’ (PMAQ-AB), the largest health service 
evaluation program ever instituted in the country. This cross-sectional 
study evaluated 16,202 oral health services, regarding 22 pieces of 
dental equipment and 25 dental supplies. The presence of each piece 
of equipment/dental supply generated a score for services. The sum 
of these scores was compared among different regions in Brazil. 
Quantitative data were described by quartiles and categorical data by 
frequencies, using the SPSS, version 25. Most of the evaluated centers 
presented adequate equipment in good using conditions and sufficient 
dental supplies for primary oral health care. Data also showed a lack 
of some equipment, such as X-rays, bicarbonate jet, and ultrasound 
devices, while for dental supplies, a lack of amalgam (capsule and 
manual preparation), anesthesia without vasoconstrictors, and 
intracanal medication was found. The services presented a median of 
14 pieces of equipment and 22 dental supplies. Of the Brazilian regions, 
the South presented the highest median, while the North and Northeast 
regions presented the lowest one. The oral health services presented 
dental offices with good availability of equipment and dental supplies 
to perform clinical activities. However, differences in the structure of 
services among the Brazilian regions was still observed.

Keywords: Primary Health Care; Health Services Research; Dental 
Health Services.

Introduction

The inclusion of Oral Health Teams (OHT) in the Family Health 
Strategy was the starting point for the application of the principles of 
Primary Health Care (PHC) in the Brazilian oral health care. The National 
Oral Health Policy, implemented in 2004, provided the expansion and 
qualification of Oral Health Services (OHS), increasing the resolution of 
dental care actions in the PHC.1

The evaluation of health services is desirable to analyze the quality 
of care, detect and correct faults, and provide information in order to 
enhance the decision-making process in relation to health practices and 
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policies, favoring the expansion and equitable access 
to health services.2

Based on the strategy “evaluate to improve the 
quality of health services”, one of the measures 
implemented by the Brazilian Ministry of Health 
was the National Program for Improving Access 
and Quality of Primary Care (Programa Nacional de 
Melhoria do Acesso e da Qualidade da Atenção Básica - 
PMAQ-AB in Portuguese).3 PMAQ-AB is the largest 
health service evaluation program ever instituted 
in the country.

The PMAQ-AB is organized in four phases 
(adherence and contractualization, development, 
external evaluation, and recontratualization), 
forming continuous cycles of evaluation, which 
seek to overcome some challenges for PHC 
qualification, such as the precariousness of the 
physical structure and the unsatisfactory conditions 
of Basic Health Units.3 

Evaluations using data from the 1st and 2nd cycle 
of PMAQ-AB have already addressed the work process 
of the teams,4 user satisfaction with services rendered,5 
service provisions and basic care procedures,6,7 and 
availability of instruments in OHS.8

The provision of effective healthcare services is 
directly influenced by infrastructure conditions, and 
availability and adequacy of equipment, as well as 
materials and supplies that meet the needs of the 
service. Problems in this area compromise care, the 
quality of the services rendered, and the achievement 
of goals, making it impossible to perform clinical 
procedures effectively.9

Data from the 1st and 2nd cycle of the PMAQ-AB 
showed failure of OHTs to perform more complex 
procedures in PHC, such as the manufacture of 
dental prosthesis, as recommended by the Brazilian 
oral health policy.6,7 This may have occurred due to 
a lack of structural support.7

The structure of the health service is considered 
an important component for the analysis of a health 
system. Although a good structure does not necessarily 
lead to good processes and results, its importance for 
healthcare outcomes cannot be ignored.8

Although Lopes et al.8 evaluated the availability 
of dental instruments in OHS, that nation-based 
study fails to describe the structural characteristics 

regarding the availability of dental equipment and 
essential supplies for dental practice in Brazilian 
PHC. Thus, the aim of this study was to describe 
the structure of Brazilian OHS that participated in 
the second cycle of the PMAQ-AB, in relation to the 
presence of essential dental equipment and supplies 
for dental practices, comparing this structure among 
Brazilian macro-regions.

Methodology

This study was approved by the Research Ethics 
Committee of the Universidade Federal de Minas 
Gerais (CAAE - 02396512.8.0000.5149). 

This cross-sectional, quantitative study used 
secondary data from the second cycle of the PMAQ-AB 
external evaluation from 2013 to 2014. For this study, 
information on the access conditions and quality of 
the participating OHT program were collected.

In December 2014, Brazil had a total of 24,279 
OHTs,10 of which 19,946 (82.0%) participated in the 
second cycle of PMAQ-AB. However, 2,433 were 
not included in this evaluation, since they did not 
fit the requirements of the program, such as an 
appropriate oral health surveillance system, the 
presence of a dentist in the unit, and appropriate 
dental equipment. Some PHC units included more 
than one OHT. Therefore, 16,202 PHC services were 
evaluated, corresponding to 17,513 OHTs (72.0% of 
the total).

The external evaluation of PMAQ-AB consisted 
of data collection through an evaluation tool 
developed by the Brazilian Ministry of Health, 
in partnership with 46 Brazilian teaching and 
research institutions, containing established 
quality standards according to norms, protocols, 
principles, and guidelines for the organization of 
actions and practices, the collection of technical 
and scientific knowledge, and the competencies 
of the professionals involved.

Data collection was done with tablets, using a 
specific program for PMAQ-AB organized in three 
modules. Data were obtained through Module I - 
Observation in the Basic Health Units. The program 
contained photos and descriptions of the dental 
equipment and supplies, criteria for assessing the 
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presence and minimum quantity of materials for 
each health unit’s operations according to parameters 
established by the Ministry of Health. After data 
collection, the partner institutions performed the 
data validation and sent the results to the Ministry 
of Health central database.

The questions evaluated in this study were 
predominantly dichotomous and evaluated the 
presence and quantity of 22 pieces of dental equipment 
and 25 dental supplies routinely used by the OHTs 
in the healthcare services. The presence of each piece 
of dental equipment/supply attributed a score to 
each Basic Health Unit, with the final score being 
the sum of the quantity of dental equipment and 
supplies identified at the health service (from 0 to 22 
points for equipment and from 0 to 25 for supplies). 
For example, if a service score was 18 for equipment, 
it meant that this service presented 18 of the 22 
surveyed pieces of dental equipment at the clinic. 
The same occurred for supplies. After this, health 
services were divided by Brazilian macro-regions, 
and the score for equipment and supplies for each 
macro-region was calculated.

The results were analyzed descriptively, using the 
Statistical Package for Social Sciences (SPSS), v. 25.0 
(IBM SPSS Statistics for Windows, Armonk, USA). 
Quantitative data were analyzed by the Kolmogorov-
Smirnov test. Since they did not present a normal 
distribution (p < 0.001), they were described by 
medians and quartiles, and the categorical data 
were described by frequency.

Results

Table 1 shows the frequency of the dental equipment 
present in the evaluated OHS. Almost all services had 
a dental chair (99.0%), cuspidor (98.2%), aspiration 
(98.1%), operatory light (98.7%), dental stool (98.4%), 
high-speed air-driven handpiece (98.8%), low-speed 
air-driven handpiece (92.7%), and air compressor 
(96.9%). When asked about the equipment’s condition 
of use, above 90% of the dental services had at least 
one functioning piece of equipment. A deficiency of 
essential equipment to perform prophylaxis, such 
as ultrasonic scalers (30.4%) and bicarbonate air 
polishers (31.1%), was observed, in addition to the 

lack of ancillary equipment for diagnosis, represented 
by a dental X-ray machine, present in 25.6% of the 
evaluated services, as well as equipment for the 
sterilization of materials, such as an autoclave (76.2%) 
and dry heat sterilizers (22.5%).

Table 2 shows the distribution of the health 
services of the OHTs, evaluated according to the 
scores of the calculated equipment and the scores 
calculated by macro-region. The OHT presented a 
median of 14 (Q25 = 13, Q75 = 16) pieces of equipment 
per health unit. When analyzing these data by 
macro-region, it was observed that the South region 
had the highest median, with 16 pieces of dental 
equipment per health unit, followed by the Southeast 
and Midwest regions, with a median of 15.

Table 3 shows the frequency of dental supplies 
present in the OHS analyzed in this study. Nearly 
all of the OHS had acids and adhesives for dental 
composite resins fillings (96.7%), anesthesia with 
vasoconstrictors (96.3%), various burs (98.1%), 
personal protective equipment (97.8%), light-
curing resins (97.5%), and temporary restorative 
material (96.5%). On the other hand, there was 
a deficiency of some important dental supplies, 
such as amalgam in capsules (67.0%), amalgam for 
manual preparation (25.9%), anesthesia without 
vasoconstrictors (77.2%), intracanal medications for 
live pulp and necrosis (73.6%), sealants (70.1%), and 
disposable syringes for irrigation (75.8%). When 
asked if the quantities were sufficient, more than 
94% responded positively.

Table 4 shows the distribution of OHS according to 
the Brazilian macro-region and the scores of supplies 
calculated and verified per macro-region. The total 
median of OHSs was 22 inputs (Q25 = 20, Q75 = 23). 
When analyzing these data by macro-region, it was 
observed that the South region had the highest 
median with 23 inputs per health unit, followed by 
the Southeast and Midwest regions with a median 
of 22.

Discussion

Descriptive analyzes showed that most of the 
evaluated OHS had dental equipment that met the 
proper conditions of use and a sufficient quantity of 
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Table 1. Descriptive analysis of present dental equipment that met proper use conditions in the oral health services evaluated in 
this study. PMAQ-AB. Brazil, 2013-2014 (n = 16,202).

Present equipment (n = 16,602)
Frequencies

n %

Dental Amalgamator 14,328 88.4

At least one in usable condition 13,731 98.4

Did not know / Did not respond on the condition of use 374 2.3

Dental X-ray Machine 4,154 25.6

At least one in usable condition 3,645 90.1

Did not know / Did not respond on the condition of use 110 2.6

Air Conditioner 11,396 70.3

At least one in usable condition 10,84 97.6

Did not know / Did not respond on the condition of use 295 1.8

Autoclave 12,354 76.2

At least one in usable condition 11,74 97.6

Did not know / Did not respond on the condition of use 328 2.0

Lead Apron 3,256 20.1

At least one in usable condition 3,121 98.7

Did not know / Did not respond on the condition of use 94 0.6

Dental Chair 16,045 99.0

At least one in usable condition 15,441 98.8

Did not know / Did not respond on the condition of use 415 2.6

With proper padding 14,702 94.1

Did not know / Did not about padding 415 2.6

Performing a “up”, “down”, and “recline” movement appropriately 15,105 96.6

Did not know / Did not respond about movements 415 2.6

Cuspidor 15,907 98.2

At least one in usable condition 15,269 98.5

Did not know / Did not respond on the condition of use 404 2.5

Aspiration unit 15,897 98.1

At least one in usable condition 15,14 97.8

Did not know / Did not respond on the condition of use 414 2.6

Operatory Light 15,996 98.7

At least one in usable condition 15,376 98.7

Did not know / Did not respond on the condition of use 413 2.5

Dental Stool 15,945 98.4

At least one in usable condition 15,424 99.3

Did not know / Did not respond on the condition of use 412 2.5

Dental Cart 15,621 96.4

At least one in usable condition 15,101 99.2

Did not know / Did not respond on the condition of use 393 2.5

High-speed air-driven handpiece 15,873 98.0

Continue...
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... Continuation

At least one in usable condition 15,255 98.7

Did not know / Did not respond on the condition of use 415 2.6

Low-speed air-driven handpiece 15,015 92.7

At least one in usable condition 14,306 97.8

Did not know / Did not respond on the condition of use 391 2.4

Air compressor with safety valve 15,702 96.9

At least one in usable condition 15,067 98.4

Did not know / Did not respond on the condition of use 397 2.5

Dental curing lights 15,628 96.5

At least one in usable condition 15,035 98.8

Did not know / Did not respond on the condition of use 410 2.5

Bicarbonate air polisher 5,044 31.1

At least one in usable condition 4,581 93.8

Did not know / Did not respond on the condition of use 158 1.0

Macro Dental arcade model and macro dental brush 10,316 63.7

At least one in usable condition 9,946 99.3

Did not know / Did not respond on the condition of use 298 1.8

Ultrasonic scaler 4,93 30.4

At least one in usable condition 4,531 95.5

Did not know / Did not respond on the condition of use 187 1.2

Revelation box (Darkroom) 3,8 23.5

At least one in usable condition 3,617 97.9

Did not know / Did not respond on the condition of use 106 0.7

Dry heat sterilizer 3,643 22.5

At least one in usable condition 3,344 94.6

Did not know / Did not respond on the condition of use 107 0.7

X-ray viewer 3,159 19.5

At least one in usable condition 2,969 97.7

Did not know / Did not respond on the condition of use 119 0.7

Heat sealer 4,914 30.3

At least one in usable condition 4,636 97.5

Did not know / Did not respond on the condition of use 157 1.0

Table 2. Descriptive analysis of oral health services evaluated per macro-region and relevant scores for dental equipment. PMAQ-AB. 
Brazil. 2013-2014 (n = 16,202).

Brazilian macro-regions
Oral health services Score

Absolute frequency (n) Relative frequency (%) Q25 Median Q75

North 1,097 6.8 13 14 16

Northeast 7,199 44.4 13 14 15

Midwest 1,389 8.6 13 15 17

Southeast 4,256 26.3 13 15 17

South 2,261 14.0 14 16 18
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Table 3. Descriptive analysis of dental supplies present in the oral health services evaluated in this study. PMAQ-AB. Brazil, 
2013-2014 (n = 16,202).

Dental Supplies at the health service
Frequencies

n %

Acid and adhesive for dental composite resins 15,663 96.7

In sufficient quantity 15,151 96.7

Dental cotton roll 15,747 97.2

In sufficient quantity 15,472 98.3

Amalgam (capsule) 10,853 67.0

In sufficient quantity 10,589 97.6

Amalgam (manual preparation) 4,195 25,9

In sufficient quantity 4,063 96.9

Topical anesthetic 15,185 93.7

In sufficient quantity 14,742 97.1

Anesthesia with vasoconstrictors 15,604 96.3

In sufficient quantity 15,265 97.8

Anesthesia without vasoconstrictors 12,513 77.2

In sufficient quantity 12,168 97.2

Scalpel blade 14,865 91.7

In sufficient quantity 14,491 97.5

Various burs 15,897 98.1

In sufficient quantity 14,941 94.0

Various cements 14,898 92.0

In sufficient quantity 14,234 95.5

Dental wedge 13,342 82.3

In sufficient quantity 13,12 98.3

Personal protective equipment – gloves, glasses, masks, coat, disposable 
caps

15,838 97.8

In sufficient quantity 14,901 94.1

Dental sutures 15,758 97.3

In sufficient quantity 15,409 97.8

Fluoride gel 15,293 94.4

In sufficient quantity 14,861 97.2

Fixer and developer for radiography 3,63 22.4

In sufficient quantity 3,524 97.1

Dental gauze 15,875 98.0

In sufficient quantity 15,549 97.9

Temporary restorative material 15,63 96.5

In sufficient quantity 15,237 97.5

Dental matrix band 15,693 96.9

In sufficient quantity 15,39 98.1

Intracanal medications for live pulp and necrosis 11,923 73.6

In sufficient quantity 11,217 94.1

Microbrush 15,079 93.1

Continue...
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supplies recommended for primary care in oral health, 
but regional inequalities were identified based on 
the scores of dental equipment and supplies among 
the Brazilian macro-regions.

A deficiency was observed in the availability 
and operating conditions of some essential dental 
equipment. In most of the services, only one piece of 
equipment was in usable condition to perform dental 
care, such as autoclaves, dental chairs, high-speed 
pens, and X-ray devices. In addition, a deficiency was 
found in the availability of some dental supplies, such 
as amalgam in capsules and for manual preparation, 
anesthesia without vasoconstrictors, and intracanal 
medication for live and necrotic pulp.

Most OHS are well-structured, but some must be 
improved so as to avoid failure in dental care due to 
lack of infrastructure. Infrastructure, as well as the 
presence and regular maintenance of dental supplies, 
are important for the proper operation of health 
services,11 given that the lack or insufficiency of such 

conditions has a direct impact on the effectiveness 
of dental care. 

Dental X-ray machines were rarely found in the OHS 
evaluated in this study. This finding can be explained 
by the Brazilian Ministry of Health parameter of one 
dental X-ray machine for every 25,000 inhabitants.12 
Dental X-ray exams are complementary and do not 
substitute the complete clinical examination, but when 
available, they can serve as a subsidiary resource for 
patient diagnoses, prognoses, therapeutic planning, 
and preservation.13 

The low availability of autoclaves can be 
explained by the sterilization process of dental 
instruments occurring outside the health service in 
some municipalities, in a centralized sterilization 
facility.14 However, there are advantages in the 
availability of this equipment in health services, 
such as increased efficiency and reduced costs. 
Steam sterilization, using autoclaves, is the most 
commonly used method recommended for the 

... Continuation

In sufficient quantity 14,816 98.3

Dental articulating paper (carbon paper) 14,733 90.9

In sufficient quantity 14,399 97.7

Sharp disposal containers 15,009 92.6

In sufficient quantity 14,704 98.0

Light-curing resins 15,805 97.5

In sufficient quantity 15,274 96.6

Sealant 11,361 70.1

In sufficient quantity 11,003 96.8

Disposable syringes for irrigation 12,281 75.8

In sufficient quantity 12,003 97.7

Table 4. Descriptive analysis of oral health services of the OHT evaluated by macro-region and relevant scores for inputs. PMAQ-
AB. Brazil, 2013-2014 (n = 16,202).

Brazilian macro-regions
Oral health services Score

Absolute frequency (n) Relative frequency (%) Q25 Median Q75

North 1,097 6.8 19 21 22

Northeast 7,199 44.4 19 21 22

Midwest 1,389 8.6 21 22 23

Southeast 4,256 26.3 21 22 23

South 2,261 14.0 22 23 23
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disinfection of critical instruments to prevent 
and control cross-infection in dentistry15. Due to 
this recommendation, the low amount of dry heat 
sterilizers available in the evaluated services (22.5%) 
is justified, since dry heat is recommended only for 
oils and powders in the medical field and for some 
types of burs and orthodontic pliers in dentistry.16

Although the frequency of personal protective 
equipment was high, the percentage of centers 
having sufficient quantities was lower. This 
raises concern, especially considering the current 
coronavirus disease pandemic (COVID-19)17,18,19 
Dental care involves close contact of the professional 
with the patient’s oral and nasal cavities. Due to 
the nature of dental procedures and the large 
amount of droplets and aerosols which could be 
produced, personal protective equipment is essential 
and should be available in sufficient quantity to 
health professionals.17,18 

The low availability of amalgam in capsules and 
for manual preparation can be explained by the 
substitution of this material by composite resin due 
to the increasing demand for esthetic restorations, 
the use of the mercury in its alloy, and the need for 
greater tooth wear during preparation.20 Amalgam is 
still the worldwide material of choice for restorations 
in posterior teeth with interproximal caries21 as it has 
a lower cost19 and greater clinical longevity when 
compared to composite resins,20 justifying its use 
when we consider effectiveness, efficiency and cost, 
especially in public health.

The low availability of anesthesia without 
vasoconstrictors can cause problems for the service, 
since this is the anesthesia of choice for cardiac patients, 
given that the use of anesthesia with vasoconstrictors 
in these patients can lead to hypertension, arrhythmias, 
and infarction. In addition, interactions may occur 
between drugs used to control hypertension and 
vasoconstrictors, causing hypertensive crises or 
orthostatic hypotension.22

Dental pain is considered a public health problem 
and one of the main reasons that lead patients 
to seek dental care.23 In urgent care, the correct 
access to pulp and the use of intracanal medication 
are fundamental steps for the management of 
endodontic pain. These medications help reduce the 

bacterial population of the root canal system and 
its by-products, thus contributing to reduce pain.24 
After COVID-19 pandemic, several guidelines for 
dental practice have been published.17,25,26 These 
guidelines have recommended the suspension 
of elective dental treatment maintaining only 
emergency dental appointments. The deficiency 
of supplies for urgent care may result in a non-
resolving treatment, leading patients to recurrent 
pain and urgent returns to PHCs before beginning 
specialized treatment. The mean waiting time for 
specialized endodontic treatment after PHC referral 
ranges from 1 month27 to 5 months.28 This time lapse 
can cause recurrent urgent treatments for pain relief, 
overloading PHCs. With social distancing measures 
and dental professionals performing only urgency 
treatments,17,25,26 the adequate supply of materials to 
solve urgent cases is essential.

The analysis by Brazilian macro-regions revealed 
the heterogeneity in the availability of equipment and 
dental supplies. The South region presented the best 
equipment and input scores, followed by the Midwest 
and Southeast regions, which matched the equipment 
and supplies scores. The differences found can be 
explained by the type of health services’ organization, 
which can be influenced by socioeconomic needs and 
the demographic conditions of each region. Brazil is 
a developing country with great territorial extension 
and high levels of socioeconomic inequality, which 
may explain different types of service management 
within its macro regions. The Brazilian economy is 
concentrated in the Southeast and South regions of the 
country, which consequently have better incentives 
for public health.29 The North and Northeast regions 
are recognized as the least developed in Brazil, 
with difficulties mainly in infrastructure and basic 
sanitation,30 which was reflected in the present 
study’s findings, with lower equipment and supplies 
scores. As of 2004,1 there was an increase in financial 
incentives for oral health in municipalities with a 
lower Human Development Index. However, the 
impact of public policies and organization of OHS 
may be related to human development in these 
two regions.

Another study, using data from the 1st cycle of 
PMAQ-AB, also found regional differences between 
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primary and secondary care, with better results for 
the South and Southeast regions.27 These differences 
between macro-regions have also been demonstrated in 
basic care procedures performed using the PMAQ-AB 
with participating OHTs,6 reinforcing the idea that 
health inequalities in Brazil have a regional character, 
partly due to differences in the social determinants 
of health among regions, which are mirrored in the 
quality of the health care services.

Regarding the Midwest region, the good score 
presented in this study may reflect the increase in 
the number of OHTs. In 2004, this macro-region had 
839 teams, jumping to 1,973 in 2014, an increase of 
135%. There was also an increase in fund transfers 
per region in 2012 and 2013.10

One limitation of the present study is the use of 
secondary data, which can lead to errors arising from 
the methodology of data collection and processing 
before being made available to researchers. In addition, 
PMAQ-AB transfers a monetary incentive based on 
performance of the participating teams. 

As external evaluation is limited to the presentation 
of the equipment or input in the service, but their 
long-term maintenance for effective use in dental 
care is not assessed. This can lead to the reporting 
of equipment/inputs that are not available in the 

day-to-day service to guarantee a good performance 
rating. Comparisons with other studies are difficult, 
since the nation-based studies on this subject are 
still scarce. 

Effective oral health care is not dependent only to 
the service structures, but this aspect is relevant and 
should be considered. The availability of equipment 
and supplies in OHS can directly impact the quality 
of service offered to the population, which may lead 
to an increased waiting time for dental care and even 
aggravate the repressed demand for primary oral 
health care in Brazil. 

The OHS evaluated in this study, for the most 
part, had enough dental equipment and supplies 
to carry out clinical activities. However, efforts 
are still needed to scale up and qualify services in 
terms of infrastructure, especially when considering 
regional inequalities.
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