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Abstract

International guidelines have pointed out the importance of the physical en-
vironment of health care facilities in preventing and controlling infection. We
aimed to describe the physical environment of dental care facilities in Bra-
zil in 2014, focusing on characteristics designed to control infections. Exactly
16,202 dental offices in the Brazilian Unified National Health System (SUS)
participated in this survey. Trained researchers extracted information about
the infection control characteristics of health facilities by using a structured
instrument. We used data from 12 dichotomous questions that evaluated the
wall, floor, sink and tap conditions, and the presence and condition of steril-
ization equipment. We calculated a score by summing the number of charac-
teristics handled appropriately for infection control, which could range from
Oto 12. Hierarchical cluster analyses were developed. None of the 12 criteria
were met by all the oral health teams. Only 208 (1.3%) dental offices correctly
performed all 12-infection control practices. Two clusters, with different fre-
quencies of structure for infection control in dental offices, were identified.
South and Southeast regions had the highest frequencies for Cluster I, with
better structure of infection control in dental offices. Dental care facilities of
oral health teams were not typically meeting the infection control guidelines
regarding clinic design and equipment. Adherence to the guidelines varied
among the Brazilian geographic regions.
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Introduction

International guidelines have pointed out the importance of the design, planning, construction,
refurbishment, and maintenance of the physical environment of health care facilities for preventing
and controlling infection 1.2. However, reports about the physical environment of dental care settings
are scarce in the literature; most of the research on infection control in dentistry has focused on the
knowledge and practices of dentists and dental assistants. Lack of knowledge and low compliance
to control infection practice in dentistry are some worrisome results in these surveys 3,4.56,7.8,9,10,11.
Studies, carried out in five towns from Sao Paulo State 12, and two towns, one from Espirito Santo
State 13 and the other from Rio Grande do Sul State 14, Brazil, have shown that physical environment
of dental care had problems regarding dental office sink, tap not draining properly, personal protec-
tive equipment, equipment for sterilization, among others.

In Belo Horizonte, capital of Minas Gerais State, Brazil, dental offices had frequent problems with
personal protective equipment and equipment for sterilization 15. A study carried out in a dental clinic
from a Brazilian public university in Minas Gerais State have shown that the lack of physical barriers
among dental offices has led to real possibility of cross-infection 16.

In 2014, the Brazilian Ministry of Health led a second cycle of a program to assess and enhance the
quality of primary health care (PHC), National Program for Improving Access and Quality of Primary
Care (PMAQ-AB). This national survey of oral health teams in the Brazilian Unified National Health
System (SUS) included evaluations of the physical environment of dental care clinics (http://dab.
saude.gov.br/portaldab/ape_pmaq.php?conteudo=2_ciclo). According to the World Health Organi-
zation (WHO), the structure of health care facilities should be monitored on a national level. They also
advise that basic organizational structure and building infrastructure are key factors for preventing
and controlling endemic health care-associated infections and outbreaks 17.

Therefore, we aimed to describe the physical environment of dental care facilities of oral health
teams in Brazil in 2014, focusing on characteristics designed to control infections. Secondarily, we
described the frequency of adequate infection control practices in clinic design in different Brazilian
regions and compared dental and medical clinic practices within the same health centers.

Materials and methods

Ethics statement

The study was submitted to and approved by the Brazilian Ethics Research Committee and by the
Ethics Committee for Human Research of the Minas Gerais Federal University (protocol n. CAAE
02396512.8.0000.5149). We analyzed publicly available and anonymized data from the Brazilian
Ministry of Health.

Population

We analyzed the second cycle of the PMAQ-AB (http://dab.saude.gov.br/portaldab/ape_pmagq.
php?conteudo=2_ciclo). This survey was based on the classical quality of care framework by Donabe-
dian, in which quality is evaluated using structure, process and outcome parameters 18. Considering
the importance of analyzing control infection practices on a national level 17, we focused on these
criteria in this study. Of 23,251 oral health teams in Brazil in January 2014, 19,946 (85.8%) partici-
pated in this second cycle of PMAQ-AB. Of these, 2,433 (10.5%) teams were excluded because they did
not follow PMAQ recommendations, such as an adequate oral health surveillance system, presence
of a dentist in the PHC unit, and dental equipment. Some PHC units included more than one oral
health team. Exactly 16,202 dental offices, which included 17,513 oral health teams, were evaluated.
All but 10 of these provided information about both oral health teams and their general medical (not
dental) care.
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Data collection

Data were collected from November 2013 to April 2014. The observation instrument was developed
through a partnership between the Brazilian Ministry of Health and a committee of six academic
institutions throughout the country. The evaluation of each criterion was made by trained research-
ers, all with higher education in the health area. A pilot study was performed prior to the fieldwork.
The survey was conducted by using computer tablets and a program designed specifically for the
PMAQ-AB. Survey questions included photographs indicating the health services to be evaluated
and criteria for the evaluation of each item, according to the Ministry of Health guidelines 1.19. The
Ministry of Health assessed participation by telephone.

The questions were mostly dichotomous (yes/no). They evaluated dental office sink, sewage smell,
tap not draining properly, personal protective equipment, sharps container, oven for sterilization,
autoclave, floor and wall conditions, ventilation, and pack sealer. Some questions asked the number
of pieces of a specific type of equipment; these responses were dichotomized (has at least one piece
of such equipment — yes/no). Two originally separate questions about the presence of oven and auto-
clave were combined into one variable: “Presence of one oven for sterilization or one autoclave in
good condition”. There were two similar questions about the walls, floor, and ventilation, one regard-
ing the dental office and the other regarding areas of the health center dedicated to general medical
(not dental) care. For these two questions, we compared the proportion meeting the guidelines for the
dental and non-dental areas of the clinic.

Statistical analysis

Each clinic setting received one point for each correct infection control criteria. Each clinic’s score
was the sum of the number of infection control criteria that were met (from O to 12). For example, if
one clinic’s score was 8, it meant that this service had met eight infection control criteria. Although
the SUS may have geographical differences in the quality of its services 20,21, for infection control, no
previous results have shown any differences. Therefore, we used the multivariate agglomerative hier-
archy technique and the between-groups linkage (average linkage) with squared Euclidian distances
for the cluster analysis 22. This exploratory data analysis technique, to organize observed data (in our
case, from dental offices) into groups (clusters), is based on combinations of independent variables (in
our case, structure for infection control in dental offices), and maximizes the similarity of cases within
each cluster while maximizing the dissimilarity among groups. The clustering was based on the vari-
ables: presence of Personal Protective Equipment in sufficient quantity, presence of sharps container
in sufficient quantity, presence of at least one oven for sterilization or one autoclave in good condi-
tions, presence of at least one pack sealer in good conditions. The selection of these variables was
based on the high risk of cross-infection of these parameters, as described in a previous study 13. Data
reduction made the management of subgroups easier. In our study, three sets of clusters (two to four)
were formed from the 16,202 dental offices, and the choice of two clusters was based on improved
understanding of the phenomenon (the characteristics of infection control) 22. Finally, we compared
the wall, floor and ventilation conditions between dental offices and non-dental areas in the health
center, by calculating matched odds ratio (and 95%CI). All the analyses were performed using SPSS
for Windows version 19.0 (IBM Corp., Armonk, USA).

Results

For the 12 infection control criteria, the frequency with which criteria were met varied from 4.8%
to 99%. The criteria met in > 95% of clinics pertained to the sink, e.g., if it was unclogged and the tap
draining properly. The rarest item among the recommended equipment in these Brazilian dental
offices was a non-touch tap (Table 1).

Only 208 (1.3%) of dental offices met all 12 infection control criteria. Most met at least half the
criteria (Figure 1). Thirty-four clinics had scores lower than five, each clinic had scores of zero and
one, two clinics had a score of two, and 12 and 18 clinics had scores of three and four, respectively
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Table 1

Prevalence of appropriate infection control equipment and physical environment in primary oral health care clinics.
Brazilian Unified National Health System, 2013-2014 (N = 16,202).

Infection control criteria * n %

Clogged sink (no) 16,075 99.2
Useless sink (no) 16,040 99.0
Sewage smell (no) 15,817 97.6
Tap not draining properly (no) 15,658 96.6
Presence of Personal Protective Equipment in sufficient quantity (yes) 14,901 92.0
Presence of sharp container in sufficient quantity (yes) 14,704 90.8
Presence of mold in the sink (no) 14,261 88.0
Presence of at least one oven for sterilization or one autoclave in good condition (yes) 13,585 83.8
Does the dental office have good ventilation? (yes) 13,402 82.7
Are the floor and walls of the dental office smooth and do they have washable surfaces? (yes) 10,986 67.8
Presence of at least one pack sealer in good condition (yes) 4,636 28.6
Non-touch tap(s) (yes) 783 4.8

* The parenthetical responses indicate which response was given a point for meeting the given criterion.

Figure 1

Distribution of the scores on a survey of compliance with infection control recommendations conducted in Brazilian
primary oral health care clinics, 2013-2014.
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Note: the score was the number of criteria (out of 12) met for each clinic. Survey items focused on the physical
environment, including wall and floor surfaces and sinks, and on the equipment available for sterilization, personal
protection, and cleaning. Not visible in the figure, 34 dental clinics had scores lower than five, each one with scores of
zero and one, two with a score of two, and 12 and 18 with scores of three and four, respectively.

(not visible in Figure 1). The first quartile and the median of this score were 9. The third quartile was
10. When we analyzed the dental offices with scores 9 and 10 (n = 9,768; 60.3%), we identified that
among these, 99.8% had no clogged sink, 99.6% presented no useless sink, 99% had no sewage smell,
in 98.5% the tap was not draining properly, 96.1% had Personal Protective Equipment in sufficient
quantity, 95.2% had sharps containers in sufficient quantity, 93.7% had no mold in the sink, 87.6% had
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at least one oven for sterilization or one autoclave in good condition, in 89.6% the dental office had
good ventilation, in 74.6% floor and walls of the dental office were smooth and had washable surfaces,

REGIONAL DIFFERENCES IN INFECTION CONTROL IN PRIMARY ORAL HEALTH CARE

19.1% had at least one pack sealer in good condition, and 2.6% had non-touch tap.

Two clusters, with different frequencies of structure for infection control in dental offices, were
identified. Cluster 1 (n = 15,124) included the OHTs with better structure compared with Cluster 2
(n = 1,078). Of the Brazilian regions, South and Southeast regions had the highest frequencies for

Cluster 1, with better structure of infection control in dental offices (Tables 2 and 3).

Compared with dental areas, non-dental areas in the health centers had 1.5 greater odds of floor
and wall surfaces that were not smooth and washable (95%CI: 1.4, 1.6). Non-dental areas in the health

center also had 2.3 greater odds of having poor ventilation (95%Cl: 2.2, 2.5; Table 4).

Table 2

Presence of equipment for infection control accordingly to two clusters. Brazil, 2013-2014.

Infection control criteria

Cluster 1 (n = 15,124)

Cluster 2 (n =1,078)

Presence of Personal Protective Equipment in sufficient quantity (yes)

Presence of sharps containers in sufficient quantity (yes)

Presence of at least one oven for sterilization or one autoclave in good condition (yes)

Presence of at least one pack sealer in good condition (yes)

98.5%
92.2%
85.0%
30.5%

0.0%
70.7%
68.2%

2.2%

Table 3

Proportion of the two clusters according to Brazilian geographical regions in 2013-2014.

Brazilian geographical regions

Cluster 1 (n = 15,124)

Cluster 2 (n = 1,078)

North (n =1,097)
Northeast (n = 7,199)
Central (n=1,389)
Southeast (n = 4,256)
South (n =2,261)

88.8%
92.3%
91.8%
94.9%
96.9%

11.2%
7.7%
8.2%
5.1%
3.1%

Table 4

Comparison between dental and non-dental areas of health centers regarding structural infection control practices. Brazil, 2013-2014.

Infection control criteria

Health center

Matched OR (95%CI)

Yes No
Are the floor and walls smooth and washable?
Dental office Yes 7,963 3,018
1.5(1.4,1.6)
No 1,979 3,232
Does it have good ventilation?
Dental office Yes 10,040 3,355
2.3(2.2,2.5)
No 1,441 1,356

95%Cl: 95% confidence interval; OR: odds ratio.
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Discussion

We evaluated compliance with 12 different recommendations regarding the physical environment
and equipment for controlling the spread of infectious organisms in Brazilian dental health clinics in
2013-2014, the most recent survey available.

Among this large sample of 75% of primary oral health care clinics in Brazil, compliance with
these criteria was far from ideal, and the degree of non-compliance varied across the different Bra-
zilian regions. It is true that the dental offices were self-selected, which may have biased the results.
Highly motivated teams that were more attentive to infection control practices were more likely to
have joined the program, compliance could be even lower than that we observed in the sample. Over
2,400 of the ~7,000 non-participating clinics were excluded specifically because they were not com-
pliant with the general PMAQ recommendations, which may also be not compliant with the recom-
mendations considered here.

According to international protocols and scientific literature, ventilation is required because rou-
tine dental practice generates aerosols that can be contaminated with microorganism and chemicals 23,
and a well-functioning ventilation system dilutes the concentration of infectious aerosols 2. The
floor and walls should be smooth and washable to facilitate their disinfection 1,224, Routine cleaning
is necessary to ensure that the environment is visibly clean and free of dust and soil. Ninety percent
of microorganisms present visible dirt in health care settings 25. In the Brazilian clinics evaluated
the high proportion of dental offices with poor ventilation or floor and walls that are not smooth or
washable urges for investment on refurbishment to ensure the adequate protection of patients and
dental staff.

The items with better compliance among the dental offices were those related to access to water
and sewer in the dental office. For the most part, dental offices have functional sinks that can be oper-
ated properly. These characteristics are relevant because hand washing is considered one of the most
important measures of infection control in health care settings 7.26. However, the presence of mold
in the sink of clinics and the near-absence of non-touch taps causes concern. The presence of water
inside the sink contributes to the growth of microorganisms. The use of non-touch taps has been
recommended 2427, despite seemingly conflicting data indicating that non-touch taps are a probable
risk factor for Pseudomonas aeruginosa biofilm formation and subsequent transmission to patients 28.
Thus, if health services included non-touch taps, they would also need to be properly maintained 27.

The lack of sufficient personal protective equipment of dental offices also causes concern. With-
out sufficient personal protective equipment, the oral health team might opt not to treat patients
rather than to put clinicians at risk. These conditions may limit the access of patients to the already
insufficiently accessible dental treatment in the Brazilian health system 29,3031, or put professionals
and patients at biological risks 1,24, if they treat patients without proper protection.

A high percentage of the dental offices had sterilization equipment, yet there were offices that
lacked any such equipment, and the majority lacked a pack sealer in good condition. It is possible
that sterilization occurred outside the clinic in a centralized sterilization facility. Nevertheless, there
are some advantages to providing sterilization on-site in health centers 32, such as efficiency, safety
and costs. Because we did not have data to discern this possibility, further study should be con-
ducted to identify whether the lack of such an important equipment in dental settings is an indicator
of low quality.

The final criterion assessed concerned waste management, and most health teams had sufficient
access to sharps containers for disposal of this type of biohazard waste.

Only a small percentage of dental offices complied with all 12 recommended practices. This result
calls for more investment in the physical infrastructure of PHC in Brazil. Both patients and dental
staff appear to be routinely at risk of cross-infection in dental health-care settings 17. Despite being
not very big, the regional differences in the distribution of frequencies of clusters demonstrated the
same trends identified in another previous evaluation of PHC in Brazil 20. The planning of healthcare
facilities should also consider these inequalities so that more resources are applied in the regions with
worse conditions.

For the two criteria that could be assessed outside the dental offices, adequacy of the floors, walls,
and ventilation were similar in the dental areas and for most health centers. When compliance dif-
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fered, it was much more common that the dental clinics were more compliant than other areas of the
health center, probably because oral health care has just recently been integrated into primary health
centers in Brazil, i.e., the dental facilities are newer and possibly more up-to-date on environmental
infection control practices 33. A similar integration between dental care and medical care in PHC has
taken place in other countries 34.35.

Some important environmental infection control practices were not evaluated by this survey,
such as access to ultrasonic cleaners, disinfectants, antiseptics and more detailed information about
personal protective equipment (e.g., gloves, masks, etc.). It is important to highlight that the descrip-
tive approach in this research does not allow an evaluation of factors associated with the identified
problems. Moreover, we are not able to objectively define the reliability and reproducibility of each
measurement made by the trained researchers in this survey. Although we do not rank the relative
importance of each infection control criterion, we selected the variables for the cluster analysis based
on their high risk of cross-infection 13. Despite these limitations, this is the most comprehensive
evaluation of the environmental infection control practices in oral health clinics conducted in Brazil,
and it is likely that no other country has conducted a survey of this size. Our results are quite similar to
the local evaluations of structure of infection control in dental offices made in Brazilian small towns
12,13,14 and Belo Horizonte 15. As far as it was possible to review the scientific literature, we did not
identify other similar large empirical studies. Even in countries where clinics are supposed to meet
these criteria in order to operate, as it is the case of Brazil and other countries 1,24, our results indicate
the need for frequent audits 36.

Despite the indisputable advances in dental health policies in Brazil recently 33, this evaluation
suggests that even more effort will be required to provide and maintain adequate infection control
environments and equipment in Brazilian oral health clinics. The continued audit of these criteria is
advised both in Brazil and internationally.
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Resumo

As diretrizes internacionais destacam a importan-
cia do ambiente fisico dos servi¢os de saude para
prevenir e controlar as infeccoes. Procuramos
descrever o ambiente fisico em servicos de satide
bucal no Brasil em 2014, com enfoque nas carac-
teristicas programadas para controlar as infeccoes.
Precisamente 16.202 consultdrios odontolégicos no
Sistema Unico de Saiide (SUS) participaram na
pesquisa. Pesquisadores treinados coletaram in-
formacgées sobre as caracteristicas do controle de
infeccdes nesses servicos de satide, utilizando um
instrumento padronizado. Utilizamos dados de 12
perguntas dicotomicas que avaliavam as condi¢oes
das paredes, piso, pia e torneira e a presenca e as
condicoes do equipamento de esterilizacdo. Calcu-
lamos um escore pela soma do niimero de carac-
teristicas administradas adequadamente para o
controle de infeccoes, variando de 0 a 12. Foram
desenvolvidas andlises hierdrquicas de clusters.
Nenhum dos 12 critérios foi atendido por todas
as equipes de satide bucal. Apenas 208 (1,3%) dos
consultorios odontolégicos realizavam todas as 12
prdticas de controle de infeccoes. Foram identifi-
cados dois clusters com distintas frequéncias de
estruturas para controle de infeccoes nos consul-
torios odontoldgicos. As regides Sul e Sudeste mos-
traram as maiores frequéncias no Cluster 1, com
melhor estrutura de controle de infeccoes nos con-
sultérios odontologicos. De maneira geral os servi-
¢os de satide bucal ndo atendiam as diretrizes para
o controle de infeccoes, referentes a planta fisica e
equipamento dos consultérios. A aderéncia as dire-
trizes variava de acordo com a regido do pais.
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REGIONAL DIFFERENCES IN INFECTION CONTROL IN PRIMARY ORAL HEALTH CARE

Resumen

Las directrices internacionales destacan la im-
portancia del ambiente fisico de los servicios de
salud para prevenir y controlar infecciones. Pro-
curamos describir el ambiente fisico en servicios
de salud bucal en Brasil en 2014, centrdandonos
en las caracteristicas programadas para controlar
las infecciones. Precisamente 16.202 consultorios
odontoldgicos del Sistema Unico de Salud (SUS)
participaron en la investigacion. Investigado-
res entrenados recogieron informacion sobre las
caracteristicas del control de infecciones en esos
servicios de salud, utilizando un instrumento es-
tandarizado. Utilizamos los datos procedentes de
12 preguntas dicotomicas que evaluaban las con-
diciones de las paredes, suelo, fregadero y grifo,
ademds de la existencia y condiciones del equipa-
miento de esterilizacion. Calculamos una puntua-
cion para la suma del niimero de caracteristicas
administradas adecuadamente para el control de
infecciones, variando de 0 a 12. Se desarrollaron
andlisis jerdrquicos de cliister. Ninguno de los 12
criterios fue observado por todos los equipos de sa-
lud bucal. Solamente 208 (1,3%) de los consultorios
odontolégicos realizaban las 12 prdcticas de con-
trol de infecciones al completo. Se identificaron dos
clusteres con distintas frecuencias de estructuras
para el control de infecciones en los consultorios
odontoldgicos. Las regiones Sur y Sudeste mostra-
ron las mayores frecuencias en el Clister 1, con
una mejor estructura de control de infecciones en
los consultorios odontologicos. De manera general,
los servicios de salud bucal no atendian a las di-
rectrices para el control de infecciones, referentes a
las instalaciones fisicas y equipamiento de los con-
sultorios. La adherencia a las directrices variaba
de acuerdo con la region del pais.
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