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Objectives: To study the implementation of environmental sustainability practices at Portu-
guese dental clinics, the importance given by clinical directors to these practices, and the
barriers felt in their applicability.
Methods: This cross-sectional study’s target population was clinical directors (Dentists or
Stomatologists) working in Portugal. Data was collected through an online questionnaire
shared in several groups of clinicians on social networks, published in digital journals, and
sent by email through medical associations. It was available between February and April
2021. The questionnaire collected information about the implementation of environmental
sustainability practices in dental clinics within six categories of management: devices and
equipment, dental amalgam, imaging, paper, energy, and water. There were also questions
about the importance of these practices and the barriers felt. Descriptive statistics of all
variables were performed.
Results: The sample included 245 clinical directors, of which 65.5% were female and 43.7%
were between 40 and 49 years old. There was a high degree of implementation of environ-
mental sustainability practices related to imaging (82.6%), dental amalgam (80.7%), water
(67.5%), energy (67.4%), paper (63.4%), and devices and equipment (62.9%). Almost all re-
spondents (96%) considered that environmental sustainability practices are important or
very important, and the more frequently referred barriers to implementation were costs
(44.6%) and lack of training/information (16.3%).
Conclusions: Clinical directors showed good environmental awareness and satisfactory im-
plementation of environmental sustainability practices in dental clinics. Costs were the
most reported barrier to the implementation of further practices. (Rev Port Estomatol Med
Dent Cir Maxilofac. 2022;63(4):213-220)
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Medidas de sustentabilidade ambiental nas clinicas dentarias
portuguesas

RESUMO
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Clinicas dentérias
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Gestao de residuos

Objetivos: Estudar a implementagdo de medidas de sustentabilidade ambiental nas clini-
cas dentdrias portuguesas, a importancia dada pelos diretores clinicos a estas medidas e
as barreiras sentidas na sua aplicabilidade.
Métodos: Foi realizado um estudo transversal cuja populagao-alvo foram diretores clinicos
(Médicos Dentistas ou Médicos Estomatologistas) a trabalhar em Portugal. A recolha de
dados foi realizada através de um questiondrio on-line, cuja distribuicao foi efetuada em
grupos de médicos nas redes sociais, em revistas digitais, e por e-mail através de socieda-
des médicas, estando disponivel entre fevereiro e abril de 2021. O questionario recolheu
informagdo de 6 categorias de gestdo: dispositivos e equipamentos, amalgama dentaria,
imagiologia, papel, energia e 4gua. Foram também realizadas questdes sobre a importan-
cia destas medidas e as barreiras sentidas na sua implementacao. Foi realizada estatistica
descritiva de todas as variaveis.
Resultados: A amostra incluiu 245 diretores clinicos, sendo 65,5% do sexo feminino e 43,7%
com idade entre os 40 e os 49 anos. Verificou-se um elevado grau de implementagdo de
medidas de sustentabilidade ambiental relacionadas com imagiologia (82,6%), amdalgama
dentdrio (80,7%), dgua (67,5%), energia (67,4%), papel (63,4%) e dispositivos e equipamentos
(62,9%). Quase a totalidade dos participantes (96%) considerou que as medidas de susten-
tabilidade sdo importantes ou muito importantes, sendo que as barreiras mais frequen-
temente identificadas foram o custo (44,6%) e a falta de formacao/informacao (16,3%).
Conclusées: Os diretores clinicos demonstraram uma boa consciéncia ambiental, com uma
satisfatéria implementacdo de medidas de sustentabilidade ambiental nas clinicas den-
tarias, relatando o custo como a principal barreira a sua implementacao. (Rev Port Esto-
matol Med Dent Cir Maxilofac. 2022;63(4):213-220)

© 2022 Sociedade Portuguesa de Estomatologia e Medicina Dentaria.
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Introduction

Recently, the world has been facing an increasing awareness
of environmental problems.'® Thus, the development of re-
sponsible environmental practices has become increasingly
urgent for dental companies.** Although dental clinics alone
produce a small amount of waste, globally, they can signifi-
cantly affect the environment.

The dental practice consumes many resources with an en-
vironmental impact, such as the energy and water used by the
equipment, the materials used, the X-ray radiation, and the
waste from products involving metals like mercury and sil-
ver.®’ Therefore, dentists have professional and social respon-
sibilities to make their daily clinical routine more sustainable
by adopting ecological practices.®1° Dentistry must incorporate
sustainable development objectives in the clinical practice and
contribute to the transition to an eco-friendly economy.'*

The “Green Dentistry” ideology is based on the four Rs of
sustainability — Reduce, Reuse, Recycle and Rethink - as follows:

* Reduce the number of resources used, directly reducing
the waste generated.

* Reuse devices and equipment by adopting reusable alter-
natives to materials such as cups, vacuum cleaners, and

other equipment used in daily clinical practice, thus sig-
nificantly reducing the amount of disposable plastics that
are not biodegradable and pollute the environment.*?
Recycle materials such as glass, paper, plastic, and alumi-
num, promoting their selection and separation to allow
subsequent recycling.'?13

Rethink what changes can be made by planning all oper-
ational strategies of a dental clinic based on environ-
mental sustainability and leading to positive and evident
effects in reducing energy and water costs.'*

The 2030 Agenda for Sustainable Development, adopted by
the United Nations in 2015, outlines 17 Sustainable Develop-
ment Goals (SDGs) with 169 targets and is organized into five
framing principles, called the 5Ps — People, Planet, Prosperity,
Peace, and Partnerships. Its objectives are based on an integra-
tive and interconnected vision of the various dimensions of
sustainable development (economic, social, and environmen-
tal).’ SDG no. 12 aims to achieve, by 2030, the sustainable
management and efficient use of natural resources, with a
significant reduction of resources released into the air, water,
and soil, thereby minimizing negative impacts on human
health and the environment. Also, it intends to substantially
reduce waste generation through prevention, reduction, recy-
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cling, and reuse.” Dental companies should integrate this SDG
in their decisions and planning.

Considering this ecological responsibility, the Portuguese
Dental Association (OMD, Ordem dos Médicos Dentistas) ap-
proved, in April 2021, the manual “Good Practices for Sustain-
able Events,”'® a guide aimed to contribute to the 2030 Agenda
by suggesting the implementation of sustainability policies in
dental companies. It raises awareness among the teams re-
sponsible for planning and organizing events, promoting more
environmentally friendly strategies and procedures.

Environmental sustainability in dental clinical practice is
a current yet marginally studied topic. The present study
aimed to contribute to understanding this thematic in the Por-
tuguese population, having the following objectives: 1) To de-
scribe the implementation of environmental sustainability
practices in Portuguese dental clinics; 2) To know the impor-
tance and interest given by clinical directors to environmental
sustainability practices, as well as the barriers felted in their
applicability.

Material and methods

This cross-sectional observational study’s target population
consisted of stomatologists and dentists who were clinical di-
rectors in Portugal. All clinical directors who voluntarily
agreed to participate were included in the study. The study
was previously approved by the Ethics Committee of the Fac-
ulty of Dental Medicine of the University of Lisbon.

The study collected data through an online questionnaire
adapted from a previous one applied to a Jordan population in
2013." The adaptation was reviewed by three experts (oral
health professionals and researchers with experience in ques-
tionnaire construction) that verified the relevance and clear-
ness of the questions. After this evaluation, the questionnaire
was submitted to a pre-test on six oral health professionals.

The questionnaire collected information about the respon-
dents’ sociodemographic and professional characteristics, the
implementation of environmental sustainability practices in
their dental clinics within six management categories —med-
ical devices and equipment, amalgam, imaging, paper, energy,
and water, their opinion on the importance, interest, and ben-
efit of sustainability practices in dental clinics, and the barriers
feltin their implementation. The questionnaire was shared in
several groups of dental clinicians on social networks and in
some oral health magazines published in digital format. It was
also disclosed by the Portuguese Society of Stomatology and
Dental Medicine (SPEMD, Sociedade Portuguesa de Estomato-
logia e Medicina Dentéria) by email to all its members. The link
to the questionnaire was available between February and April
2021.

Statistical analysis was performed with SPSS (Statistical
Package for the Social Sciences) version 27.0 and included the
descriptive statistics, with the calculi of the absolute and rel-
ative frequencies of all the variables. To allow the comparison
between the various categories of sustainability practices,
their implementation’s percentage mean was calculated by
summing all values in percentage and dividing them by the
number of items in each category.

Results

The sample consisted of 245 participants. Table 1 shows the
sociodemographic and professional characterization of the
sample. Most participants were female (64.5%) and belonged
to the 40-49 years age group (43.7%). The most represented
regions in the sample were the North of Portugal (37.1%) and
the Lisbon Metropolitan Area (28.7%).

In general, there was a high percentage of environmental
sustainability practices implementation, with the imaging
category having the highest mean percentage of implemen-
tation (82.6%) and the medical devices and equipment man-
agement having the lowest (62.9%) (Figure 1). Table 2 shows
the percentage of environmental sustainability practices
implemented in the medical devices and equipment, dental
amalgam, and imaging categories. In the medical devices
and equipment management category, very high levels of
implementation were reported in the use of reusable person-
al protective equipment (91.3%) and intraoral digital scan-
ning techniques (93.9%). Practices frequently reported as
“notimplemented” included the use of reusable cups (62.5%)
and reusable saliva aspirators (60.5%). All dental amalgam
and imaging practices had high levels of implementation
(above 70%).

Table 3 presents the results of the paper, energy, and water
management categories. Digital technologies were used to
manage patient information in most of the respondents’ clin-
ics (84.9%) but not for communication with suppliers and lab-
oratories (36.6% not implemented). The use of recyclable paper
showed the lowest percentage of implementation (30.7%). Re-
garding energy management, automatic thermostats in air

Table 1. Sociodemographic and professional
characterization of the sample.

n %
Sex
Female 158 64.5
Male 87 355
Age
20-29 years 10 4.1
30-39 years 63 25.7
40-49 years 107 43.7
50-59 years 48 19.6
> 60 years 17 6.9
Years of experience as clinical director
Up to 15 years 88 35.9
16-25 years 101 41.2
26-35 years 40 16.3
More than 35 years 16 6.5
Region of practice as clinical director
(NUTS 1I)
North 90 37.1
Center 57 23.8
Lisbon Metropolitan Area 69 28.7
Alentejo 4 1.7
Algarve 8 3.3
Azores 5 21
Madeira 7 2.9
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Figure 1. Frequency of implementation of environmental
sustainability practices by category.
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Figure 2. Importance given to implementing environmental
sustainability practices at the dental clinic.

Table 2. Percentage of environmental sustainability practices implementation in the categories of medical devices and
equipment, dental amalgam, and imaging.

5 Not lmP \SsHtaon Implemented NA
implemented in progress
Medical devices and equipment management
Reusable personal protective equipment (coveralls or gowns) 5.4%
Other reusable personal protective equipment (examples: cuffs/foot 3.8% 91.3% 0.4%
covers/caps) 20.5% 15.7% 63.8% 3.7%
Reusable cups (example: glass or stainless steel) 62.5% 13.0% 24.5% 7.8%
Reusable air/water syringes 25.0% 17.2% 57.8% 5.3%
Reusable bib holder 21.1% 12.9% 65.9% 3.7%
Metal trays as work fields 11.0% 11.1% 78.0% 1.2%
Perforated metal sterilization boxes 13.7% 9.5% 78.8% 3.7%
Reusable saliva aspirators 60.5% 27.3% 12.2% 13.5%
Reusable surgical and endodontic aspirators 11.4% 8.2% 80.4% 3.3%
Reusable universal trays 11.8% 8.1% 80.1% 0.4%
Intraoral digital scanning techniques 1.6% 4.5% 93.9% 7.8%
Enzymatic and chlorine-free or glutaraldehyde-free cleaners 28.9% 22.9% 48.2% 4.9%
Plastic/paper separation of sterilization pouches 28.3% 24.0% 47.6% 2.9%
Recycling of plastic protective packaging 27.3% 19.2% 53.5% 4.9%
Dental amalgam management
Use of sedimentation systems and/or amalgam separator 8.7% 20.2% 71.1% 10.2%
Keeping amalgam waste in an airtight container 4.1% 3.2% 92.7% 15.1%
Not disposing of amalgam waste through plumbing and/or common waste 9.1% 15.2% 75.7% 11.0%
Use of different-size capsules to avoid waste 7.3% 8.3% 84.4% 28.2%
Selection of other restorative materials over amalgam 6.3% 14.3% 79.4% 6.5%
Imaging management
Correct packaging of liquids to avoid environmental contamination 1.3% 5.2% 93.4% 76.3%
Recycling of liquids 5.2% 13.8% 81.0% 76.7%
Return of lead and film to the supplier for recycling 8.8% 15.8% 75.4% 70.6%
Use of a digital imaging system 2.6% 16.7% 80.7% 2.4%

NA - not applicable

conditioning systems were little implemented (39.4%). As for
water management, only water taps with a sensor/timer were
little implemented (42.8%).

Almost all participants (95.5%) considered the implemen-
tation of environmental sustainability practices in the dental
clinic as important (56.7%) or very important (38.8%) (Figure 2).
Most participants (87.3%) showed interest in receiving infor-

mation about environmental sustainability practices for den-
tal clinics, and almost all (95.1%) considered that these are
beneficial for the environment but are also long-term econom-
ically important for the clinic. Nevertheless, the main barriers
to the implementation of environmental sustainability prac-
tices mentioned were the costs (44.6%) and the lack of infor-
mation/training (16.3%) (Figure 3).
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Table 3. Percentage of environmental sustainability practices implementation in the categories of paper, energy, and water.

Not Implementation

. 5 Implemented NA
implemented in progress
Paper management
Recycling of used paper 13.3% 12.1% 74.6% 1.6%
Print only when essential 22.0% 12.9% 65.1% 0.8%
Print on both sides when possible 5.3% 13.2% 81.5% 0.8%
Use of recyclable paper 57.0% 12.3% 30.7% 1.2%
Use of digital clinical files 8.5% 30.1% 61.4% 1.6%
Use of digital patient management program (appointments, invoices,
prescriptions) 4.6% 10.5% 84.9% 0.8%
Use of digital communication program for dental suppliers and
laboratories 36.6% 17.7% 45.7% 3.7%
Energy management
Automatic thermostats in air conditioning systems 36.0% 24.6% 39.4% 2.4%
Energy-efficient washing machines and dryers 23.0% 13.0% 64.0% 40.0%
Use of LED computer monitor 23.8% 19.7% 58.5% 2.9%
Turn off appliances when not in use 6.5% 8.2% 85.3% 0.0%
Use LED or compact fluorescent lighting instead of halogen/incandescent 7.3% 13.9% 78.8% 0.0%
Use of motion-sensing lighting in areas where lights can be off most of the time 7.3% 14.3% 78.4% 11.8%
Water management
Use of water taps with sensor/timer 37.2% 20.0% 42.8% 3.3%
Use of dual flush toilets 19.7% 8.0% 72.3% 1.2%
Using a spittoon with a timer 7.0% 5.7% 87.3% 2.0%

NA - not applicable

None 1,6%
Others 4,9%
Pacients 1,6%
Time for implementation 3,3%
Operationalization 3,8%
Legislation 6,0%
Human resources 7,1%
Materials available 10,9%
Lack of informationitraining 16,3%
Coslts 44,6%
0% 10% 20% 30% 40% S50%

Figure 3. Frequency of the barriers felt in the

implementation of environmental sustainability
practices at the dental clinic.

Discussion

This study aimed to increase the knowledge about sustaina-
ble practices implementation in Portuguese dental clinics and
check if they converge with the goals outlined by the Interna-
tional Dental Federation (FDI) in its “Vision 2030: Delivering
Optimal Oral Health for All” report. By 2030, in collaboration
with other healthcare professionals, oral healthcare profes-
sionals should provide sustainable, needs-based, patient-cen-
tered healthcare.’®

Sustainable dentistry is an alternative approach to conven-
tional dentistry that meets the needs and satisfaction of the

patients!® of current generations without compromising fu-
ture generations by reducing environmental risks. This tran-
sition will reduce the dental profession’s environmental im-
pact through the ecological attitudes of a team motivated to
change, the correct handling of toxic substances, the change
to reusable and/or biodegradable materials, and the use of
high-technology products and devices.???

According to the OMD’s deontological code, clinical direc-
tors are responsible for coordinating and supervising the
functioning of the dental clinic.?? Thus, these professionals
play a very important role in the transition to a more sus-
tainable practice, which was why they were selected as the
target population of the present study. The sample of the
present study had an expected distribution, with more fe-
male participants exercising their activity in large cities of
Portugal, which agrees with the numbers indicated by the
OMD.? Also, it is very diverse, with representation from all
Portuguese regions and various age groups. Although no in-
formation was found on the number of clinic directors in
Portugal, data from the Bank of Portugal indicated that there
were around 6300 dental companies as of 2020.?* So, the sam-
ple would correspond to 4% of the population, which is quite
relevant. Despite these characteristics, being a non-probabi-
listic sample, results’ extrapolation to the target population
must be cautious.

Regarding sustainable practices in the category of medical
devices and equipment, reusable personal protective equip-
ment (PPE) was one of the most implemented. Health profes-
sionals are encouraged to optimize universal precautions
against infection, adopting practices that ensure their and
their patients’ protection, considering factors such as the
pathogen’s virulence, operator comfort, ergonomics, reusabil-
ity, and associated cost.? Since the study was carried out
during a pandemic in which, initially, PPE was lacking and had
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elevated costs, reusable PPE, besides being the best economic
and environmental option, may also have been the most avail-
able option in the medium/long term.

On the other hand, reusable cups and reusable saliva aspi-
rators had the highest non-implementation percentages, re-
spectively, 62.5% and 60.5% of the participants. Similar results
on reusable cup non-adherence were shown in a previous
study (65.6%),%¢ and even higher non-adherence was found in
a study in Jordan (86.7%).'” These attitudes contribute to in-
creasing plastic waste produced by the clinics. Conversely,
another study in Bhopal, India, found that reusable saliva as-
pirators were very popular (83.2%).% The pollution generated
by clinical dental practice is caused mainly by disposable
items. However, the low percentage of use of some reusable
products may be related to some insecurity in the control of
cross-infection of sustainable materials due to the impossibil-
ity of guaranteeing good disinfection and sterilization of the
type of material available.

The most implemented practice in this category was intra-
oral scanning techniques, with a high percentage of imple-
mentation (93.9%), contrary to other studies from the last de-
cade, which mention that its low implementation was due to
the high cost of intraoral scanning equipment.?’-?® This change
may result from the current digital revolution in the prostho-
dontic field that led to strong competition in the digital equip-
ment market, making it more available for dental clinics? and
laboratories.

Regarding cleaning products, less than half of the partic-
ipants (48.2%) reported using enzymatic and chlorine-free or
glutaraldehyde-free ones. The more traditionally used clean-
ing products, with chlorine and ammonium compounds,
have a corrosive effect and can produce highly toxic second-
ary compounds when reacting with other chemicals. For ex-
ample, using chlorine-based disinfectants to disinfect pipes
and plumbing may cause the release of mercury vapors. On
the other hand, disinfectants whose composition includes
glutaraldehyde, also probably widely used, can promote bac-
terial resistance. Since the toxic substances resulting from
the use of these products can directly or indirectly reach the
basic sanitation system and, later, the environment, there is
a recommendation to gradually replace them with enzymat-
ic products.?°

Another practice in this category with low implementation
was the paper/plastic separation of the sterilization pouches,
performed in 47.6% of the dental clinics. The oral health team
can easily adopt this practice, and it would enable the recy-
cling of plastic waste.?°

The present study found a high percentage of implemen-
tation of all environmental sustainability practices related
to the dental amalgam management category, similar to oth-
er studies.?”*° On the contrary, in a study carried out in Jor-
dan,” the only practice implemented was using capsules of
different sizes to use alternative restorative materials, such
as resins. In turn, Thailand dentists have shown negative
attitudes toward alternative materials and, specifically, a
percentage of use of amalgam substantially higher than in
the present study.! The present study’s sustainable practic-
es related to dental amalgam meet the current Portuguese
legislation regulating the correct amalgam waste manage-

ment. They also comply with FDI's requirements (2019) re-
garding the reduction of dental amalgam use and the rec-
ommendation to increase the teaching of other alternative
restorative materials.??

The sustainability practices in the imaging category had
the highest implementation percentages, contrary to other
studies.'”»?” The most sustainable practice is using a digital
X-ray system, which does not require chemicals, plastics, pa-
per, or lead films. Additionally, digital imaging systems have
the advantages of exposing the patient to a lower dose of ion-
izing radiation, providing high-quality and high-precision im-
ages, and enabling easy storage and transmission to any part
of the world.?°

Regarding paper management, most participants gener-
ally indicated that they performed simple, sustainable prac-
tices, as in other studies.”-?” Reducing the use of paper and
replacing it with digital systems has not only made a major
contribution to reducing deforestation but also to reducing
the greenhouse effect and, consequently, global warming.>3
However, less than half (45.7%) of the participants imple-
mented digital communication for dental laboratories. The
existent digital guides can contain information about the pa-
tient and the intended restoration/prosthesis.>* Additionally,
they tend to be filled out by the clinician in a systematic and
organized structure, making the information clearer for the
reader and eliminating the problem of interpreting the clini-
cian’s handwriting.

Sustainable practices in energy management had a very
satisfactory degree of implementation in the study, except
regarding the use of automatic thermostats in air condition-
ing systems — these results are similar to other studies.'-*
These results may derive from some dental offices not having
an air conditioning system due to high purchase and main-
tenance costs.

Regarding water management, this study shows a high
percentage of sustainable practices implementation, except
regarding water taps with a sensor/timer, and these values are
comparable with other studies.’-?” Again, these results may
derive from the costs inherent to the acquisition of these sys-
tems compared to conventional taps.

In general, the participants demonstrated good environ-
mental conscience since they had already implemented many
environmental sustainability practices in the dental clinic. The
implementation of these practices in the various categories
may be considered very satisfactory because the percentages
of “not implemented” practices were quite low, e.g., 4.5% in
imaging and 7.1% in dental amalgam management. Neverthe-
less, the high implementation percentage of sustainable amal-
gam practices may be related to Portuguese legal requirements
for dental clinics.

The most reported barrier felt during the implementation
of environmental sustainability practices was costs, followed
by the lack of information/training. Similar studies also indi-
cated costs as impeditive to the implementation of sustain-
ability practices.-?” However, it is important to notice that, in
the medium term, more-sustainable practices will promote
economic gains besides environmental ones.”” Nonetheless,
many clinicians may not be able to support the initial invest-
ment required, so national funding programs to support the
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implementation of sustainable practices, similar to those ex-
isting for domestic use, would be interesting. The regulatory
authorities could also consider an energy and environmental
certification for dental offices that would entitle them to a
reduction in taxes as an incentive to implement these practic-
es. In turn, the dental industry should invest in developing
sustainable oral health products® and biodegradable oral bio-
materials.

Despite having a non-probabilistic sample, the present
study intended to understand current sustainable dentistry
practices in Portugal because, to date, no similar studies have
been published. More studies on the subject are needed to
provide more evidence-based information that will facilitate
the change for a greener and more environmentally friendly
dental medicine.

Conclusions

The results demonstrated that clinical directors had good en-
vironmental awareness, with a satisfactory implementation
of environmental sustainability practices in dental clinics.
Their best implementation percentages were in imaging and
the worst in medical devices and equipment. The participants
reported costs and lack of information/training as the main
barriers to further practices.
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