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Practice based research in dentistry:
an alternative to deal with
clinical questions

Abstract: Clinical interventions in dental practice should be determined
based on the best scientific evidence available. Well-designed randomized
clinical trials (RCTs) provide important evidence supporting the efficacy
of interventions and are usually considered as the best primary evidence.
However, the strict criteria adopted by most RCTs reduce their external
validity since some findings from these studies might not work under
usual conditions. On the other hand, practice-based research (PBK)
studies have been designed to better define the effectiveness of clinical
interventions under settings closer to “real-world” conditions. Therefore,
this review aimed to describe different PBR designs discussing some
advantages and limitations of such studies. The stimulus to organization
PBR networks is discussed since the studies performed by these
networks involve large number of clinicians and important conclusions
can be drawn. Designs of observational studies including surveys and
cohort studies based on practice are presented. Survey methods are
important to know the behavior of practitioners regarding diagnostic
and decision of treatment. Cohorts allow assessing different cofounders
contributing to some outcome since large sample sizes and long follow-
up periods can be observed in some of these studies. Pragmatic trials
designed to take place in real-world clinical practice settings are also
discussed as a useful design to assess the effectiveness of clinical
interventions. In conclusion, this review sought to present PBR studies
as alternative designs to answer clinical questions, but not replacing
randomized clinical trials.

Keywords: Clinical Trial; Evidence-Based Practice; Pragmatic Clinical
Trial; Surveys and Questionnaires.

Introduction

Oral health constitutes part of general health and problems affecting
oral cavity can negatively impair physical, psychological, emotional, and
social aspects of the individuals’ life.! Despite the decline of oral health
disease worldwide, their prevalence is still high, with untreated caries in
the permanent dentition affecting about 35% of the global population.?
The cost to treat dental disease has a high individual and public system
burden, being estimated that almost 5% of global health costs would be
needed to treat such diseases.?
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Practice based research in dentistry: an alternative to deal with clinical questions

The approach to select interventions or strategies
for treatment of oral conditions should be based on
the best scientific evidence available. Systematic
reviews/meta-analysis of randomized clinical trials
are overall regarded as the best evidence source
to determine the true response for a determined
treatment, while randomized clinical trials are
considered the best primary study design.*

However, there are some limitations to carry out
RCTs in dentistry, including ethical aspects, the high
cost and the need for long periods of follow-up to
observe relevant outcomes. Usually, the criteria for
inclusion and exclusion of patients, the standardization
of interventions and outcomes in the RCTs are so
restrict that the results of the trial would have high
internal validity (efficacy), but limited implication
to the external population (efficiency).” Additionally,
there is a huge gap between obtaining the scientific
evidence and its translation to practice.®

In order to provide studies that mimic the “real”
world of the dentistry field, practice-based research
studies have been used as a different methodological
approach. Practice-based studies are developed
inside the clinical practice, by clinicians to try to
answer questions raised from the patients” daily
care so that the results could be compared in a more
reliable way to the general population. The difference
between patients are statistically controlled and the
confusion factors that could affect treatment outcome
are included.” In PBR studies usually more than
one hypothesis could be tested and new hypothesis
could be generated during the study. Moreover,
the involvement of patients and practioners in the
research regarding data collection can help with the
translations of the findings of practice-based studies
to their direct application.?

Practice-based research studies may have a wide
range of designs, being used for several different
purposes, such as asking dentists about their choices
in clinical practice, following dental treatments
overtime in a large number of patients or using
pragmatic design to test different research questions
with higher inference power.

The aim of this review paper is to present the
different application of Practice-based research
studies, discussing possibilities from observational
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to experimental designs, pointing out the advantages
and limitations of each methodological approach and
providing an overview in relation to the state of art
for such studies.

Defining practice-based research
initiatives and networks

As a general definition, any piece of research that
takes the nature of practice as its central focus is called
“practice-based” research. This type of research is
acknowledged in all fields and is not restricted to
biomedical sciences. In biomedical sciences, a simple
search in Pubmed shows that the first hits for the
terminology “practice-based research” are from
the second half of the last century, and thousands
of papers are indexed under this specific term. In
dental sciences, the first hits in Pubmed are from
the 1970’s, and the amount of original publications
as largely increased in the 2000’s.

Practice-based research has several advantages
when compared to research conducted more “artificial”
environments, such as in dental schools and other
academic settings. It uses real-world patients, and real-
world dental health care workers, who are subjected
to all the pressures of running a busy, but financially
viable practice.’ It also usually deals (or should deal)
with clinically relevant problems for patients and
clinicians, while several academic clinical studies
are reporting on surrogate endpoints.

Practice-based research networks (PBRN) are
large organizations of practitioners that are recruited
and who agree on taking part on research projects
and on data collection. Dental PBRNs started to
be organized over the last 15 years, in order to
generate evidence-based knowledge with good
external validity and to facilitate the adoption of
the research findings by involving practitioners
in the research process. This process was mostly
stimulated by the United States National Institute
of Dental and Craniofacial Research (NIDCR) that
began funding PBRNs in 2005. In 2012, NIDCR funded
a single, integrated national network, the National
Dental Practice-Based Research Network.®' This
Network has enrolled more than 2700 participants
from several regions in US, and has published a
considerable amount of outcomes.
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Observational studies

Observational designs are characterized by the
absence of any intervention by researchers. There
is a high variability of methodological approaches
that can be used in a practice-based perspective,
from simple cross-sectional surveys to cohorts with
long-term follow-ups. Each of these designs is capable
of answering specific questions, depending on the
research question.

Surveys

Cross-sectional surveys are the simplest method
to apply in a practice-based perspective. In general,
surveys are useful to investigate the opinion or the
attitudes of professionals regarding a topic of interest.
For example, the study of Nascimento et al." investigated
which material is the first choice of general dentists
from a Brazilian southern city to restore posterior
teeth. Two points are crucial in this type of study to
ensure representativeness of the interest population:
sampling and delivery of the instrument.

Regarding sample selection, the intention is that the
results of the sample could be generalized for a specific
population. Using the study of Nascimento et al."' as
an example, since the intention was to generalize the
results from general practitioners from the city of
Pelotas, to select the sample in an unbiased way, a list
of practitioners registered in the city was obtained. In
general, representative samples are easier to obtain
when small populations are being investigated. On
the other hand, the external validity will be higher
in studies with a wider range of target population,
for example, general dentists from a whole country.

Aspects that should be considered in questionnaire
application include when, where and how the
instrument will be administered. The response
rate will depend mainly on these variables. Delivery
of questionnaires personally at dentists” workplace
ensures higher response rates but needs greater
human resources. Actually, there are different
applications available to apply questionnaires online.
This approach can maximize the coverage of delivery,
but response rates are much lower compared to
personal delivery. For example, a recent study intended
to investigate the use of scientific evidence among
dentists working in Brazil.'? Invitations to answer

an electronic questionnaire were sent by email by
the regional councils of dentistry of each Brazilian
state. The response rate was very low, as it usually
happens with the online approach, being estimated
a participation of 0.3% of all dentists registered in
Brazil. The time to fill out the questionnaire is also an
important aspect. Questionnaires should be designed
as short as possible to reduce time of application that
will result in higher response rates.

A type of survey that is of special interest in
practice-based research is decision-making studies.
In these studies, clinicians are asked to give their
opinion about treatment/diagnosis decision while
confronted with specific clinical situations presented
in a questionnaire. This methodological approach
is useful to understand the management of clinical
situations in real world, which in general is different
from the research perspective. Signori et al.’?,
investigated the decision-making of general dental
practitioners (GDPs) regarding bitewing radiographs
of proximal restorations, comparing with the opinion
of experts in cariology and restorative dentistry,
showing that GDPs tend to have a less conservative
approach regarding the decision to intervene or not
concerning the reassessment of restorations.

Decision-making studies are also a good alternative
to explore one of the less investigated topics in dentistry,
the role that professionals have on treatments. In
this way;, it is possible to combine methods, using
decision-making surveys varying characteristics
of the case, for example, patient characteristics. In
this way, a recent study aimed to investigate if skin
color of patient affects the decision of dentists." Two
questionnaires were produced for the same clinical
case, but the images were digitally manipulated to
obtain a patient with a black and a white skin color.
The skin color was randomly assigned previously to
the questionnaire application. The results showed that
patient skin color influenced the dentist’s choice of
treatment. In general, black patients receive referrals
for cheaper, simpler procedures suggesting that
professionals may contribute unconsciously to the
propagation and replication of racial discrimination.
This type of methodological approach can be used
to investigate how other patient-related aspects can
affect the decision of clinicians.
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Cohort Studies

Population-based cohorts

The longitudinal investigation of clinical
outcomes in population-based samples is a good
alternative to explore in practice-based research how
individual-related variables affect dental treatments. In
birth cohorts, all individuals born in the same year and
at the same place are followed-up to investigate the effect
of exposures on future outcomes. The large sample,
the long period of follow-up and the involvement of
a team of researchers make cohort studies expensive
to maintain on long term. Normally these studies are
multidisciplinary, with several research questions.
This characteristic provides access to a high number
of exposure variables, with high variability, which is
difficult to obtain in clinical prospective or retrospective
studies. A good example of this design are the studies
on posterior restorations in Pelotas 1982 birth cohort.!>'¢
These studies showed the effect that individual-related
variables, such as the socioeconomic trajectories and
the caries risk from 15 to 31 years of age, experienced
in the life course has on quality of restorations.

Despite the wide range of individuals” data
available, population-based designs present as their
main limitation the difficulty of controlling clinical
data. Generally, cohort studies assess individuals but
fail to present detailed variables on dental treatments
because dentists are not investigated. In countries
where patient electronic files are available this problem
can be solved. As alternative, the use of non-reversible
outcomes is a possibility. For example, Chisini et al.””
investigated factors associated with replacement
of amalgam restorations by composites from 24 to
31 years of age in 1982 Pelotas birth cohort. Even
without contact with clinical files, the replacement of
materials is evident in an epidemiological assessment,
which would be impossible in case of replacement
of an old composite restoration by a new one. Other
possibility is to consider as treatment outcome the
tooth loss. In this case, it is possible to calculate
survival of teeth after clinical interventions.

Retrospective longitudinal studies

In dental literature, a large number of studies
have been classified as “retrospective longitudinal
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studies”. As an example, for restorative dentistry,
a crescent number of primary studies and reviews
were published covering this topic.'’®*?° These
retrospective studies include the report of a series
of cases of single or multiple dental practices, in
which patient file record files are surveyed to look
at the outcome of dental treatments. This type of
design allows assessing several years after the
dental intervention. In some retrospective studies,
independent evaluators go to the dental practice and
make an independent evaluation of the treatments
in loco, using visual inspection and other tools to
collect data.”® While in other retrospective studies,
only data from files are used to do the report.?
Considering that these data are retrieved from the
dental practices, these studies are PBR studies in
their nature. These retrospective studies have as
their most significant advantage the possibility of
longer follow-up times compared to, for instance,
RCTs, which in dentistry usually have a limited
duration. Another advantage of these studies, due
to their PBR nature, is that they typically allow
data collection for a broader source of patient and
dental service profiles. This allows, for instance, the
investigation of patient risk factors and variations
among clinicians in general practice.

However, some limitations of these non-
randomized studies should be disclosed.” These
studies are under risk of selection bias, as dentists
invariably choose the interventions according to
their judgment criteria. Selection bias is especially
sensitive in cases where the retrospective study aims
to compare treatment options. In these comparative
studies, the clinician is probably indicating different
types of interventions according to distinct clinical
conditions. Also, reporting bias and the reliability of
clinical records should always be taken into account
in these studies. These records where not intended
for data collection and research purposes at the
beginning, and therefore missing or conflicting data
are always a possibility in retrospective studies. Some
imprecision or contamination of data should also be
taken in account, because patients could, for instance,
visited other dental practice and undertaken other
treatments, and this may not be reported in the dental
records screened for research.
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Experimental studies - from explanatory
RCT’s to pragmatic trials

Practice-based study settings, in especial networks,
are a very interesting environment to develop
experimental studies with “real life” appeal. Whereas
seldom explored, this possibility could help dental
research to fill up important gaps in the knowledge,
and especially, to help in the achievement of the best
evidence for clinical practice. In a general sense, the
development of prospective studies in the context of
PBR has similar challenges and advantages compared
to the traditional academic or hospital environment.
But some extra challenges should be taken into
account, especially concerning the lack of strict
control by the researcher on what is going on in the
trial (i.e., are the operators following the protocols?
Are they always respecting the randomization?). In
this context, a traditional explanatory trial would
be really difficult to implement in PBR, given room
for the proposal of more pragmatic trials for the
achievement of clinically contextualized finds.

Despite their importance in determining the
efficacy of any treatment, some aspects of RCTs
(explanatory studies), such as usual strict inclusion
criteria and data collection, reduce the external
validity of outcomes compromising the application of
the findings in the clinical routine (“real-world”).>*
In fact, it is commonly observed that the findings
of explanatory trials are less effective in practice
than they were in controlled settings since several
factors (e.g. pre-conditions affecting the outcomes)
closely related to “real world” are excluded from
those studies.?* On the other hand, pragmatic trials
are designed to take place in real-world clinical
practice settings, where typical patients receive
the interventions by clinicians who sometimes
did not have any research background.” In order
to achieve this purpose, pragmatic trials must
enroll participants from heterogeneous practice
settings, including a broad range of demographic
features, to assess several significant outcomes from
comparisons involving clinically relevant alternative
interventions.” A recommended approach is to
run the pragmatic trials in settings where patients
already receive their usual clinical care maintaining
several aspects inherent to their clinical routine.”

These aspects maximize the external validity of the
trial allowing to generalize the findings to many
real-world settings, aiding to explain the pervasive
and persistent unexplained variability observed in
clinical practice.

The term “pragmatic” was coined to describe
studies seeking to help the decision-makers in choosing
the best option of healthcare instead of elucidating
the efficacy of a treatment.? The differences between
explanatory and pragmatic trials can be summarized
based on the questions that these study methods aim
to answer: “Can this intervention work under ideal
conditions?” or “Does this intervention work under
usual conditions?”, respectively.® Thus, explanatory
trials seek to understand the biological or mechanistic
aspects of an intervention, whereas pragmatic trials
are designed to inform the decision-makers (patients,
clinicians, administrators, and policymakers) of which
intervention is preferable to solve some health issue.
Unlike most RCTs comparing alternative interventions
to placebo or absence of intervention, pragmatic trials
are designed to compare different interventions
already used in the clinical practices facing the
choices available for patients and their physicians.”
Despite observational and other nonexperimental
studies also allowing to assess the effectiveness of
clinical interventions, these methods usually fail
to provide robust evidence to support alternative
clinical intervention since important cofounders are
not controlled.

Furthermore, in order to recruit participants
from a variety of practice settings, pragmatic studies
must also measure a broad range of relevant clinical
outcomes considering their importance to define
changes on clinical practice.” Therefore, several
patient-based outcomes such as quality of life and
satisfaction, and analysis of cost-effectiveness are
included to support the definitions of best intervention
to be implemented. Another important point is that
the periods of follow-up in pragmatic studies are
usually longer than those observed in most RCTs.
Extending the follow-up improves the ability to
determine the real effect of a clinical intervention,
whereas some outcomes observed after short period of
follow-up can be related to a deficient implementation
of intervention.*
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Itis important to emphasize that most trials are not
purely pragmatic or explanatory, and a randomized
trial can take over several aspects of pragmatic
design.” Thus, the definition of a trial as pragmatic or
explanatory involves several dimensions rather than
a dichotomy classification. A useful tool developed
to assess the pragmatic aspects of a trial was the
pragmatic-explanatory continuum indicator summary
(PRECIS).* This tool consisted of ten domains aiming
to determine the extent to which a trial is pragmatic or
explanatory. The revised version (PRECIS-2) contains
the following nine domains: a) Similarity of eligible
participants with those observed in the usual care,
b) the effort done to recruit participants over and above
those in usual care settings, c) differences between
the settings of the trial from the usual care setting,
d) differences between the organization delivering
the intervention and those available in usual care,
e) flexibility of intervention delivered, f) flexibility
of how participants are monitored and encouraged
to adhere to the intervention, g) intensity and period
of follow-up, h) direct relevance of primary outcome,
and i) data inclusion in the analysis.*? Each domain is
scored on a 5-point Likert continuum (from 1 = very
explanatory “ideal conditions” to 5 = very pragmatic
“usual care conditions”) allowing to assess the
pragmatic feature of study design.

Even tough pragmatic trials are important study
designs to support the effectiveness of clinical practice,
clinical trials using a pragmatic approach seem to
be scarce in dentistry. We performed a systematic
search using the electronic database MEDLINE via
PubMed on July 9, 2019 to estimate the number of
pragmatic trials published in dentistry. Initially,

the search was done to identify the clinical trials
in dentistry published in journals indexed to this
database and we obtained a result of 14,139 articles.
A second search done for pragmatic trials (not only
for dentistry) in which 215 articles were identified.
Only a single article® was identified when the two
strategies were combined, demonstrating the lack
of pragmatic clinical trials in dentistry (Table). This
identified study® performed in three primary schools
aimed to evaluate whether the frequency of chewing
sugar-free gum aids on reducing the extension of
white-spot lesions measured by quantitative light-
induced fluorescence (surrogate outcome). However,
assessing the pragmatic characteristic of this trial using
the PRECIS-2 diagram tool resulted in total score of
19 points in a scale ranging from 9 (very explanatory)
to 45 (very pragmatic) (Figure). Therefore, the only
pragmatic study identified presents several features
of explanatory trials rather than pragmatic.

There are some initiatives proposing pragmatic
trials in the context of PBRN. One good example is
the ongoing trial in the Dutch PBRN,** which aims
to investigate the effectiveness of antimicrobial
containing dental adhesives for the prevention of
secondary caries. For this study, a cohort of dental
practices with motivation to participate and that are
acknowledged for keeping very good dental records
were invited to take part in the study. The same
dentist (operators) will be using one adhesive system
with antimicrobial properties for a certain period of
time, and later switch for a control adhesive system,
in a sort of cross-over design. The primary outcome
(presence of new secondary caries lesions) is going
to be collected after 5 year of follow-up.

Table. Search strategy used to identify pragmatic clinical trials and the results from searching in Pubmed database.
Search  Add to builder
#3 Add

Query ltems found
Search (#1 AND #2) 1

Search (Pragmatic Clinical Trials as Topic [MeSH Terms]) AND (Naturalistic Randomized
Clinical Trial [Title/Abstract] OR Practical Clinical Trials [Title/Abstract] OR Clinical
Trials, Practical [Title/Abstract] OR Trials, Practical Clinical [Title/Abstract] OR Pragmatic
Trials [Title/Abstract] OR Trials, Pragmatic [Title/Abstract] OR Pragmatic Clinical Trials
[Title/Abstract] OR Clinical Trials, Pragmatic [Title/Abstract] OR Trials, Pragmatic Clinical
[Title/Abstract] OR Real World Clinical Trials [Title/Abstract]))

Search ((dentistry [MeSH Terms])) AND (((randomized controlled trial [Publication
Type] OR (randomized [Title/Abstract] AND controlled [Title/Abstrct] AND trial [Title/ 14139
Abstract]))))

#2 Add 215

31 Add
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Strict inclusion and
exclusion criteria.

Eligibility
Who is selected to
participate in the trial?

Primary analysis
To what extent are
all data included?

Per protocol
analysis

Primary outcome
How relevant is it
to participants?

A surrogate
outcome was used.

Follow-up
How closely are
participants
followed-up?

Participants were
re-evaluated
every month.

Flexibility: adherence
What measures are in place
to make sure particiants
adhere fo the intervention?

Recruitment
How are participants
recruited into the trial?

Setting The intervention was
Where is the trial performed in only three
being done? similar schools. 3

Organisation
What expertise and
resources are needed to
deliver the intervention?

Flexibility: delivery
How should the
intervention be

delivered?

Frequency and time of
gum chewing were
pre-determined.

Interventions are
unusual in the study
settings.

Figure. Pragmatism assessment of the identified trial using the pragmatic-explanatory continuum indicator summary (PRECIS2)

diagram tool.

Discussion

Practice-based research can only be successful in
environments where the participants (practitioners)
are motivated to take partin the research. Therefore,
if the participants have some compensation, such as
financial reimbursement, or credits for continuum
education, they are probably going to be more prone
to be engaged and deliver data with higher precision.
In some situations where there is funding for an
extensive network, as the National Dental PBRN
Collaborative Group in US, the survival of the network
and the outcomes are more predictable.* However, in
other countries, the funding limitation prevents more
significant initiatives. Even though practice-based
studies have been published from several countries
such as Scandinavia, UK, Netherlands, Germany,
Brazil, US, Australia.

One of the main issues for practice-based research
outcomes is the representativity of the population of

dentists or patients in a national system. Usually, as
only the more motivated dentists will take part in
these PBR initiatives, it would be virtually impossible
to have a general picture of a country, unless data
are acquired directly from electronic record files
at a national level. While these national electronic
files are more popular these days, they are currently
developed for reimbursement purposes and mostly
not for research data collection. Moreover, most
of the electronic record systems are not currently
covering all dimensions of dental practices in a
country. In this context, it is possible to assume that
even if PBR studies are considered more connected
with “real world dentistry,” and even when if PBR
studies are planned to have higher external validity,
representativeness will still be an issue of concern.

Another challenge for implementation of PBRNs
is to close the existent gap between professional
and academic worlds. In most of cases, research
problems are defined by researchers, which not

Braz. Oral Res. 2020;34(supp2):e071 7
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necessarily represent real clinical problems faced
by practitioners. Makansi et al.*® reported that
researchers and practitioners present different
motivations to join on PBRNs. While practitioners
viewed the network as an alternative to reduce
professional isolation, researchers interpreted
as a way to produce more research. In addition,
practitioners found research topics not very
useful, despite researchers” belief that studies
were interesting and relevant for dental practice.*

In this paper, we covered a broad spectrum of
possibilities for using PBR in different study designs.
However, for each study design, the conventional
methodological aspects should be taken into account
to produce the best conduction and reporting of these
studies, and all the limitations should be disclosed
to avoid spin in science and misinterpretation.

The future of PBR studies is auspicious, considering
the increasing availability of data from large national
electronic record systems. From this perspective,
information can be more accessible and more
transparently and reproducibly retrieved. Also, the
digital era allows already the overcoming of the old
fashion intra-oral inspection by a single or a panel
of evaluators, allowing the replacement for indirect
methods such as scanning, intraoral photography
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