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ABSTRACT

Introduction and aims: Epidemiological oral health data are essential for informing public
health policy and evaluating care. In the Netherlands, OrangeForce and the Oral Health
Monitor seek to resume data collection by extracting information from dental practices
using both automated (ie, software-based extraction) and manual (ie, user-entered in web-
based forms) methods. As the success of these methods depends on cooperation from pro-
viders, this study aimed to explore the perspectives of Dutch dentists on collecting oral
health data from practices, focussing on automated and manual data collection.
Methods: Thirteen dentists were individually interviewed between May-December 2024
using a predefined topic list. The initial three participants were purposively sampled;
others were approached to ensure variation in background characteristics. The interviews
were thematically analysed using Atlas.ti.
Results: The dentists — assisted by a dental assistant — recorded most data directly during
check-ups. Recorded data varied considerably in both content and method of documenta-
tion. Although the dentists generally supported data collection, they noted that more con-
sistent and structured recording would be required for automated methods. Manual
collection was perceived as time-consuming, although clear instructions could mitigate
this. Eventually, the decision to participate in manual data collection largely depended on
the required workload and time investment. Benchmark feedback could serve as a key
incentive but is informative only with sufficiently large samples per dentist.
Conclusions: Dutch dentists widely acknowledged the importance of epidemiological oral
health data collection but identified several practical challenges. Currently, manual data
collection via web-based forms seems more feasible than automated registration, which
requires technical improvements and workflow changes. Clear instructions and the
involvement of oral care providers in the development of the data collection procedures
are necessary to improve data quality and manage research burden. Further advancement
of dental software systems is needed to facilitate structured data collection in the future.
© 2025 The Authors. Published by Elsevier Inc. on behalf of FDI World Dental Federation.
This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)
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Epidemiological data can provide insight into population oral
health, inequalities and related trends.>” This information
supports development, implementation, and evaluation of
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public health interventions and healthcare systems. In 2012,
the Health Council of the Netherlands emphasised the need
for more knowledge about the oral health of the Dutch popu-
lation. To address this, they recommended establishing a
national monitoring system to collect data on oral health,
with particular attention to regional differences, vulnerable
groups, public knowledge about the prevention of oral dis-
eases, and the (financial) accessibility of oral care.’ The col-
lection of epidemiological data, however, requires human
and financial resources, which are not always available.*
Although technological advances (eg, electronic health
records kept by dental practices) have increased the possibili-
ties for data collection in recent years, the quality of the col-
lected data remains a challenge.>® Additionally, there are
challenges related to data availability, stakeholder accep-
tance, expertise, and privacy.’

The most recent large-scale cross-sectional collection of oral
health data in the Netherlands took place in 2013 for adults and
in 2017 for the youth.®° In recent years, two initiatives have been
launched to resume this data collection: OrangeForce (ORal ANd
GEneral For OldeR People’s CarE) and the Oral Health Monitor of
the National Institute for Public Health and the Environment
(RIVM).’>™ OrangeForce was established within the ORANGE-
Health consortium to support the integration of oral healthcare
into the broader healthcare system. This is pursued by developing
guidelines for both dental practices and broader healthcare set-
tings, and by promoting collaboration between dental professio-
nals and primary care providers.'* Additionally, efforts are being
made to enhance the accessibility of patient data for research
and to develop diagnostic tools for the early detection of diseases.
As part of this initiative, work is undertaken to unlock and inte-
grate oral health data, including an assessment of the feasibility
of extracting data from patient records in Dutch dental practices.
In 2023, the RIVM developed a set of indicators in collaboration
with a group of experts to monitor oral health.”” As part of the
monitor, an interactive dashboard was developed and annual
updates will be provided together with yearly publication of
reports.” To date, data are available for a selection of indicators,
based on self-report and declarations. However, for the remaining
11 indicators, clinical data are required that are not yet available.

Patient records from dental practices may serve as a valu-
able source of data on the clinical oral health outcomes that
are currently not available for the Oral Health Monitor.
According to data from Statistics Netherlands, approximately
80% of the Dutch population visits the dentist annually.'*
This indicates that dental practices could, in theory, provide
access to relevant clinical data for the majority of the popula-
tion. It is, however, not known whether such data are consis-
tently and systematically recorded in a way that allows for
meaningful analysis. By contrast, in primary healthcare, the
Netherlands has established data registries that support
health services research at national and regional levels.™

Given their shared objectives, the Oral Health Monitor and
OrangeForce have joined forces. To ensure short-term feasibil-
ity in light of financial constraints, the initial focus was on iden-
tifying a method to rapidly collect existing data from routine
practice, specifically, data already recorded for clinical purposes
and readily shareable by oral healthcare professionals. As part
of this effort, Vertimart — market leader in dental software and
partner in OrangeForce — committed to implementing a

functionality in Exquise Next Generation that enables the anon-
ymous and automated transfer of the desired patient data,
hereafter referred to as automated data collection. Pending its
implementation, a pilot data collection strategy was introduced
in the form of ‘Data Collection Weeks’. During these weeks, par-
ticipating oral healthcare providers will manually enter specific
data directly into a web-based form for a small sample of
patients across different age groups. This user-entered form of
data entry is referred to as manual data collection.

As both data collection methods require extra effort from pro-
viders, understanding their perspectives is essential for effective
implementation, taking into account regional and field-specific
differences within Dutch oral healthcare.”*® To date, no research
has been conducted on this topic among Dutch dental care pro-
viders. Therefore, this study aimed to explore the perspectives of
Dutch dentists on the collection of oral health data from oral
healthcare practices, with a special focus on the implications of
automated and manual data collection methods, the latter will
be used in the Data Collection Weeks.

Methods
Research instrument

Data for this study were collected using individual semi-struc-
tured interviews with dentists, which were analysed through
thematic analysis. All interviews were conducted remotely via
Zoom by experienced interviewers. A topic list was developed
as a framework for the interviews. The topic list is available in
Supplement 1 in both the original Dutch and a translated
English version produced through a forward—backward trans-
lation process. The topic list covered the following subjects:
availability of oral health and treatment data, perceptions
about recording these data, possibilities for collecting data
from dental practices, willingness to cooperate, and interest in
benchmark data as an incentive for participation.

Data collection

A total of 47 dentists were contacted. Potential participants first
received an email with information about the study’s topic and
design, followed by a phone call inviting them to participate vol-
untarily. The interviews were conducted by three researchers:
JdB, JB and PvS. The first three interviews (May 2024) involved
dentists from the Data Stations Project network of the Royal
Dutch Dental Association (KNMT), who were selected through
purposive sampling to ensure familiarity with the subject mat-
ter.”/ For the remaining interviews, which were conducted
between October and December 2024, a random group of dentists
was approached. Efforts were made to ensure variation in gen-
der, age, province of establishment, place of graduation, and
work situation. Invitations were sent out in stages until inter-
views yielded no new insights and data saturation appeared to
be achieved; interviews already scheduled continued as planned.

Data analysis

The data were analysed using thematic analysis with the
software package Atlas.ti (version 25, Scientific Software
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Development GmbH, Berlin, Germany) following the
approach of Braun and Clarke.’® The interviews were tran-
scribed verbatim using Amberscript (https://www.amber
script.com) and the resulting transcripts were reviewed by
JdB, who was also primarily responsible for the analysis,
working in coordination with MS. Familiarisation with the
data occurred by performing part of the interviews and
checking the transcripts (JdB) and by summarising all inter-
views (MS). The summaries were also sent to participants for
a member check to confirm that the data accurately reflected
their perspectives, providing internal validation. The initial
codes were manually assigned by JdB in coordination with
MS. Subsequently, JdB and MS jointly identified the underly-
ing themes and refined them through discussion until con-
sensus was reached. Taking the original topic list as a
starting point, the themes were reorganised in light of pat-
terns that emerged during the analysis. Participant quotes
are included in the Results section to substantiate the identi-
fied themes. Since the interviews were conducted in Dutch,
these quotes were translated to English using forward-back-
ward translation. An overview of the original Dutch quotes
and their English translations is provided in Supplement 2.

Ethics statement

In the information letter and during the phone invitation, the
study design was clearly explained. It was explicitly stated
that the interview would be recorded and that participation
was voluntary. This was reiterated at the start of the inter-
view, and informed consent was formally recorded.

The study protocol was reviewed by the Ethical Review
Board (Ethische Toetsingscommissie) of the Academic Centre
for Dentistry Amsterdam (ACTA) and approved on March 28,
2024 (reference number: 2024-80060).

Results
Research population
Of the 47 invited dentists, five declined by email. The remain-

ing 42 were approached by telephone, but 14 could not be
reached after several attempts. Of the 28 dentists contacted,

13 declined (mostly due to time constraints) and two cancelled
after initially agreeing, with no opportunity to reschedule. In
total, 13 dentists were interviewed. Table 1 shows that varia-
tion was achieved in terms of gender (7 women and 6 men),
age (ranging from 30 to 67 years), region of establishment (9 of
the 12 Dutch provinces were covered), place of graduation
(participants included graduates of all three current dental
schools in the Netherlands and one now-discontinued dental
school; one dentist obtained her degree abroad), and work situ-
ation (11 practice owners and 2 non-practice owners).

Themes

The following themes were derived from the analysis:
[1] method of data recording in practice, [2] attitude towards
data recording, [3] availability of epidemiological data, [4] con-
ditions for participation in epidemiological data collection,
and [5] value of benchmark data.

Theme 1: Method of data recording in practice

Most oral health data were recorded during the dental
check-up, often at the same time as the actual examination
took place: the assistant directly added the dentist’s observa-
tions to the patient’s record. The dentist however remained
responsible for the accuracy of the patient records and gener-
ally checked them, either immediately after the appointment
or later that day. Some dentists mentioned recording all data
themselves. An exception was the periodic periodontal score
(PPS,*), the Dutch standard for recording periodontal screen-
ing, which was often recorded by dental hygienists or preven-
tive assistants.

Theme 2: Attitude towards data recording

For dentists, it was important that the recorded oral health
data were useful for treatment. Some respondents expressed
interest in expanding the range of routinely recorded data,
particularly for specific patient groups, but emphasized that
such recording must remain feasible in daily practice.

1 “With our Mandibular Advancement Device patients/sleep apnea
patients, we have a whole list of things that we go through during
the first visit. You could maybe do something a bit more exten-
sively for a check-up as well. But of course, it also has to remain
manageable.” (respondent 13)

Table 1 - Background characteristics of the interviewed dentists.

Respondent no. Gender Age Province of establishment Place of graduation Work situation

1 Male 60 Utrecht Utrecht Practice owner

2 Female 30 Groningen Groningen Non-practice owner
3 Female 59 Noord-Holland Amsterdam Practice owner

4 Male 37 Zuid-Holland Nijmegen Practice owner

5 Female 38 Noord-Holland Groningen Practice owner

6 Male 42 Drenthe Groningen Practice owner

7 Female 67 Gelderland Germany Practice owner

8 Male 39 Overijssel Nijmegen Practice owner

9 Female 59 Noord-Brabant Amsterdam Practice owner

10 Male 37 Flevoland Amsterdam Practice owner

11 Male 55 Noord-Brabant Nijmegen Practice owner

12 Female 45 Noord-Brabant Nijmegen Non-practice owner
13 Female 42 Groningen Groningen Practice owner
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While dentists valued accurate data recording in the con-
text of their own care provision, they especially emphasised
its potential benefits for collaboration, frequently viewing
their own approach as the standard. Adjusting to a new way
of recording would require a time investment for both den-
tists themselves as well as their supporting staff. While the
software’s capabilities were appreciated, not all features are
currently being used. Some dentists admitted that they were
probably not familiar with all features available.

2. “Well, I believe that it offers more possibilities than what I am
currently making use of.” (respondent 5)

Recording data during the check-up was seen as the least
prone to errors. It was important for the dentists to explain to
the patient what was being recorded and why. Although stan-
dardized recording would take more time, the dentists recog-
nized that it could help reduce errors, for example, when
non-standardized entries are unclear or misinterpreted.
However, they also noted that standardized forms may not
always accommodate all clinical situations.

3 “Well, that functions incredibly easily of course, and although the
selected item may not always be exactly correct, it is still very
convenient to use.” (respondent 11)

Finally, one dentist noted the potential of using artificial
intelligence and speech recognition technologies for future
data recording.

Theme 3: Availability of epidemiological data

Dentists reported documenting a wide range of patient
information, including personal and medical information,
dental history, current dental status, untreated caries (to be
treated or monitored), caries risk, filled elements, materials
used, PPS, other periodontal characteristics, self-care and
oral hygiene, present removable appliances, present crowns,
root canal treatments, notable findings, treatment plan, rea-
sons for treatments, practitioner, and reasons for switching
from a previous dentist. However, these data were neither
always recorded consistently nor systematically documented
in the same place in the patient file, while several respond-
ents noted that automated data recording would require con-
sistent and systematic input without omissions.

4 “It really is my own way of recording data.” (respondent 2)

Differences between dental software programs were
another reason for the variation in the amount and method
of recording:

5 “That what you record is of course also very dependent on what is
included in your software program.” (respondent 4)

Variation in data was also attributable to differences of
opinion on what should be recorded, further complicated by
the fact that not everything can be scored equally well. Gen-
erally, variation within a practice was not considered a major
issue, but some dentists viewed differences between practi-
ces as significant. As a result, discrepancies may arise in

patient files when new patients bring records from their pre-
vious dentist.

Theme 4: Conditions for participation in epidemiological data
collection

Most dentists expressed willingness to contribute to epi-
demiological data collection, though the perceived feasibility
differed between automated and manual collection methods.
The willingness partly depended on the anticipated time
investment, with manual data collection requiring more time
than automated methods. Also, the administrative burden
and workload were significant factors in the decision to
participate.

6 “I do think that if you wanted to collect this systematically, and if
that can’t be easily automated, then you would probably face a
lot of resistance. Or at least in terms of time investment.” (respon-
dent 10)

A number of suggestions were made to limit the time
investment required for manual data collection. For example,
it was recommended to utilize the capabilities offered by the
dental software to collect data that had already been recorded
and to use standard formats as much as possible. Clear and
concise instructions were seen as helpful in this process.

7 “I think it is important that there are really good instructions with
it” (respondent 11)

According to some respondents, it would be possible for a
dental assistant or another co-worker in the practice to
record the data with proper instructions. However, one
respondent pointed out that this should not take up too
much time and financial resources. In this regard, it was also
noted that, in case of manual data collection, the research
should be announced in advance to enable the participating
dentists to allocate the necessary time.

Furthermore, some dentists highlighted preconditions
that the data collection must meet, such as privacy consider-
ations, instructions for the random selection of patients,
informed consent from the patient, and the necessity to cali-
brate the data of participating dental care providers. These
conditions applied to both automated and manual data col-
lection, although to varying extents. Generally, obtaining
informed consent from patients was not considered problem-
atic, nor was asking a few research-related questions. Never-
theless, it was noted that expecting more from patients could
complicate the process. Finally, it was mentioned that it is
important to recognize that data will only be collected from
patients who visit dental practices, thereby excluding popula-
tions less likely to access oral healthcare.

Theme 5: Value of benchmark data

Several incentives were mentioned that could encourage
dentists to participate in the research. Although financial
compensation and additional training points for the Quality
Register for Dentists were discussed, the most frequently
mentioned incentive was the provision of benchmark data
allowing dentists to compare their own patients with those of
other participants. This type of information was generally
regarded as interesting.
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8 “Yes, that would be interesting for me to look at. Are you perform-
ing well or are we on the right track? Or do we need to start doing
things differently?” (respondent 8)

However, many respondents pointed out that when data
were collected manually for only a small number of patients,
as suggested for the Data Collection Weeks, benchmark data
would become less useful. In that case, it was appreciated if
the results were actively shared with participants, allowing
specific differences between patient groups to be explored in
greater detail. There seemed to be no strong preferences
regarding the presentation format or frequency of the feed-
back. Additionally, some negative aspects of benchmark data
were noted. For example, some dentists might not feel moti-
vated if comparisons showed that others were performing
better. Furthermore, one dentist expressed concern about the
potential use of benchmark data to monitor or regulate oral
healthcare practices.

Discussion

The aim of this qualitative study was to explore Dutch den-
tists’ opinions on recording and collecting epidemiological
oral health data. The collection of these data is a key objective
in both OrangeForce and the Oral Health Monitor. These ini-
tiatives aim to use such data for mapping the oral health of
the Dutch population (as emphasised in the Oral Health Mon-
itor) and for supporting data exchange with other healthcare
providers (as emphasised in OrangeForce). Specific attention
was given to the potential of automated processes in dental
administration software for large-scale data collection as
well as the possibility of manual submission of data for a lim-
ited number of patients per practice.

Both automated (software-based extraction) and manual
(user-entered in web-based forms) data collection methods
have distinct advantages and limitations. A key advantage of
automated data collection is the ability to gather large volumes
of data with minimal time investment for oral healthcare pro-
viders. To achieve this, the appropriate functionalities must be
integrated within dental software. This, however, depends on
the willingness and capability of software suppliers to support
standardized data entry. For successful adoption, dentists
emphasized the importance of perceivable benefits for daily
clinical and operational practice — such as facilitating the
recording of process and outcome indicators — beyond solely
serving epidemiological purposes.’’ Beyond differences in feasi-
bility automated and manual collection methods also differ in
the structure of the resulting data. Manual methods produce
simple, straightforward — also called flat — datasets, while auto-
mated extraction produces larger, more complex datasets
requiring advanced analytical techniques.?"*?

Furthermore, this study indicates that merely providing
standardized data collection options is insufficient. Clinical
data are often incompletely and inconsistently recorded, lim-
iting their suitability for automated extraction.”**® Shifting
data recording practices will require time, training, and
changes in established workflows.”®?” Most current dental
software programs were developed for administrative rather
than diagnostic or research purposes, further complicating

standardized data entry.”® Dentists in this study noted that
adoption would be facilitated if software demonstrated clear
clinical value, such as supporting diagnosis, monitoring out-
comes, and sharing information with other colleagues. The
upcoming European Health Data Space (EHDS), may promote
interoperable and reusable health data by introducing EU-
wide standards for secure data exchange and secondary sci-
entific use.”® Achieving consistency in standardized data
recording is challenging due to individualized workflows and
evolving routines within and between practices.”>?® Speech
recognition may be a promising solution, as it aligns with cur-
rent practice, improves accuracy and efficiency, and pro-
motes the use of standardized terminology.?-"

Given the current limitations of automatic data extraction,
participants perceived manual data collection as a feasible
short-term alternative due to its ease of implementation and
flexibility in targeting specific data. However, the required
time investment limits data volume. Dutch research on qual-
ity indicators in oral healthcare showed that dentists were
apprehensive of the administrative burden of quality mea-
surement, along with being monitored.*” While respondents
expressed willingness to make this investment, actual partic-
ipation may be lower, as seen in a similar design by Bots-van
't Spijker and colleagues.>® To ensure the feasibility of the
manual data collection implemented during the ‘Data Collec-
tion Weeks’, it is important to minimise the research burden
on dentists by keeping the sample size and the recorded data
per patient manageable, using familiar instruments and pro-
viding clear instructions and support.®*** While small sam-
ples may introduce selection bias and limit benchmarking
potential, clear selection criteria can mitigate bias.**?®
Despite these limitations, the approach remains suitable for
studying a small number of patients per practice during the
‘Data Collection Weeks’, as the resulting data do not have to
fully reflect the broader patient population.

It is important to realize that, regardless of collection
method, data are limited to dental attenders, excluding about
20% of the Dutch population who do not visit dental practices
for various reasons.* This group often includes individuals
with lower socioeconomic status, who are at higher risk for
oral health problems.'**° As socioeconomic status is associ-
ated with oral health, the absence of this group may lead to
an underestimation of oral health problems in the general
population.”*! Alternative strategies are needed to reach this
group and reduce bias in population estimates. Engaging indi-
viduals with lower socioeconomic status in epidemiological
research has proven challenging in the past.” Still, data col-
lected directly from oral healthcare practices can offer a valu-
able and practice-based perspective. At the same time, such
data may be influenced by variations in practice routines,
staff roles, and recording habits.*

Strengths and limitations

The semi-structured interview format allowed dentists to
describe in detail and in their own words what they record,
why they do so, and how they perceive the use of these data.
This has resulted in a comprehensive picture, clearly
highlighting both the possibilities and barriers of automated
and manual data collection. Naturally, a group of thirteen
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dentists is too small to determine how widespread these
views are within the entire population of 9555 dentists in the
Netherlands.*® However, this research does provide a deeper
understanding of the considerations that influence Dutch
dentists in deciding whether to make practice-based data
available for epidemiological research, including their moti-
vation to participate and the obstacles they anticipate.

A limitation of this study is that only dentists were inter-
viewed, which may have excluded perspectives from other
oral healthcare professionals. In the Netherlands, 3900 dental
hygienists are active, some of whom working in independent
practices.*® These practices are directly accessible to patients
and do not require referral from a dentist.** If dental
hygienists’ views on any of the studied topics happen to differ
from those of dentists, their opinions may be underrepre-
sented in this study as only dentists were interviewed. Addi-
tionally, dental assistants were also not included, even though
they participated in recording patient data in the practices of
several interviewed dentists and were, in some cases, identi-
fied as potential personnel responsible for the data collection
process. Therein, the barriers, opportunities, and conditions
they perceive may also be relevant. Finally, since the research
was conducted within the context of two national Dutch proj-
ects, only dentists practising in the Netherlands were inter-
viewed. Given the regional nuances that characterise oral
healthcare in the Netherlands, this is a justifiable choice,’
though it does limit the generalisability to other countries.
That said, the issues raised in this study are likely to be rele-
vant beyond the national context, particularly in comparable
Western European settings. The EHDS establishes regulations
that apply across all countries in the European Union, making
at least some of the challenges related to data collection for
research purposes comparable in many of them.”

Conclusions

Dutch dentists widely acknowledged the importance of col-
lecting oral health data for epidemiological purposes but iden-
tified several practical challenges. Manual data collection is
currently more feasible than automated extraction as techni-
cal capabilities are lacking and implementation would require
significant workflow adjustments. To minimize research bur-
den, clear instructions and integration with existing records
are essential. Active involvement of oral healthcare providers
in developing data collection instruments and procedures is
crucial. Further advancement of dental software systems is
needed to facilitate structured data collection in the future.
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