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Abstract

Background: Good communication is fundamental to provision of information and patient engagement in orthodon-
tic treatment. Images can be used to support verbal and written information, but little is known about how laypeople
interpret orthodontic images.

Objective: To explore laypeople’s understanding and preferences for images (clinical photographs and medical illustra-
tions) relating to orthodontic diagnoses and treatments.

Design: Cross-sectional survey.
Setting: UK.
Population: Laypeople aged =16 years.

Methods: Participants were recruited through social media to complete an online questionnaire containing six pairs of
images (clinical photograph and medical illustration) relating to orthodontic diagnoses and treatment. Photographs were
selected from a bank with input from laypeople, then a matching medical illustration was created. Images were presented
with questions relating to interpretation, preferences and reasons for preferences.

Results: A total of 898 people completed the questionnaire. Interpretation of images by laypeople was variable and,
in some cases, normal intra-oral features and image orientation caused confusion. A combination of photograph and
illustration were preferred for images representing diagnosis (by 41%-50% participants), whereas the illustration alone
or both photograph and illustration together was preferred for explaining treatment (43%—48% and 35%—44%, respec-
tively). Photographs were liked for their realism and relatability, while illustrations were often found to be clearer.
Arrows aided participants’ understanding of the images, but annotations were requested to further improve the value
of images. Only 26% of participants reported having previously been shown dental images, but 96% felt they would be
helpful to support verbal and written information.

Conclusion: Laypeople may not interpret orthodontic images in the way that professionals expect, and unfamiliar intra-
oral features may distract people from the intended focus of the image. A combination of photographs and illustrations
together may improve the usefulness of images, alongside annotation or explanation.
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Orthodontic consultations are often heavy with new
information, and it is recognised that patients and parents
may struggle to understand or utilise this information effec-
tively. Multiple interventions have been developed to try to
improve understanding and recall of information or engage-
ment in care choices (Shelswell et al., 2021) to facilitate
informed patient choices and shared decision making. The
NHS (2021) is committed to improving the quality and
accessibility of health information to improve health liter-
acy and promote patient involvement in choices. Patient
information leaflets (PILs) are commonly used to support
verbal provision of information; however, examination of
orthodontic-related PILs found they are variable in content,
dense with complicated language and often not able to pro-
mote patient engagement in treatment choice (Barber et al.,
2018; Bekker et al., 2010; Harwood and Harrison, 2004;
Seehra et al., 2016).

Visual aids may be useful in supporting verbal informa-
tion provided by the orthodontist to support the consulta-
tion process and improve patient understanding of what
treatment will entail. There is evidence that information
presented audio-visually may be better retained by ortho-
dontic patients (Al-Silwadi et al., 2015; Anderson and
Freer, 2005; Patel et al., 2008); however, patients’ percep-
tion of images, both within written information and as an
adjunct to verbal information during consultation, has not
yet been explored in orthodontics.

A review of pictures used in health communication
found they can increase attention and recall of information
and improve understanding of concepts and spatial rela-
tionships. The benefit was especially marked for people
with low literacy. Interestingly, it was also found that the
emotional response to pictures moderates their effect on
target behaviours and adherence (Houts et al., 2006). No
existing evidence could be found that examines laypeople’s
emotional response to dental clinical photographs.

The aim of the present study was to explore laypeople’s
understanding and preferences for images (clinical photo-
graphs or medical illustrations) relating to orthodontic
diagnoses and treatments.

Design

A cross-sectional survey of laypeople was conducted
using an online questionnaire. Ethical approval was
granted by the University of Leeds Dental Research
Ethics Committee (approved 7 October 2020) before
commencing the study.

The target population was laypeople, including all adults
aged =16 years. Participants were stratified by age and
level of education, and it was assumed that a large enough
sample would include people with variable experience of
orthodontics, dental care and health literacy. There is no
precedent for sample size so a target of 200 responses was
agreed by the research team.

Materials

The questionnaire (included in full in the supplemental
material) consisted of:

e Introduction and consent

e Six pairs of orthodontic images (clinical photograph
and illustration). Participants were asked their under-
standing of the images then their preference for images
once an explanation had been provided. A free-text box
was provided to allow participants to give additional
information about their interpretation and preferences

e Questions about participant’s experience of dental
information provision, the perceived usefulness of
images and their general preference for written or
visual information

e Non-identifiable demographics (age, gender, geo-
graphical location, highest educational level, ethnic-
ity) based on the categories used by the Office for
National Statistics

Three cases were presented relating to diagnosis of a dental
anomaly (Class Il malocclusion, anterior open bite, enamel
opacity on a central incisor) and three relating to orthodon-
tic treatment (dual arch fixed appliance with intra-arch
class II elastics, a quadhelix appliance, orthodontic closed
exposure of an unerupted central incisor with gold chain)
(Figure 1). Images were selected from an orthodontic pho-
tograph bank with the appropriate level of consent.

Images were chosen to show conditions with variable
frequency, with the expectation that at least some of the
subjects would be new to participants. Feedback was
obtained from a small group of laypeople during the selec-
tion of images and creation of the illustration by a medical
illustrator. This was a convenience sample of people known
to the researchers, who were selected to give diversity in
age, level of education and dental experience. Feedback led
to arrows being added to the illustration and colour balance
adjustments in both photographs and illustrations.

The questionnaire was created and programmed using a
UK-based GDPR-compliant online survey tool (wWww.
OnlineSurveys.co.uk). The preliminary questionnaire was
piloted by the same four laypeople with a researcher pre-
sent to allow real-time feedback about the design, language
and format. In response to feedback, labels were added to
the photograph and illustration, changes were made to
phrasing and an explanation was added to confirm what the
images were designed to show.

Methods

Participants were recruited from social media via a post in sev-
eral Facebook groups, which were selected with the intention
of capturing a range of different people in terms of age, educa-
tion and dental experience. The groups included a staff group


www.OnlineSurveys.co.uk
www.OnlineSurveys.co.uk

298 Journal of Orthodontics 49(3)

Figure I. Summary of the pairs of images used.

Images relating to diagnosis

Class lll incisors,
with normal racial

1 gingival
pigmentation and
good dental health.

Anterior open bite
2 (AOB) with good
dental health.

Incisor
hypomineralisation
(white mark) with
good dental health.

Images relating to orthodontic treatment

Upper and lower
metal fixed

appliances with
Class Il elastics.

Quadhelix
appliance

Orthodontic

6 exposure of an
unerupted central
incisor
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Table |I. Characteristics of sample.

Demographics n (%)

16-35
36-55

Age (years)

>55

No answer

Level of education

AS/A level and equivalents

Foundation degree and equivalents

Undergraduate degree

Postgraduate degree and equivalents

Other

No answer

Ethnicity
Other ethnic groups

No answer

Gender Female
Male

No answer

Location North — England
South — England

Midlands — England

Scotland, Wales and Northern Ireland

Rest of the world

at one bar, a staff group of a supermarket (Iceland) and mem-
bers of an independent gym with a moderate-to-high cost of
membership. A recruitment post was shared on the groups
along with an information sheet that described the background
and aim of the research. Members were asked to reshare the
link to the questionnaire to promote snowball sampling. It was
planned that the post would be repeated after four weeks and
the questionnaire would be open for a total of eight weeks.

The recruitment post contained a link to the question-
naire. Responses were automatically anonymised and col-
lated by the survey tool then exported into a Microsoft
Excel spreadsheet via a secure portal.

Free-text answers were categorised to describe the fol-
lowing: (1) how the images were interpreted; (2) prefer-
ences for the different images; and (3) general experience
and opinion of use of images.

Results

Data were collected from 7 October 2020 to 28 November
2020 and included a total of 900 participants. Data collec-
tion closed slightly earlier than planned because a sufficient

GCSE level and equivalents

White or White British

582 (65)
246 (27)
65 (8)
5(0)
126 (14)
235 (26)
26 (3)
286 (32)
168 (19)
41 (5)
16 (1)
862 (96)
23 (3)
13 (1)
833 (93)
53 (6)
12 (1)
517 (58)
186 (20)
95 (11)
75 (8)
25 (3)

number of responses had been collected. Two participants
were excluded because their answers were nonsensical joke
answers that were judged to be inauthentic, resulting in 898
responses for analysis. The sample consisted of mostly
White women with varied levels of education and ages
(Table 1). Most participants were based in England.

Table 2 summarises how the images were interpreted by
participants. For all the images relating to diagnosis, the
majority of participants identified the correct diagnosis but
used common non-dental terminology, such as ‘underbite’
for the Class III incisors, or gave a description, such as ‘gap
between the front teeth’ for anterior open bite. In describing
the images, it was apparent that certain features were mis-
interpreted or distracted from the intended feature. For
example, one image demonstrated good oral hygiene and
normal physiological pigmentation, but this colouring was
commonly misinterpreted as gingival pathology, with 44%
participants mentioning ‘gum disease’ within their answer.
The upper occlusal image used to show a quadhelix appli-
ance caused confusion about orientation, with a large num-
ber of participants commenting on the lower teeth. The
unerupted central incisor with gold chain was the most



300

Journal of Orthodontics 49(3)

Table 2. Laypeople’s interpretation of the images.

Summary of images

| Class lll incisors, with normal
racial gingival pigmentation
and good dental health

2 AOB with good dental health

3 Incisor hypomineralisation
(white mark) with good dental
health

4 Upper and lower metal fixed

appliance with Class Il elastics

5 Quadhelix appliance

Most common interpretation of images

Alluded to ClII (50%)

Wording included underbite, incorrect bite, bottom
teeth overlap

Gum disease (33%)

Overbite (1 1%)

Alluded to AOB (49%)

Wording included open bite, gap in the bite, front
teeth not touching

Misaligned/wonky teeth (26%)

Not sure (I 1%)

Alluded to enamel defect (29%)

Wording included white mark, discolouration, light
patch

Gap between front two teeth (22%)

External damage (15%)

Alluded to orthodontic treatment (89%)
Wording included braces, elastics, tooth alignment,
orthodontic treatment

Alluded to orthodontic appliance (80%) but often

Otbher interpretations

Whitening treatment, wonky

teeth, plaque/tartar build-up

Gum issues, normal teeth,
‘overbite’

Calcium spot, gum issues,
plague, tooth wear, tooth
decay

Specific aspects of
malocclusion being
corrected, e.g. overbite,
crowding

Dentures, bridge, wisdom

were largely unclear on the purpose of the appliance

Not sure (12%)

6 Orthodontic exposure of an
unerupted central incisor
Not sure (21%)

AOB, anterior open bite.

difficult image to interpret, with 21% of participants stating
that they did not understand what the image showed.

Table 3 summarises participants’ preferences for images.
When images related to diagnosis, the majority of partici-
pants expressed a preference for having both a clinical pho-
tograph and medical illustration together. In contrast, when
images showed treatment, there was a greater preference
for illustration alone or both images together, but few pre-
ferred the photograph alone. This was widely attributed to
the inclusion of arrows, which participants thought gave
clarity on what the image was demonstrating. When asked
about which features influenced their preferences, partici-
pants often reported that the photograph was more relatable
or realistic. The most favoured aspect of the illustration
were the arrows, and some felt that illustrations offered
fewer distractions. The ability to combine the reality of the
photograph alongside the clarity of the illustration was
often the reason for preferring both images together. Those
who did not like either image reported this to be because
either the images were not clear or they wanted a verbal
explanation or annotation alongside the image. Further
examples of comments given by participants are included
in Supplemental Tables 1 and 2.

Alluded to tooth being pulled down (26%)
Lost/missing tooth (25%)

teeth, gum issues

Braces, jewellery, gum
issues, implant

Of the participants, 26% recalled that they had previ-
ously been shown images when discussing dental treat-
ment, while the majority (59%) reported no use of images
and 14% could not remember. The majority of participants
(96%) felt that their understanding of treatments and diag-
noses would benefit from the use of images to support
information delivery. One potential criticism of images was
that they may promote procedural anxiety.

When asked about general preferences for receiving
information, most people (74%) preferred a combination of
written and visual, with one-quarter preferring visual only
and a small minority (2%) preferring written information
only. A preference for written information was more pro-
nounced in older age groups, although the overall prefer-
ence was still for images or images alongside written
information. Participant preference for images or written
information was not affected by level of education.

Discussion

The first important finding from this research is that peo-
ple may not interpret images as dentists expect and certain
features in images may be misunderstood or cause
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Table 3. Laypeople’s preferences for images.

Case No.
Preference

Photograph
only

lllustration only
Both
Neither

Preference for
the photograph

Preference for
the illustration

Preference for
both images
together

Preference for
neither image

28
50
8

Relatable/
realistic (52)
Clearer (29)

Less distracting
(37)

Clearer (30)
Easier to look
at (20)

Work together
(28)

Allowed
comparison
(20)

Distracting
features (43)
Explanation/
Annotation
required (39)

2

31

14
46
9

Clearer (61)
Relatable/
realistic (24)

Clearer (48)
Easier to look
at (18)

Less distracting

(17)

Clear (48)
Work together
(20)

Allowed
comparison

(16)

Explanation/
Annotation
required (88)

3 4 5 6

28 7 3 2

24 43 47 48

41 43 44 35

7 7 6 14

White spot Clearer (66) Clearer (42) Clearer (74)
more visible Relatable/ Relatable/ Relatable/
(40) realistic (29) realistic (32) realistic (1)

Clearer (38)

Arrow helped Arrow helped Arrow helped Arrow helped
(74) (el) (73) 1)

Clearer (8) Clearer (25) Clearer (21) Clearer (21)
Arrow helped Work together ~ Work together ~ Work together
@31 (33) (36) (38)

Work together  Arrow helped Arrow helped Arrow helped
(26) 2l) 2l) (18)

Allowed Allowed
comparison comparison
(17) (12)

Unclear (47) Explanation/ Unclear (46) Unclear (68)
White mark Annotation Explanation/ Explanation/
unclear (25) required (36) Annotation Annotation

Explanation/
Annotation
required (8)

Unclear (34)
Arrows
confusing (23)

required (23)

required (16)

Values are given as %.

confusion. Gingival pigmentation and a median diastema
were found to detract from the intended focus of images,
while presenting an occlusal view caused issues with ori-
entation. There was evidence that some photographs
evoked an emotional response for some participants, which
may affect information processing (Houts et al., 2005).
Clinical photographs are widely used in consultations and
PILs, so these findings indicate there is value in further
exploring reactions to images and how this impacts deci-
sion making and behaviour.

Often participants misinterpreted normal variation in
physiological pigmentation, which can vary by race, as the
main focus of the image. Ensuring diversity and representa-
tion in clinical images is important to patients (Hernandez
et al., 2021; Murphy et al., 2000) and this raises an impor-
tant question about how this can be facilitated without
introducing confusion. The fact that the majority of partici-
pants in this research identified as White/British and were
potentially unaware of physiological variation common to

other ethnic groups serves to demonstrate the importance of
how familiarity and our own experience will influence our
perspective. Clinicians have an important role in highlight-
ing the important features of an image and orientating
viewers when using unfamiliar images to avoid misunder-
standing. Participants highlighted the importance of anno-
tation or verbal explanation to maximise the usefulness of
images, suggesting images without explanation will not be
helpful, for example, in standalone PILs.

The language used by laypeople to describe what they
see may differ to the terminology used by dental profes-
sionals. It is widely acknowledged that medical terms can
be confusing (Fields et al., 2008) and adults often have a
limited understanding of medical jargon (Rau et al., 2020).
A lack of shared language between patient and dental pro-
fessional may be a barrier to effective communication, par-
ticularly when discussing concerns and expectations from
treatment. Patients may adopt dental terminology to facili-
tate discussion with their dental professional, but this may
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conceal misunderstanding about the diagnosis or treatment
options. Clarifying patients’ understanding of the diagnosis
and treatment, particularly what they mean by specific den-
tal terms, is essential.

The second important finding is that people have vary-
ing preferences for different images, so there may not be a
single approach to information delivery that suits everyone.
Generally, photographs were seen as being more realistic
and relatable, while illustrations provided clarity, which
suggests a combination of different types of images may be
useful. Arrows were incorporated in the illustrations, for
example, to show the direction of tooth movement, and
commonly participants reported that these arrows aided
their understanding. This is supported by other research
that found arrows are useful for communicating complex
visual information (Wong, 2011). The use of arrows on the
illustrations but not the photographs in this study may have
created an unfair comparison so it would be useful to assess
if arrows are also helpful on photographs. The differing
views on the usefulness of images and specific features
within the images highlights the important of involving
users in the development of resources to ensure their rele-
vance and accessibility (Patient Information Forum, 2021).

The third important finding was that many people do not
recall images being routinely to support verbal and written
information; however, the majority of participants feel they
would find this useful. The low use of images is surprising
and may be a consequence of recall bias; however, it is still
interesting that in this sample the use of images was not
remembered. The sheer volume of studies looking at meth-
ods to improve patient engagement, knowledge and infor-
mation recall across different areas of healthcare emphasises
the recognised challenge of effective communication. This
is a timely study, given communication between patients
and the dental team was identified as a top 10 research topic
(James Lind Alliance, 2019). The use of a questionnaire
allowed a large number of opinions to be sought, while
open questions were included to give an opportunity to
elaborate. This has provided rich and useful data about lay-
people’s perspective.

There are, however, limitations in the method that must
be acknowledged. The sample was predominantly White
and female, so the perspective is limited to this population
and differing opinions from other groups may not be repre-
sented, which has implications for the generalisability of
findings. It is debatable whether individual characteristics,
such as gender, race and geographical location, would have
a significant impact on understanding and preferences. The
authors could find no existing evidence or a sound theoreti-
cal basis to suggest this is the case, but a more diverse sam-
ple would allow the effect of individual characteristics to be
explored.

It was assumed that a sample of this size would capture
those with variable experience of dental care and orthodon-
tics, but this was not explicitly established and, in

hindsight, a question asking about previous dental and
orthodontic experience would have been useful. Using
social media to distribute the questionnaire to the general
public and utilising snowball sampling means the sample
may not reflect the intended target audience; however, a
high proportion of participants reflected on their own den-
tal experiences in their responses, suggesting they did have
experience of being a patient. The decision to sample the
general public was made to capture the perspectives of
those who may not otherwise have the opportunity to share
their opinions; this is important given the inequity in those
accessing orthodontic care and the fact most UK orthodon-
tic research is primarily undertaken in secondary care
settings.

Considerable thought was given to the particular images
and photographs presented to participants. Six images were
chosen to avoid excessive demands on participant’s time
based on feedback from piloting. The style of image used,
diagrammatic similarity between photograph and image,
and use of explanatory arrows or labels are all design
choices likely to impact on participant preferences. Our
choices reflect our own preferences, and it is important to
recognise that different images may elicit alternative find-
ings. Is it also true that the types of treatments presented or
the severity of malocclusion may have an impact on partici-
pants’ responses.

This exploratory research presents some interesting
insights into an expansive field and is the first work
focussed specifically on orthodontic needs; however, it
does not provide sufficient evidence to formulate recom-
mendations for practice. Further research should explore
the impact of different images and design choices on patient
preferences, as well as examining how images and photo-
graphs can be utilised effectively to increase patient
involvement in medical decision-making and to support
those with low health literacy. A qualitative approach, such
as interviews or focus groups, would allow in-depth explo-
ration of opinion and this may be a useful direction for
future research.

Conclusion

e Laypeople may not interpret orthodontic images in
the way that professionals expect.

e Unfamiliar intra-oral features and image orientation
can distract people from the intended focus of the
image.

e Arrows may help to emphasise the important fea-
tures and using a combination of photographs and
illustrations together might aid interpretation of
information provided in written leaflets.

e Only a minority of participants recalled being shown
images in the dental setting to support verbal and
written information, but the majority felt this would
be useful.
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