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Abstract

Choosing hypodontia treatment requires young people and parents to consider a large amount of information, identify what is important
to them, and make trade-offs between options. This study aimed to examine young people and parents’ preferences for hypodontia
treatment using discrete choice experiment (DCE). This was a cross-sectional survey of young people (12—16y) with hypodontia of
any severity, at any stage of treatment, and their parents. Participants were recruited from NHS Hospitals in England and Wales. A
bespoke DCE questionnaire was developed to measure preferences for 6 attributes of hypodontia treatment (waiting time, treatment
time, problems during treatment, discomfort during treatment, bite, appearance). The questionnaire was completed |) online by young
people and parents, individually or together, and 2) by child—parent dyads under observation. Preferences were analyzed using regression
models. In total, 204 participants (122 young people, 56 parents, 26 dyads) completed the online questionnaire and |5 child—parent
dyads completed the questionnaire under observation. The most important attribute in hypodontia treatment was improvement in
appearance, but significant heterogeneity was found in preferences. Four distinct groups of participants were found: group | (39%):
severe discomfort and problems were most important; group 2 (31%): most concerned about improvement in appearance of teeth and
improvement in bite; group 3 (22%): appearance 3 times more important than any other attribute; and group 4 (9%): preferences difficult
to interpret. There was variation in how child—parent dyads approached decision-making, with some negotiating joint preferences, while
for others, one individual dominated. Making trade-offs in DCE tasks helped some people think about treatment and identify their
preferences. Appearance is an important outcome from hypodontia treatment, but preferences vary and potential risks and functional
outcome are also important to some people. There is a notable level of uncertainty in decision-making, which suggests further shared
decision support would be valuable.
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they select the option for which they derive the most benefit
(utility). It is assumed the value of an option is the weighted
sum of all attributes, so people will make trade-offs that sacri-
fice less important attributes for gains in the attributes they
perceive to be of most value (de Bekker-Grob et al. 2012).
DCEs can be used to measure the relative strength of preference

Introduction

To date, hypodontia research has largely focused on clinical
outcomes and aesthetic outcome from different treatments
(Barber, Bekker, Meads, et al. 2018). Little is known about
young people and parents’ preferences for dental treatment for
hypodontia or the decision-making process. Establishing pref-
erences is fundamental to informed patient choice and the
delivery of person-centered care (National Institute for Health
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and Care Excellence [NICE] 2021). Choosing the “right” treat-
ment requires those affected by hypodontia to consider a large
amount of information, identify what is important to them, and
make trade-offs between treatment options.

Discrete choice experiments (DCEs) are a stated preference
method that use hypothetical scenarios to examine choice
behavior. DCEs present 2 or more alternatives in choice tasks,
which describe the service/treatment in terms of its constituent
attributes. In each choice task, the alternatives presented have
varying attribute levels. DCEs are based on utility maximiza-
tion theory, which believes that when people make choices,
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for different attribute levels and to understand respondents’
willingness to trade off between different attributes.

DCEs are increasingly being used in health care. A system-
atic review found health care DCEs were used to elicit patient
preferences for services and treatments, to value health out-
comes, to examine trade-offs between experience and out-
comes, and to set priorities. Commonly used attributes were
cost, time, risk, health care, and health status. There is increas-
ing use of online surveys to administer the DCEs due to their
ability to reach more people (Clark et al. 2014).

This research aimed to 1) use DCE to elicit young people
and parents’ preferences for hypodontia treatment and 2)
explore how young people and their parents make decisions
individually and together and the value of trade-off tasks in
decision-making.

Design

Cross-sectional using mixed methods:

e Online DCE questionnaire to elicit preferences from
young people with hypodontia and parents

e Qualitative observation of child—parent dyads complet-
ing a DCE questionnaire, individually and together

Representatives from the target population were involved in all
stages of research design and delivery. Ethical approval was
granted by the North West Lancaster Ethic Research Committee
(Reference 15/NW/0804).

The target population was 1) young people aged 12 to 16y
with hypodontia of any severity, at any stage of dental treat-
ment (pretreatment, in active treatment, or completed all treat-
ment), and 2) parents (any person with a carer role) of a child
with hypodontia. Participants were recruited from NHS hospi-
tals across England and Wales, including dental hospitals,
teaching hospitals, and district general hospitals with good
geographical spread.

Materials and Methods

Recruitment and data collection methods are outlined in the
Table 1. For the face-to-face method, a researcher (SB) pas-
sively observed completion of the questionnaire by both the
adolescent and parent, individually and then again together. A
short postquestionnaire interview was then conducted to
explore participants’ experience of completing the DCE choice
tasks. Notes were made about observed behavior and responses
to interview questions, and the session was audio-recorded.

DCE questionnaire development and testing followed best
practice guidance (Bridges et al. 2011; Reed Johnson et al.
2013; Hauber et al. 2016), including qualitative methods
(Coast et al. 2012; Vass et al. 2017). The development and test-
ing process has been fully described (Barber, Bekker, Marti,
et al. 2018) and is summarized in Appendix Table 1.

The questionnaire included the following:

1. Demographics: age, gender, ethnicity, number of miss-
ing teeth, stage of treatment

2. Seven DCE choice tasks plus 1 repeat task

3. Certainty in decision-making using the SURE Tool
(Légaré et al. 2010), dental anxiety, and impact of
hypodontia on OHRQoL (Akram et al. 2011)

DCE choice tasks contained 6 attributes, each with 2 to 3 levels
(Appendix Table 2) that varied within and across each choice
task. An explanation was given prior to choice tasks with a
nondental example and instructions for completion. Description
of attribute levels was given before and within the tasks. Paired
profiles with generic labeling (treatment A/treatment B) were
used. Participants were asked to read through the 2 options and
then decide which they liked best. A “no treatment” option was
included to reflect real life, but this was after the forced choice
to prevent the optout being used to avoid difficult trade-offs
(Lancsar and Louviere 2008). An example choice task is given
in Figure 1. The full questionnaire is included in the Appendix.

Sample Size

For DCEs, the sample size reflects the number of observations,
calculated from the number of participants and choice tasks.
Using a recommended minimum sample size formula for
aggregate-level full profile (Orme 2016), the estimated sample
size was 80 per group.

Data Analysis

e Descriptive sample characteristics

e Logistic regression to examine the association
between respondent characteristics and selection of
“no treatment.”

e Preferences were analyzed using Stata/IC v13.1
(StataCorp). The mixed logit model without correlation
provided the best fit to the data using AIC/BIC (Hauber
et al. 2016), so this was used to calculate preference
weights (regression f-coefficients) for attribute levels.

e Significant preference heterogeneity was found, so a
latent class analysis was undertaken to identify distinct
groups with similar preferences. Output from the latent
class model included the probability for each respon-
dent to belong to each of the groups, which was used to
allocate respondents to classes and then identify
whether respondent characteristics were associated
with predicted class membership.

e Observations and interview feedback were analyzed by
reading the observation notes and reviewing audio-
recordings. Notes were made about the behavior and
experience of individuals and dyads, and then these
were compared to identify similarities and differences.
Findings were described in relation to the approach to
joint preference elicitation and respondents’ perception
of trade-off tasks with illustrative quotes.
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Table. Recruitment and Data Collection Method.

Online

Face-to-Face

Recruitment sites Twenty hospitals in England and Wales
Recruitment

Enrollment Postcard given to participant with link to questionnaire.
No personal data collected.
Consent Study information (including a video explanation) and consent

included at the start of the questionnaire. Confirmation of

parental consent requested for those under 6y.
Data collection

Completion of online questionnaire without the researcher

Three hospitals in Yorkshire

Identification of eligible participants by direct clinical care team during routine appointment.

Study information sheet provided and request for permission
researcher to contact | wk later.

Consent taken by researcher (SB) prior to commencing
questionnaire.

Questionnaire completion under observation in a private room.

present, using PC, laptop, tablet, or mobile phone at any time Adolescent and parent completed the full questionnaire

convenient to participant.

Data management

individually, then completed a joint version (the same choice
tasks, randomly ordered) together.
Immediate postquestionnaire interview.

Responses automatically collected from the questionnaire, collated, and formatted by Accent. Anonymized data were collated in

Microsoft Excel v16.23 (2016) using a unique identifier for each respondent.
Email addresses separated from research data and stored securely.
Data were accessible to the researcher through a password-protected portal.

Self-reported certainty in decision-making sug-

gested people were most confident about having

Treatment A Treatment B

Waiting time 1year 1vyear
Discomfort during No / little discomfort Moderate discomfort
treatment
Total treatment time 2 months 3 years
Problems during treatment Moderate Severe
Bite after treatment Improved Same

Small gaps or some teeth might look Teeth are straight with no gaps. Colour
Appearance after treatment slightly grey or yellow match of teeth is good.

enough advice and support but less confident about
knowing risks and benefits and which are most
important to them (Appendix Fig. 2). More young
people reported anxiety related to hypodontia treat-
ment (47%) than routine dental treatment (30%)
(Appendix Fig. 3). The reported impact of hypodon-
tia on OHRQoL was highest in relation to “confi-

dence to smile” and “worry in the future,” while

Which do you like best? O Treatment A O Treatment B

functional issues related to eating, speaking, and

How easy was it for you to decide? O Very easy O Quite easy

O This treatment

Would you prefer this treatment or no treatment?
O Notreatment at all

O Difficult

brushing were reported less frequently (Appendix
Fig. 4).

Figure I. Example of a discrete choice experiment choice task.

Results

The online questionnaire was conducted between May and
December 2018 (n=204) and the observed questionnaire from
June 2018 to January 2019 (n=30). Due to the number of peo-
ple and sites involved in recruitment, it was not feasible to
record uptake to calculate response rate.

Average questionnaire completion time by respondents was
15min. Eighteen online respondents (14 young people, 3 par-
ents, 1 child—parent dyad) completed the questionnaire in less
than 6 min, which was judged to be the minimum valid time, so
these responses were removed. Sensitivity analysis indicated
this had minimal effect on preference estimates. No responses
suggested task nonattendance based on choosing either A or B in
every task. The final sample for analysis included 216 respon-
dents providing 1,512 observations (Appendix Fig. 1).

Sample characteristics are given in Appendix Table 3. The
proportion of mild (45%), moderate (34%), and severe (21%)
hypodontia is not reflective of the usual distribution of
hypodontia. The sample was principally White (96%). Parents
were mostly mothers (84%), and 20 parents (28%) reported
having hypodontia themselves.

Preferences for Hypodontia Treatment

The mixed logit model found all attribute levels had
the expected impact on utility except moderate dis-
comfort and moderate problems (Fig. 2). The greatest drivers of
preference were suboptimal appearance and then severe prob-
lems, followed by a 5-y treatment time and severe discomfort. A
segmented analysis was undertaken to examine whether prefer-
ences vary between those who are treatment naive (pretreat-
ment, n=69) and those with experience of treatment (in-treatment
and posttreatment, n=147) (Appendix Fig. 5). The pretreatment
sample is relatively small and confidence intervals are wide, so
caution must be used when interpreting the results, but it appears
that that those who have not experienced treatment expect it to
be worse than it turns out to be, whereas those with experience
of treatment rate discomfort and problems as less important.
Calculation of distribution curves for each of the attribute
levels (Revelt and Train 2000) identified significant heteroge-
neity in preferences (Appendix Fig. 6). For this reason, latent
class analysis was performed. Four distinct groups of respon-
dents with similar preferences were found (Fig. 3):

e  Group 1 (39%): Severe discomfort and severe prob-
lems are most important. Appearance is the next most
important attribute, but this approximately half the
value of severe problems.
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e Group 2 (31%): Respondents were most
concerned about improving the appearance Attribute level Point estimate and 95% Cl Reference level P value
Of thEir teeth’ fOllOWGd by an improvement Waiting time 1 year 4 —_— Waiting time 3 months 0.012
in the bite. Severe discomfort and a 5-y e — — Waiting fime 3months  <0.001
treatment time were moderately important. Moderate discomfort | —+L No/mild discomfort 0415
Increased waiting time appears to be associ- Severs disconort | — No / mild discomfort <0.001
ated with utility gain, possibly suggesting a Treatment time 3 years | — Treatment time 2 months <0001
WillingneSS to Walt Treatment time 5 years - — Treatment time 2 months <0.001

e Group 3 (22%): Appearance is approxi- Moderate problems - ——— No / mild problems 0.056
mately 3 times more important than any Severe problems | — No/mild problems <0.001
other attribute. Other attributes had similar Bite unchanged - — Improved bite <0.001
values, suggesting appearance is the single Stbeptiralepreararcey — Imroved sppearance <0001
most important consideration. s 2 B 0

. «

e Group 4 (9%): Preferences are difficult to Decreasing utilty
1 1 NB. The p value indicates whether the attribute-level significantly influenced choice. The larger the coefficient, the
interpret. For problems and discomfort, greater the importance of the attribute-level. Negative signs indicate the attribute-level is less preferable than the
Worsening levels do not reduce utlhty as reference attribute-level (that is, that there is decreasing utility).

expected. Suboptimal appearance, unchanged
bite, and discomfort appear to increase util-
ity. These responses may represent respon-
dents who were not engaged in the tasks or
had no clear preferences.

Examination of predicted membership did not identify any sig-
nificant associations between respondent characteristics and
likelihood of belonging to a certain group. This may be due to
the small sample size of subgroups.

Examination of the selection of “no treatment” found the
majority of respondents (58%) did not opt out of treatment in
any tasks, while 12 respondents (5%) selected “no treatment”
in all choice tasks. In total, “no treatment” was selected in 18%
of all tasks. The odds of opting out were higher for those with
mild hypodontia, dental anxiety, males, parents, online respon-
dents, and, unexpectedly, those with a high quality-of-life
impact from hypodontia (Appendix Table 3).

Decision-Making Process

Individual engagement with tasks appeared to be primarily
related to how challenging respondents found the choice task,
and some admitted trade-offs were challenging.

It’s like being asked would you rather be eaten by a lion or a
tiger. (Father)

Parents were generally more analytic and deliberative in
approach, while young people appeared more heuristic in their
response, often making a quicker decision based on 1 attribute.

I don’t care as long as it looks OK. (15-y-old male with severe
hypodontia, mid-treatment)

Parents would more often pick an optout, whereas young
people often felt they “needed” treatment so were reluctant to
opt out.

Anything is better than how they are. I’d never pick nothing
’cos then I’d be stuck with my teeth like this. (16-y-old female
with mild hypodontia, pretreatment)

Figure 2. Preference weights estimates for attributes of hypodontia care relative to
the reference level estimated using the mixed logit.

One parent discussed that because she does not understand
how the bite feels, it was difficult to value it changing.

I guess because I can’t feel the bite and she eats everything, |
don’t really see it as a problem. I can’t imagine how it would
change or that it really matters. (Mother)

Observation of the dyadic interaction for negotiation of joint
preferences identified 2 different approaches: “mutual negotia-
tion,” where there was a collaborative approach to selecting a
joint preference, and “dominant respondent,” where 1 partici-
pant selected their preferred choice (Fig. 4). There was no
apparent association between the approach taken and individ-
ual respondent characteristics.

Choices in individual and joint DCE choice tasks for the 15
observed dyads were directly compared. Approximately half
the dyads (52%) selected the same alternative when complet-
ing the choice tasks individually and together. Where individ-
ual choices differed, the joint choice matched the young
person’s choice in 22 tasks (18%), parent’s choice in 28 tasks
(23%), and was a new choice for both in 8 tasks (7%).
Observation suggested young people and parents may select
the same option for different reasons. An individual with a
strong preference for a specific attribute was often keen to pro-
mote this attribute, but greater deliberation did not necessarily
change preferences.

Observed and reported effect of completing trade-off tasks
varied across the respondents. Some reported finding the
choice tasks useful and described a change in their approach
to thinking about options. This tended to be those who
reported they were unsure which treatment to choose prior to
completing the questionnaire and wanted to find out more
about treatment and those who were interested in the research
method.

Completing the choice tasks was reported to help facilitate
an exchange of knowledge and understanding between the
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Figure 3. Summary of preferences of respondents in the 4 latent class groups. Preference weights derived from the latent class model cannot be
compared across classes due to potential differences in scale parameter; hence, preference weights should only be used only to compare preferences

within the class.

Dominant respondent

Mutual negotiation

Attributes discussed prior to starting choice
tasks, including their importance

Little prior discussion of attributes and how
Tasks identify attributes that require further to approach tasks

discussion

One respondent makes choices (variability
in whether this was agreed beforehand)

Both participants offer a preferred choice
and why

I EreEETED deaTes), ey Little deliberation of joint preference

taking more time

Generally quick decision-making

Figure 4. Characteristics of dyadic approaches to joint preference
selection.

young person and parent. The conversation included discus-
sion about what was important and coping with treatment:

I didn’t realise she’s such a tough little thing. (Mother)

Talking through the task information helped respondents
explore their understanding of the information and identify
their limits:

That’s not likely to happen . . . you only “might have” problems.
(Mother)

Severe discomfort for 5years, that’s a no. (14-y-old female
with moderate hypodontia, pretreatment)

Challenges in the task design were identified—mnamely, respon-
dents did not believe the attribute level existed, or they felt the
attributes were inherently related so some choice tasks were
not realistic:

... butitalways hurts. (14-y-old female with severe hypodontia,
mid-treatment)

How could you have severe problems and minor discomfort?
To me that doesn’t make sense. (Father)

Some young people reported uncertainty about the usefulness
of the DCE as a decision support tool because they already
had a strong preference for a single attribute and they were
sure of their treatment decision. A small group of respondents
reported to not find the tasks useful because they did not see
the real-life treatment choice as a decision between options
where trade-offs are needed. In some cases, there was evi-
dence of vacillation without progress toward a decision. This
may reflect the group whose preferences were allocated to
group 4.
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Discussion

This is the first published DCE study to elicit child—parent
dyadic preferences, individually and together. Previous dyadic
DCE studies are limited to adult couples (Beharry-Borg et al.
2009) and child—parent dyads where respondents answered
separately (Bray et al. 2016) or parents answered on behalf of
their child (Brown et al. 2010; Lloyd et al. 2011; Waschbusch
et al. 2011). Our novel approach proved valuable in getting a
better understanding of preferences and the value of trade-off
tasks for helping people identify their own preferences.
Understanding preferences of young people and their parents,
and examining how dyads interact, is important for helping
multiple stakeholders recognize each other’s perspective.
Discordant or ambiguous preferences may contribute to deci-
sional conflict (Légaré et al. 2012) and uninformed care
choices, resulting in dissatisfaction with the treatment process
or outcome (Mulley at al. 2012). Finding ways to systemati-
cally reason about different preferences within consultations
may enable more shared decisions about treatment.

In this sample, appearance was the most important attribute
in hypodontia treatment. The impact of compromised dental
appearance on OHRQoL in people with hypodontia is widely
reported (Laing et al. 2010; Meaney et al. 2012). Examination
of preference heterogeneity, however, demonstrated that
appearance is not the only important attribute. For a large
group of people (group 1, 39%), appearance was less important
than potential complications during treatment, while for others
(group 2, 31%), improvement in function was equally impor-
tant as dental appearance. In this sample, 70% of respondents
reported some degree of functional concern related to their
hypodontia, which aligns with functional limitations reported
in previous studies (Wong et al. 2006; Locker et al. 2010).

Evidence of preference heterogeneity emphasizes the need
to elicit what is important from every individual to support dis-
cussion of options, risks, and consequences in a meaningful
way (NICE 2021). Risk discussion is complicated by variation
in an individual’s perception and tolerance of risk, the nature
and consequence of the risk, and how this risk is understood
(Price 2017). Information used by health professionals to sup-
port their clinical reasoning may differ from the information
required by patients to reach an informed choice (Breckenridge
et al. 2015).

No accurate data could be found about real-life uptake of
dental treatment by people with hypodontia and how treatment
decisions, including the uptake of treatment, vary across differ-
ent conditions, societies, and health care systems. In this sam-
ple, “no treatment” was selected in nearly a fifth of tasks and a
minority opted out in all tasks, suggesting respondents felt the
treatment options in the choice task were insufficiently benefi-
cial. Most participants in this sample had, however, chosen to
undergo dental treatment, which may indicate young people
and parents are not fully aware of the attributes of own treat-
ment or that they have not considered treatment with such an
explicit risk-benefit approach.

A notable level of self-reported uncertainty around
decision-making for hypodontia was found, particularly the

risks and benefits of options and whether people felt they know
what is important to them. There is little existing literature
about decisional uncertainty in hypodontia or other craniofa-
cial conditions. Making trade-offs appeared to help some indi-
viduals think about and discuss treatment in a different way,
identify their own preferences, and understand their own
willingness to accept a compromise between process and out-
come. The usefulness of trade-off tasks in decision support
tools is recognized (IPDAS, 2017), and some people reported
trade-off tasks facilitated deliberation, leading to crystalliza-
tion of preferences. Future research should examine how
such methods can be used across dental treatments to improve
understanding of treatment, increase satisfaction with
choices, and increase adherence. For other respondents, how-
ever, the tasks appeared to cause vacillation, and preference
analysis identified a distinct group of people for whom pref-
erence estimates were ambiguous. This may be people who
were not interested in the research, but it might also represent
those who lacked a clear preference, who experienced diffi-
culties in assimilating the information, or who have low
health literacy. This group of people may require additional
decision support such as decision coaching or question
prompt lists (Stacey et al. 2017).

A limitation of this study is that the sample is not represen-
tative, with a higher representation of severe hypodontia and
predominantly White respondents (96% compared to 87%
White UK population), which may limit generalizability, and
there is also a risk of sampling bias arising from respondent
self-selection. However, no individual characteristics were
found to be significant predictors to class membership, making
it difficult to predict how sampling bias would affect prefer-
ence estimates.

The validity of using hypothetical choices as a proxy to
real-life decision-making is a recognized area of methodologi-
cal debate (Quaife et al. 2018). To optimize the validity of
design choices, best practice was followed during development
and testing of the DCE. External validity is most important
where DCEs are being used to generate quantitative data to
predict treatment uptake or determine the optimum configura-
tion of services, rather than to understand general trends in
preferences as in this study.

Conclusions

e Appearance is highly important in decisions about
hypodontia treatment, but for 39% of respondents,
potential complications were more important than
appearance, and for 22% of respondents, improved
function was also very important.

e A minority (9%) of respondents provided unclear pref-
erences either due to a lack of engagement with choice
tasks or a true lack of preference.

e Joint decision-making varied, with some child—parent
dyads discussing and negotiating their joint preference,
while other dyads were dominated by 1 individual.

e Trade-off type tasks helped some people to think about
treatment and identify their preferences.
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