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ABSTR AC T

Introduction and aim. The decision to initiate orthodontic treatment is influenced by multiple factors 
beyond clinical need alone. Even patients with comparable malocclusion severity may differ in their 
willingness to undergo therapy. This study aimed to evaluate the association between selected 
demographic and occlusal characteristics and the decision to initiate orthodontic treatment in 
a retrospective clinical cohort. 
Material and methods. A retrospective analysis was conducted using clinical records of 902 patients 
attending an initial orthodontic consultation between 2022 and 2024. Data collected during the first visit 
included gender, age, skeletal class, dental crowding, spacing, crossbite, scissor bite, and vertical overbite. 
Patients were categorized into three age groups. The outcome variable was treatment initiation, defined 
as the start of active orthodontic therapy. The proportion of patients initiating treatment was calculated for 
each subgroup and compared statistically. 
Results. Age was significantly associated with treatment initiation (p < 0.001), with the highest uptake 
observed in younger patients (62.59%) and the lowest in older individuals (27.12%). Dental crowding 
was also significantly associated with treatment decisions (58.81% vs. 50.00%, p = 0.038). No significant 
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Introduction

Orthodontic treatment plays an important role 
in improving dental function, facial aesthe-
tics, and patient-reported outcomes, including 
aspects of psychosocial well-being. Despite the 
potential benefi ts of treatment, the presence of 
malocclusion alone does not necessarily lead to 
treatment initiation, as even individuals with gre-
ater clinical treatment needs do not always pro-
ceed with therapy [1]. In routine clinical practice, 
some patients choose to undergo orthodontic 
treatment, whereas others – despite comparable 
clinical fi ndings – do not.

The decision to undergo orthodontic treat-
ment is a multifactorial process that refl ects not 
only clinical characteristics but also individual 
perceptions, expectations, and practical con-
siderations. Previous research has shown that 
treatment uptake is infl uenced by perceived 
aesthetic concerns, oral health–related quality 
of life, and contextual factors such as cost and 
treatment duration [2,3]. In addition, concerns 
related to discomfort, appliance visibility, and 
the anticipated burden of treatment may further 
affect patients’ willingness to initiate therapy [4].

Most available studies have focused either 
on the prevalence and distribution of malocclu-
sion traits or on comparisons between treated 
and untreated groups. In contrast, relatively few 
studies have examined treatment initiation as an 
outcome in relation to specifi c clinical characte-
ristics in routine practice. However, less atten-
tion has been given to evaluating how frequen-
tly patients with defi ned clinical features decide 
to undergo treatment. Such an approach may 
provide a more clinically intuitive perspective, 
as it refl ects the probability of treatment initia-
tion within clearly defi ned subgroups encounte-
red during initial consultation.

From a clinical standpoint, understanding 
which patient- and malocclusion-related factors 
are associated with the decision to initiate tre-

atment may support more effective communi-
cation, improve expectation management, and 
facilitate decision-making during the fi rst ortho-
dontic visit.

Therefore, this study aimed to evaluate the 
association between selected demographic and 
occlusal factors and the decision to undergo 
orthodontic treatment in a retrospective clinical 
cohort.

Material and methods

Study design and setting
A retrospective study design was applied using 
routinely collected clinical data from an ort-
hodontic practice (BlueMed Orthodontic and 
Medical Centre, Bydgoszcz, Poland). Records of 
patients attending an initial orthodontic consul-
tation between 2022 and 2024 were reviewed. 
The analysis focused on information obtained 
during the fi rst diagnostic visit.

Participants and eligibility criteria
The study population consisted of patients who 
attended their fi rst orthodontic consultation 
within the study period and were at least 11 
years of age at the time of assessment. Inclusion 
required the availability of complete diagno-
stic documentation necessary for the evaluated 
variables.

A total of 902 individuals met these criteria 
and were included in analyses involving demo-
graphic (gender, age) and skeletal variables. 
For occlusal characteristics (crowding, spacing, 
crossbite, and scissor bite), complete data were 
available for 840 patients, whereas vertical over-
bite assessment was based on 833 individuals 
with corresponding records.

For analytical purposes, participants were 
categorised into three age groups: younger 
(11–20 years), adults (21–40 years), and older 
individuals (41–60 years).

differences were found for gender, skeletal class, spacing, crossbite, scissor bite, or vertical overbite (p > 
0.05). 
Conclusions. Age and dental crowding were the only factors significantly associated with the decision to 
initiate orthodontic treatment. Other analysed occlusal characteristics did not demonstrate a significant 
relationship with treatment uptake. These findings suggest that treatment decisions are influenced 
selectively by factors that are more directly perceived by patients, rather than uniformly by all clinical 
features.

Keywords: orthodontic treatment; malocclusion; patient acceptance of health care; dental crowding; 
dental esthetics.
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Outcome defi nition
The outcome of interest was orthodontic treat-
ment uptake. Treatment initiation was identifi ed 
from clinical records and defi ned as the start 
of active orthodontic therapy at the study cen-
tre, including placement of a fi xed appliance or 
other documented therapeutic intervention.

Within each subgroup defi ned by the ana-
lysed variables, the proportion of patients who 
initiated treatment was calculated and expres-
sed as a percentage.

Variables and study model measurements
The analysis included the following variables: 
gender (female/male), age category (younger, 
adult, older), skeletal class (class I, II, III), pre-
sence of dental crowding (yes/no), presence of 
spacing (yes/no), presence of crossbite (yes/no), 
presence of scissor bite (yes/no), and vertical 
overbite.

Vertical overbite categories were defi ned 
according to clinical measurements as follows: 
open bite (<0 mm), edge-to-edge bite (0 mm), 
normal overbite (1–2 mm), and deep bite 
(>2 mm).

All occlusal features were assessed from rou-
tinely collected clinical documentation obtained 
during the initial consultation and recorded as 
categorical variables for statistical analysis.

Study model analysis procedure
Clinical data were extracted from electronic 
records using a predefi ned data collection fra-
mework. Occlusal characteristics were evalua-
ted according to standard clinical assessment 
protocols applied during the initial visit and 
subsequently entered into a structured 
dataset.

For each analysed factor, patients were grou-
ped according to the presence or category of 
the given characteristic. The proportion of indi-
viduals who initiated orthodontic treatment was 
then calculated within each group, and differen-
ces between subgroups were analysed statisti-
cally.

Ethics and data protection
This study was based on a retrospective analy-
sis of existing clinical data. A formal statement 
confi rmed that the project did not constitute 
a medical experiment under applicable regu-
lations (decision no. KB-775/25). All data were 
anonymised prior to analysis and handled in 
accordance with institutional data protection 
standards.

Results

Table 1 presents a comparison of the propor-
tion of individuals who decided to undergo 
orthodontic treatment across different demo-
graphic and clinical subgroups. The n repre-
sents the total number of individuals in each 
subgroup, while % “yes” indicates the percenta-
ge of participants who chose orthodontic treat-
ment.

Regarding gender, 53.78% of females (n = 
608) and 55.44% of males (n = 294) opted for 
orthodontic treatment. The difference was not 
statistically signifi cant (p = 0.639).

A signifi cant association was observed 
for age (p < 0.001). The highest proportion 
of treatment decisions was found in the 
younger group (62.59%, n = 433), followed by 
adults (49.75%, n = 408), whereas the lowest  

Table 1.  Comparison of the proportion of indivi-
duals who decided to undergo orthodontic tre-
atment across different demographic and 
clinical subgroups.

n % “yes” p-value
Gender

female – 608 53.78
0.639

male – 294 55.44
Age

younger – 433 62.59
<0.001*adult – 408 49.75

older – 59 27.12
Skeletal class

class I – 426 53.05
0.767class II – 389 55.53

class III – 87 55.17
Crowding

yes – 670 58.81
0.038*

no – 170 50.00
Spacing

yes – 182 53.85
0.328

no – 658 57.90
Crossbite

yes – 163 58.02
0.497

no – 677 56.87
Scissor bite

yes – 7 100.00
0.070

no – 833 56.66
Vertical overbite

normal overbite – 130 56.15

0.428
open bite – 78 51.28
deep bite – 570 58.95
edge-to-edge bite – 55 50.91

* statistically signifi cant difference.
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percentage was observed in older individuals 
(27.12%, n = 59).

No statistically signifi cant differences were 
found between skeletal classes (p = 0.767). The 
proportion of individuals choosing treatment 
was similar across class I (53.05%, n = 426), class 
II (55.53%, n = 389), and class III (55.17%, n = 87).

Dental crowding was signifi cantly associa-
ted with the decision to undergo treatment (p = 
0.038). Individuals with crowding (n = 670) were 
more likely to choose treatment (58.81%) than 
those without crowding (50.00%, n = 170).

For other occlusal characteristics, no statisti-
cally signifi cant differences were observed. The 
presence of spacing showed similar treatment 
rates between those with spacing (53.85%, n = 
182) and without spacing (57.90%, n = 658) (p 
= 0.328). Likewise, the presence of a crossbite 
did not signifi cantly affect treatment decisions 
(58.02%, n = 163 vs. 56.87%, n = 677; p = 0.497).

All individuals with scissor bite (100%, n = 
7) opted for treatment; however, the differen-
ce compared with those without this condition 
(56.66%, n = 833) did not reach statistical signi-
fi cance (p = 0.070), likely due to the very small 
sample size.

Finally, the decision to undergo treatment 
did not differ signifi cantly across vertical overbi-
te categories (p = 0.428). The percentages were 
56.15% in individuals with normal overbite (n = 
130), 51.28% in those with open bite (n = 78), 
58.95% in those with deep bite (n = 570), and 
50.91% in those with edge-to-edge bite (n = 55).

Overall, age and dental crowding were the 
only factors signifi cantly associated with the 
decision to undergo orthodontic treatment.

Discussion

This study examined the association between 
selected demographic and occlusal characte-
ristics and the decision to initiate orthodontic 
treatment in a retrospective clinical cohort. 
The results indicate that treatment uptake was 
not uniformly related to the analysed variables, 
suggesting that the decision to begin therapy 
is selective rather than directly determined by 
the presence of specifi c clinical features. Age 
emerged as the most infl uential factor associa-
ted with treatment initiation, while dental cro-
wding showed a more moderate but statistically 
signifi cant relationship. In contrast, most other 
occlusal characteristics did not signifi cantly 
differentiate between individuals who initiated 

treatment and those who did not, indicating that 
not all clinically identifi able features contribute 
equally to decision-making in routine orthodon-
tic practice.

The decision to initiate orthodontic treat-
ment should be interpreted within a broader 
behavioural framework, in which clinical fi ndings 
represent only one component of a multifacto-
rial process. Available evidence indicates that 
patients’ willingness to undergo orthodontic 
therapy is infl uenced by esthetic concerns and 
perceived treatment need, as well as by social 
and motivational factors [5]. In addition, prefe-
rences regarding orthodontic care are shaped 
by practical considerations related to the treat-
ment process, including its duration, fi nancial 
cost, and perceived benefi ts [6]. Treatment-
-related factors, such as the expected length 
and overall burden of therapy, may not only 
infl uence the decision to initiate treatment but 
also affect patient adherence and engagement 
throughout the course of therapy [7]. Within this 
context, treatment uptake can be understood 
as a selective process in which clinical characte-
ristics contribute to decision-making primarily 
when the patient perceives them as relevant. 
A similarly multifactorial decision-making pat-
tern has been reported in other areas of den-
tistry, where the choice between conservative 
and surgical treatment is infl uenced by both cli-
nical fi ndings and patient- and treatment-related 
factors [8].

Age was identifi ed as the factor most stron-
gly associated with the decision to initiate ort-
hodontic treatment in the present study. The 
higher treatment uptake observed among youn-
ger individuals may refl ect differences in the 
context in which treatment decisions are made, 
as both clinical recommendations and the social 
environment typically infl uence this age group. 
In addition, adolescence is a period in which 
dental appearance and facial aesthetics play 
a particularly important role in self-perception 
and peer interactions. Previous studies have 
demonstrated that dental appearance may sig-
nifi cantly affect social judgments and interper-
sonal relationships in younger individuals [9]. 
That malocclusion can negatively impact quality 
of life and psychosocial well-being [10]. Further-
more, aesthetic concerns have been identifi ed 
as a primary motivation for seeking orthodontic 
treatment, particularly among younger patients 
[11]. As a result, orthodontic treatment may be 
more readily perceived as necessary and desi-
rable at a younger age.
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In older age groups, differences in treat-
ment uptake may be associated with variations 
in motivation and expectations regarding ort-
hodontic treatment. Previous studies suggest 
that adult patients frequently seek treatment 
to improve dental appearance, although their 
motivations and psychological characteristics 
may differ from those of younger individuals 
[12]. Taken together, these fi ndings indicate that 
clinical factors do not solely determine age-
-related differences in treatment uptake, but 
also refl ect differences in how treatment need 
is perceived and prioritised across the lifespan.

Dental crowding was the only occlusal cha-
racteristic, apart from age, that showed a stati-
stically signifi cant association with the decision 
to initiate orthodontic treatment in the present 
study. The strong impact of anterior crowding 
on dental aesthetics and patient self-perception 
may explain this fi nding. Previous studies have 
demonstrated that anterior crowding is asso-
ciated with increased self-consciousness and 
a negative impact on oral health-related quality 
of life, particularly in domains related to appea-
rance and social interaction [13]. Individuals with 
more severe irregularities report poorer percep-
tions of their dental appearance [14]. Furthermo-
re, dental aesthetics have been identifi ed as one 
of the primary determinants of satisfaction with 
oral appearance and a key driver for seeking 
orthodontic treatment [15]. More recent eviden-
ce indicates that anterior crowding may nega-
tively affect emotional and social well-being, 
particularly in younger individuals, reinforcing 
its relevance in treatment decision-making [16]. 
Given that crowding is a readily visible feature, it 
may be more easily recognised and prioritised 
by patients compared to other occlusal charac-
teristics that are less apparent.

The absence of statistically signifi cant asso-
ciations for other occlusal characteristics may 
refl ect differences in how patients perceive 
various malocclusion traits. Evidence suggests 
that the impact of malocclusion on oral health-
-related quality of life is not uniform and may 
vary by occlusal feature type [17]. In particular, 
traits that do not directly affect dental appea-
rance may have a limited infl uence on patient 
perception and treatment-seeking behaviour.

Moreover, the relationship between clinical-
ly assessed malocclusion and patient-reported 
outcomes is complex and infl uenced by factors 
such as individual perception and contextual 
characteristics [18]. Therefore, the lack of sta-
tistically signifi cant associations observed in 

the present study should not be interpreted as 
a lack of clinical importance, but rather as an 
indication that their role in treatment decision-
-making may be less directly perceived by 
patients.

The fi ndings of the present study may have 
practical relevance for orthodontic consul-
tations, particularly during the initial patient 
assessment. The results suggest that treatment 
decisions are more closely associated with fac-
tors directly perceived by patients, such as den-
tal appearance, than with all clinically identifi ab-
le occlusal characteristics. This highlights the 
importance of considering patient perception 
and expectations during the diagnostic process.

From a clinical perspective, awareness of 
these factors may support more effective com-
munication with patients, enabling clinicians to 
address individual concerns better and align 
clinical recommendations with patient expecta-
tions. In particular, recognising which features 
are more likely to infl uence treatment acceptan-
ce may facilitate a more patient-centred appro-
ach to treatment planning.

Several limitations of this study should be 
considered when interpreting the results. The 
retrospective design and reliance on routine-
ly collected clinical data may limit the level of 
detail available for assessing occlusal characte-
ristics. In particular, the analysis was based on 
selected clinical variables and did not include 
a more detailed diagnostic evaluation, such 
as a comprehensive cephalometric analysis or 
additional skeletal and dental measurements.

Furthermore, certain occlusal features were 
assessed in a simplifi ed categorical manner, 
which may not fully refl ect the complexity and 
severity of individual malocclusions. Future stu-
dies may benefi t from incorporating more deta-
iled diagnostic records, including quantitative 
measurements and extended cephalometric 
parameters, to provide a more precise under-
standing of how specifi c characteristics infl uen-
ce treatment decision-making.

Nevertheless, the present study provides 
a clinically relevant overview of factors associa-
ted with treatment initiation and may serve as 
a foundation for further, more detailed investi-
gations in this fi eld.

Conclusions

Within the limitations of this study, age and den-
tal crowding were identifi ed as factors associa-
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ted with the decision to initiate orthodontic tre-
atment. Other analysed occlusal characteristics, 
including skeletal pattern and selected occlusal 
relationships, did not demonstrate a signifi cant 
association with treatment uptake.

These fi ndings indicate that the infl uence 
of individual variables on treatment initiation is 
not uniform and that different factors may con-
tribute to decision-making to varying degrees. 
In particular, some occlusal features may play 
a less prominent role in this process, despite 
their clinical relevance.

The results of the present study contribute 
to a better understanding of factors associated 
with orthodontic treatment initiation and pro-
vide a basis for further research incorporating 
more detailed diagnostic parameters and broa-
der analytical approaches.
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