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Abstract 
Background: Pain management and quality of life assessment are crucial 
considerations in orthodontic treatment planning. Self-ligating brackets have been 
proposed as an alternative to conventional brackets with potential benefits in patient 
comfort and treatment outcomes. 
Objective: To compare pain perception levels and quality of life parameters between 
patients undergoing self-ligating versus conventional orthodontic treatment during the 
initial phases of therapy. 
Methods: A prospective clinical study was conducted with 120 patients (aged 12-25 
years) requiring comprehensive orthodontic treatment. Participants were randomly 
allocated into two groups: Group A (n=60) received self-ligating brackets, and Group 
B (n=60) received conventional brackets. Pain perception was evaluated using Visual 
Analog Scale (VAS) at 2 hours, 24 hours, 3 days, and 7 days post-activation. Quality 
of life was assessed using the Oral Health Impact Profile-14 (OHIP-14) questionnaire 
at baseline, 1 month, and 3 months. 
Results: Self-ligating bracket patients demonstrated significantly lower pain scores at 
all time intervals compared to conventional bracket patients (p<0.05). Mean VAS 
scores at 24 hours were 3.2±1.4 for self-ligating versus 5.8±2.1 for conventional 
brackets. Quality of life improvements were more pronounced in the self-ligating 
group, with OHIP-14 scores showing greater reduction in functional limitations and 
physical discomfort domains. 
Conclusion: Self-ligating orthodontic systems provide superior patient comfort with 
reduced pain perception and enhanced quality of life compared to conventional 
brackets during initial treatment phases. 
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Introduction 
Orthodontic treatment has evolved significantly over the past decades, with continuous innovations aimed at improving treatment 
efficiency and patient comfort. Pain and discomfort remain primary concerns for patients seeking orthodontic care, often 
influencing treatment acceptance and compliance. The introduction of self-ligating bracket systems has promised to address 
these concerns while potentially offering additional clinical advantages. 
Conventional orthodontic brackets require elastic or wire ligatures to secure the archwire, creating friction and potentially 
increasing discomfort during tooth movement. Self-ligating brackets incorporate a built-in mechanism that eliminates the need 
for separate ligatures, theoretically reducing friction and associated discomfort. This mechanical difference may translate into 
clinically significant improvements in patient experience and treatment outcomes. 
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Pain perception in orthodontics is multifactorial, involving 
inflammatory responses, pressure on periodontal ligaments, 
and individual pain thresholds. The initial activation period, 
particularly the first week following appliance placement or 
adjustment, represents the most critical phase for pain 
management. Understanding how different bracket systems 
influence pain perception during this period is essential for 
evidence-based treatment planning. 
Quality of life assessment has become increasingly important 
in healthcare research, providing insights into treatment 
impact beyond purely clinical parameters. In orthodontics, 
quality of life encompasses functional, social, and 
psychological domains that may be affected by appliance-
related discomfort, aesthetic concerns, and treatment 
duration. 
This study aims to provide comprehensive comparative data 
on pain perception and quality of life outcomes between self-
ligating and conventional orthodontic systems, contributing 
to clinical decision-making and patient counseling protocols. 
 
Materials and Methods 
Study Design and Participants 
This prospective, randomized controlled clinical trial was 
conducted at the Department of Orthodontics following 
institutional review board approval. The study population 
comprised 120 patients seeking comprehensive orthodontic 
treatment, recruited over 18 months. Inclusion criteria 
included: age 12-25 years, requirement for fixed orthodontic 
appliances, no previous orthodontic treatment, and absence 
of chronic pain conditions or regular analgesic use. 
Exclusion criteria encompassed: systemic diseases affecting 
pain perception, periodontal disease, dental trauma history, 
and inability to complete follow-up appointments. All 
participants provided informed consent, with parental 
consent obtained for minors. 
 
Randomization and Treatment Groups 
Participants were randomly allocated using computer-
generated randomization into two equal groups: 
 Group A (Self-ligating): 60 patients receiving Damon Q 

self-ligating brackets 
 Group B (Conventional): 60 patients receiving 

conventional twin brackets with elastomeric ligatures 
 
Pain Assessment Protocol 
Pain perception was evaluated using a 100mm Visual Analog 
Scale (VAS), where 0 represented "no pain" and 100 
indicated "worst pain imaginable." Measurements were 
recorded at: 
 2 hours post-activation 
 24 hours post-activation 
 3 days post-activation 

 7 days post-activation 
Patients received standardized instructions for VAS 
completion and were advised to use only paracetamol 
(maximum 1000mg daily) for pain management if required. 
 
Quality of Life Assessment 
The Oral Health Impact Profile-14 (OHIP-14) questionnaire 
was administered to assess quality of life changes. This 
validated instrument evaluates seven domains: functional 
limitation, physical pain, psychological discomfort, physical 
disability, psychological disability, social disability, and 
handicap. Assessments were conducted at baseline, 1 month, 
and 3 months post-treatment initiation. 
 
Statistical Analysis 
Data analysis was performed using SPSS version 26.0. 
Descriptive statistics included means, standard deviations, 
and confidence intervals. Independent t-tests compared 
continuous variables between groups, while repeated 
measures ANOVA evaluated changes over time. Statistical 
significance was set at p<0.05. 
 
Results 
Demographic Characteristics 
The study population comprised 67 females (55.8%) and 53 
males (44.2%) with mean age 16.4±3.2 years. No significant 
differences existed between groups regarding age, gender 
distribution, or initial malocclusion severity (p>0.05). 
 
Pain Perception Outcomes 
Significant differences in pain perception were observed 
between groups at all measurement intervals. The self-
ligating group consistently demonstrated lower pain scores 
compared to the conventional group. 
 

Table 1: Mean VAS Pain Scores by Time Interval 
 

Time Point Self-ligating (n=60) Conventional (n=60) p-value 
2 hours 2.1±1.2 3.8±1.6 <0.001 
24 hours 3.2±1.4 5.8±2.1 <0.001 
3 days 2.8±1.3 4.9±1.8 <0.001 
7 days 1.4±0.9 2.7±1.4 <0.001 

 
Peak pain intensity occurred at 24 hours in both groups, with 
subsequent gradual reduction. The conventional bracket 
group showed 81% higher pain scores at 24 hours compared 
to the self-ligating group. 
 
Quality of Life Assessment 
OHIP-14 total scores demonstrated significant improvement 
in both groups over the 3-month observation period, with 
greater improvements observed in the self-ligating group. 

 
Table 2: OHIP-14 Domain Scores at 3 Months 

 

Domain Self-ligating Conventional p-value 
Functional Limitation 1.2±0.8 2.1±1.2 <0.01 

Physical Pain 0.9±0.7 1.8±1.1 <0.001 
Psychological Discomfort 1.4±0.9 2.3±1.3 <0.01 

Physical Disability 0.8±0.6 1.5±0.9 <0.01 
Psychological Disability 1.1±0.8 1.9±1.2 <0.01 

Social Disability 0.7±0.5 1.2±0.8 <0.05 
Handicap 0.6±0.4 1.0±0.7 <0.05 
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Analgesic Consumption 
Analgesic use was significantly lower in the self-ligating 
group. 43% of self-ligating patients required no analgesics 
during the first week compared to 18% in the conventional 
group (p<0.001). 
 
Discussion 
This study provides compelling evidence supporting the 
superiority of self-ligating brackets in terms of patient 
comfort and quality of life during orthodontic treatment. The 
consistent reduction in pain perception across all 
measurement intervals suggests that the mechanical 
advantages of self-ligating systems translate into clinically 
meaningful patient benefits. 
The reduced friction hypothesis appears validated by these 
findings. Self-ligating brackets eliminate the need for tight 
ligature engagement, potentially reducing pressure on 
periodontal structures and subsequent inflammatory 
responses. This mechanical difference may explain the 45% 
reduction in peak pain scores observed in the self-ligating 
group. 
Quality of life improvements were particularly notable in 
domains directly related to oral function and comfort. The 
physical pain domain showed the most significant difference 
between groups, corroborating the VAS pain assessment 
findings. Functional limitations were also reduced in self-
ligating patients, suggesting better adaptation to orthodontic 
appliances. 
The psychological benefits observed warrant consideration in 
treatment planning. Reduced discomfort may improve patient 
compliance, treatment acceptance, and overall satisfaction. 
These factors are particularly important in adolescent patients 
who may be more sensitive to treatment-related discomfort 
and social concerns. 
Economic implications also merit discussion. While self-
ligating brackets typically involve higher initial costs, 
reduced chair time and potentially improved compliance may 
offset these expenses. Additionally, the reduced need for 
analgesics and emergency appointments for discomfort 
management provides indirect economic advantages. 
Limitations of this study include the relatively short 
observation period and focus on initial treatment phases. 
Long-term follow-up studies would provide valuable insights 
into sustained benefits throughout comprehensive treatment. 
Additionally, individual pain threshold variations and 
psychological factors may influence outcomes despite 
randomization. 
 
Conclusion 
Self-ligating orthodontic bracket systems demonstrate 
significant advantages over conventional brackets in terms of 
pain perception and quality of life during the initial phases of 
orthodontic treatment. Patients treated with self-ligating 
systems experienced 45% less pain at peak intensity periods 
and showed superior quality of life outcomes across multiple 
domains. 
These findings support the clinical adoption of self-ligating 
systems for patients prioritizing comfort and improved 
treatment experience. Healthcare providers should consider 
these patient-centered outcomes alongside traditional clinical 
parameters when selecting orthodontic appliance systems. 

Future research should focus on long-term quality of life 
assessments, cost-effectiveness analyses, and investigation of 
specific patient populations who may derive maximum 
benefit from self-ligating orthodontic treatment. 
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