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Knowledge, Attitude, Pain Perception, and Dietary Patterns among Orthodontic Patients Treated with Conventional and Self-ligating Brackets: A Questionnaire-Based Study

Abstract
Background: Orthodontic pain is a common adverse effect that can influence treatment acceptance, oral hygiene, and dietary habits. Self-ligating brackets have been proposed to reduce discomfort compared with conventional brackets, potentially improving patient compliance and overall experience.  
Aim: To assess and compare orthodontic knowledge, attitude, pain perception, and dietary modifications among patients treated with conventional versus self-ligating brackets.  
Methods: A single-center, cross-sectional questionnaire-based study was conducted in the Department of Orthodontics, Chhattisgarh Dental College and Research Institute (CDCRI), Rajnandgaon, among 56 orthodontic patients (28 in each group) undergoing fixed appliance therapy. Data were collected using a pre-validated, self-administered questionnaire covering socio-demographic variables, pain characteristics, pain perception using a Visual Analog Scale (VAS), orthodontic knowledge, patient attitude, and dietary patterns. Intergroup comparisons were performed using Chi-square and Fisher’s exact tests for categorical variables and the Mann–Whitney U test for continuous variables. A p-value ≤ 0.05 was considered statistically significant.  
Results: A total of 56 patients participated, equally divided between conventional and self-ligating bracket groups. Socio-demographic variables showed no significant differences (p > 0.05), though treatment stage distribution varied (p = 0.019). Pain duration was significantly longer in the conventional group (p < 0.001), with throbbing/shooting pain and continuous pain more common, while dull and intermittent pain predominated in the self-ligating group (p = 0.001, p = 0.031). VAS scores indicated higher separator-related pain in the conventional group (p = 0.001), with no differences for other procedures (p > 0.05). Patients with self-ligating brackets demonstrated significantly better orthodontic knowledge and more positive attitudes (p < 0.05), whereas dietary patterns were comparable across groups (p > 0.05).
Conclusion: Self-ligating brackets demonstrated advantages in reducing pain duration and enhancing patient knowledge and attitude, while dietary patterns remained comparable. Appliance selection and patient-centred education are essential for optimizing orthodontic outcomes.  
Keywords: Knowledge, attitude, perception, KAP, orthodontic pain, diet, brackets.
Introduction
Orthodontic treatment is widely undertaken to improve dental esthetics, occlusal function, and oral health, thereby enhancing both functional efficiency and psychosocial well-being. Despite these benefits, pain and discomfort remain common adverse effects, particularly during the initial stages of therapy and following appliance activation [1–3]. Orthodontic pain is a major determinant of patient compliance, treatment acceptance, dietary habits, and overall satisfaction with care [2–5].
The origin of orthodontic pain is primarily inflammatory, resulting from mechanical forces applied to teeth that compress the periodontal ligament and initiate alveolar bone remodeling. This stress induces localized ischemia and the release of inflammatory mediators such as prostaglandins, cytokines, and substance P, which stimulate nociceptors and produce pain [1,4]. Typically, pain begins within hours of appliance placement or activation, peaks at 24–48 hours, and gradually subsides thereafter [4,5]. Its severity and duration, however, vary considerably depending on age, sex, psychological status, prior pain experiences, and appliance type [2,5].
Pain-related discomfort often leads to behavioral changes, particularly in dietary intake. Patients tend to avoid hard, sticky, fibrous, or chewy foods and prefer softer diets during periods of heightened sensitivity. While such modifications may reduce trauma and discomfort, prolonged or inappropriate restrictions can compromise nutrition and increase the risk of appliance breakage, thereby affecting treatment efficiency [5]. Patient knowledge and attitudes also play a crucial role in shaping expectations, coping strategies, and compliance. Adequate understanding of treatment objectives, pain management, and retention fosters positive attitudes, whereas misconceptions may heighten anxiety and reduce cooperation [5,6].
Self-ligating brackets have gained popularity as an alternative to conventional ligated systems. By eliminating elastomeric or stainless-steel ligatures, they reduce friction at the bracket–archwire interface and are proposed to offer advantages such as shorter chairside time, improved oral hygiene, reduced treatment duration, and diminished pain perception [7–9]. However, evidence remains inconclusive, with studies reporting conflicting outcomes regarding pain reduction [8-13].
Although pain perception has been extensively studied, few investigations have simultaneously examined pain, knowledge, attitude, and dietary patterns. Moreover, data from the Indian population are scarce, despite cultural and dietary differences that may influence patient-reported outcomes [14-20]. Therefore, the present study aimed to assess and compare knowledge, attitude, pain perception, and dietary patterns among orthodontic patients treated with conventional and self-ligating brackets.
Materials and Methods
Study Design
A cross-sectional, questionnaire-based study was conducted in the Department of Orthodontics and Dentofacial Orthopedics at Chhattisgarh Dental College and Research Institute, Rajnandgaon, Chhattisgarh. Patients aged 15–40 years undergoing fixed orthodontic treatment were recruited.
Eligibility Criteria
Inclusion criteria comprised patients undergoing fixed orthodontic therapy at any stage (leveling and alignment, space closure, or finishing phases) who were willing to participate and able to comprehend and complete the questionnaire. Exclusion criteria included patients with craniofacial anomalies, systemic conditions influencing pain perception or dietary habits, those on medications affecting pain or appetite, and individuals unwilling to provide informed consent.
Sample Size
Sample size estimation was based on previously published study [11] comparing pain perception between conventional and self-ligating brackets. At a 95% confidence level and 99% statistical power, a minimum of 28 participants per group was required, yielding a total sample size of 56 patients.
Data Collection
Data were obtained using a pre-validated, structured, self-administered questionnaire. The instrument comprised sections on socio-demographic characteristics, pain characteristics, pain perception measured using a Visual Analog Scale (VAS), orthodontic knowledge, patient attitude toward treatment, and dietary patterns. Participants were given adequate time and guidance to ensure accurate responses and minimize bias.
Statistical Analysis
Data were analyzed using SPSS version 23.0. Normality of data distribution was assessed using the Kolmogorov–Smirnov test. Descriptive statistics were used to summarize findings. Intergroup comparisons were performed using Chi-square and Fisher’s exact tests for categorical variables, and the Mann–Whitney U test for continuous variables. A p-value ≤ 0.05 was considered statistically significant.
Results
A total of 56 orthodontic patients participated in the study, with 28 in the conventional bracket group and 28 in the self-ligating bracket group. Intergroup comparison of socio-demographic variables revealed no significant differences in age, gender, concerns, or motivation (p > 0.05). A significant difference was observed in treatment stage distribution (p = 0.019), with more patients in the conventional group in the leveling and alignment phase and more in the self-ligating group in the space closure phase. (Table 1)
Pain characteristics showed no significant differences in pain area, onset, or relief measures (p > 0.05). However, pain duration was significantly longer in the conventional group (p < 0.001), and the type of pain differed between groups (p = 0.001), with throbbing and shooting pain reported more frequently in the conventional group, while dull pain was more common in the self-ligating group. Continuous pain was also more prevalent in the conventional group, whereas intermittent pain predominated in the self-ligating group (p = 0.031). Pain perception measured by VAS scores indicated that separator-related pain was significantly higher in the conventional group (p = 0.001), while no differences were noted for band placement, bonding, wire changes, elastics, or impressions (p > 0.05). (Table 2 and 3)
Assessment of orthodontic knowledge revealed significantly better awareness among patients with self-ligating brackets, particularly regarding the corrective role of orthodontic treatment and the importance of retainer wear (p < 0.05). Attitude comparisons showed that patients in the conventional group reported greater difficulty maintaining oral hygiene, higher bullying concerns, and stronger agreement with stopping treatment once teeth appeared straight (all p < 0.001). In contrast, patients in the self-ligating group demonstrated greater willingness to adjust eating habits, stronger adherence to orthodontist advice, higher likelihood of recommending treatment, and greater comfort with treatment duration (all p < 0.001). No differences were observed regarding perceived daily life impact or views on post-treatment visits (p > 0.05). (Table 4 and 5)
Dietary patterns did not differ significantly between the two groups across all food categories assessed, including milk products, vegetables, fruits, animal-source foods, legumes, oils and fats, sweets, and beverages (p > 0.05). (Table 6)
Discussion
The present cross-sectional questionnaire-based study compared pain perception, orthodontic knowledge, patient attitudes, and dietary patterns among patients treated with conventional and self-ligating brackets. Significant differences were observed in pain characteristics, separator-related pain, knowledge, and attitudes, while dietary patterns remained comparable. These findings are discussed in relation to existing literature and their clinical implications.
Pain Characteristics and Pain Perception
Patients treated with conventional brackets reported longer pain duration, higher intensity, and more continuous pain compared to those with self-ligating brackets. This supports the findings of Tecco et al. [11], Miles et al. [8], and Scott et al. [9], who attributed greater discomfort in conventional systems to increased frictional forces from ligatures. The present study also demonstrated significantly higher pain perception associated with separators in the conventional group, consistent with Jones and Chan [4] and Krishnan [1], who noted peak pain within 24–48 hours of appliance placement. The greater discomfort may be explained by increased periodontal ligament compression and force application during separator use.
Interestingly, no significant differences were observed between groups for pain related to band placement, bonding, wire changes, elastics, or impressions. This aligns with Lai et al. [10], who reported no overall difference in pain perception between bracket types during early treatment phases. These findings suggest that while bracket design influences certain aspects of pain, individual pain thresholds, psychological factors, and treatment stage may play a more dominant role in shaping patient experience [2,5].
Orthodontic Knowledge
Patients with self-ligating brackets demonstrated significantly better knowledge regarding treatment benefits and the importance of retention. Similar observations were reported by E-Vien et al. [12], who found that patients generally understood treatment objectives and retention protocols. In the present study, improved knowledge among self-ligating bracket patients may reflect greater engagement, reduced discomfort, and more positive treatment experiences, which encourage patients to seek and retain information. Differences in chairside communication and counseling may also have contributed, as emphasized in earlier literature [5].
Attitude Toward Orthodontic Treatment
Marked differences in patient attitudes were observed between groups. Self-ligating bracket patients expressed greater willingness to adjust dietary habits, stronger adherence to orthodontist instructions, higher likelihood of recommending treatment, and greater comfort with treatment duration. These findings support Sergl et al. [5], who highlighted the link between reduced pain, positive attitudes, and improved cooperation.
Conversely, conventional bracket patients reported greater difficulty maintaining oral hygiene, higher perceived risk of bullying, and a tendency to discontinue treatment once teeth appeared straight [21,22]. Such negative attitudes are consistent with Kadu et al. [6], who noted that discomfort and appliance-related challenges reduce motivation and compliance. Together, these findings underscore the importance of appliance selection in shaping patient perceptions and cooperation.
Dietary Patterns
No significant differences in dietary patterns were observed between groups, consistent with E-Vien et al. [12], who reported moderate diet diversity among orthodontic patients regardless of appliance type. This suggests that dietary modifications are primarily driven by general appliance-related discomfort rather than bracket design. However, some studies have reported improved dietary compliance in patients experiencing lower pain levels [5,23,24]. The discrepancy may be explained by cultural dietary habits, patient education, and the cross-sectional design of the present study, which assessed diet at a single time point rather than longitudinally.
Conclusion
Self-ligating brackets were associated with reduced pain duration, better patient knowledge, and more positive attitudes toward orthodontic treatment compared with conventional brackets. Dietary patterns were not significantly influenced by the type of bracket system. Individualized appliance selection and comprehensive patient education are essential for improving patient comfort and overall orthodontic treatment outcomes.
Strengths and Limitations
Unlike many studies focusing solely on pain [25-27], the present investigation simultaneously assessed pain, knowledge, attitude, and dietary patterns, providing a more comprehensive view of patient-reported outcomes[28-30]. Importantly, it contributes data from a central Indian population, which remains underrepresented in orthodontic literature [12].
Nevertheless, several limitations must be acknowledged. The cross-sectional design precludes evaluation of changes over time, and the relatively small, single-center sample may limit generalizability. Reliance on self-reported questionnaires introduces potential recall bias, and differences in treatment stage distribution may have influenced outcomes. Additionally, factors such as force magnitude, archwire type, and psychological variables were not assessed, which may have impacted pain perception and attitudes.
Future Directions
Future research should adopt longitudinal, multicenter designs with larger sample sizes to capture changes in patient-reported outcomes across different treatment stages. Standardization of treatment protocols and inclusion of psychological and objective pain assessment measures would provide a more comprehensive understanding of orthodontic pain. Further studies should also explore patient education strategies and long-term quality-of-life outcomes associated with different bracket systems, thereby supporting a more patient-centered approach to orthodontic care.
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Table 1: Inter-group comparison of socio-demographic characteristics
	Variable
	Conventional
N (%)
	Self-ligating
(N%)
	p-value

	Gender#
	Male
	10 (35.70)
	7 (25)
	0.562

	
	Female
	18 (64.30)
	21 (75)
	

	Age*
	15-19
	12 (42.90)
	19 (67.90)
	0.170

	
	19-24
	9 (32.10)
	5 (17.90)
	

	
	25-29
	7 (25.00)
	4 (14.30
	

	Concerns regarding orthodontic treatment*
	Esthetics
	15 (53.60)
	23 (82.10)
	0.071

	
	Improved dental hygiene
	7 (25.00)
	3 (10.70)
	

	
	Improved chewing efficiency
	6 (21.40)
	2 (7.10)
	

	Motivation*
	Self
	16 (57.10)
	17 (60.70)
	0.568

	
	Parents
	9 (32.10)
	6 (21.40)
	

	
	Friends
	3 (10.70)
	5 (17.90)
	

	Treatment stages*
	Levelling and alignment
	15 (53.60)
	5 (17.90)
	0.019

	
	Space closure
	10 (35.70)
	19 (67.90)
	

	
	Finishing
	3 (10.70)
	4 (14.30)
	


#Fisher exact test; *Chi-square test; p≤0.05 indicates a significant difference 





Table 2 Inter-group Comparison of pain characteristics
	Variable
	Conventional
N (%)
	Self-ligating
N (%)
	p-value

	Pain areas*
	Teeth
	15 (53.60)
	13 (46.40)
	0.478

	
	Gingiva
	12 (42.90)
	15 (53.60)
	

	
	TMJ
	1 (3.60)
	0
	

	Time of pain occurrence*
	Day 
	10 (35.70)
	6 (21.40)
	0.118

	
	Night 
	5 (17.90)
	12 (42.90)
	

	
	While eating
	13 (46.40)
	10 (35.70)
	

	Duration of pain*
	Few minutes
	10 (35.70)
	24 (85.70)
	<0.001

	
	Few hours
	17 (60.70)
	3 (10.70)
	

	
	Full day 
	1 (3.60)
	1 (3.60)
	

	The type of pain*
	Dull
	5 (17.90)
	18 (64.30)
	0.001

	
	Throbbing
	20 (71.40)
	10 (35.70)
	

	
	Shooting 
	3 (10.70)
	0
	

	Frequency of pain#
	Continuous 
	19 (67.90)
	10 (35.70)
	0.031

	
	Intermittent
	9 (32.10)
	18 (64.30)
	

	Pain relief*
	Medication 
	6 (21.40)
	10 (35.70)
	0.094

	
	Relief wax
	3 (10.70)
	7 (25.00)
	

	
	No treatment
	19 (67.90)
	11 (39.30)
	


#Fisher exact test; *Chi-square test; p≤0.05 indicates a significant difference 



Table 3: Inter-group Comparison of Pain perception of the participants
	Variable
	Conventional
	Self-ligating
	p-value

	
	Mean ± SD
	Mean ± SD
	

	Separators  
	7.25 ± 1.08
	5.11 ± 2.53
	0.001

	Bands  
	3.11 ± 1.69
	3.14 ± 1.15
	0.912

	Bonding brackets 
	0.46 ± 0.79
	0.61 ± 0.63
	0.201

	Wire change 
	4.14 ± 1.78
	3.93 ± 1.51
	0.495

	Elastics 
	3.82 ± 1.66
	4.75 ± 1.27
	0.066

	Impression taking
	0.64 ± 0.87
	0.32 ± 0.61
	0.134


Mann Whitney test; p≤0.05 indicates a significant difference












Table 4: Comparison of Orthodontic knowledge among orthodontic patients
	Variable
	Conventional
N (%)
	Self-ligating
N (%)
	p-value

	Orthodontic treatment improves esthetics
	27 (96.40)
	28 (100.00)
	1.000

	Orthodontic treatment is expensive
	23 (82.10)
	25 (89.30)
	0.705

	Orthodontic treatment corrects tooth and jaw abnormalities 
	19 (67.90)
	26 (92.90)
	0.040*

	Orthodontic treatment duration is long
	26 (92.90)
	28 (100.00)
	0.491

	Important to adhere to the food guidelines
	28 (100.00)
	28 (100.00)
	--

	Incomplete treatment may lead to additional
	22 (78.60)
	22 (78.60)
	1.000

	Retainer wearing is important after orthodontic treatment
	9 (32.10)
	21 (75.00)
	0.003*


Fisher exact test; * indicates a significant difference at p≤0.05










Table 5: Inter-group Comparison of the Attitude of the patients toward orthodontic appliances
	Variable
	Conventional
	Self-ligating
	p-value

	
	Mean ± SD
	Mean ± SD
	

	Do you find it challenging to maintain oral hygiene with braces? 
	7.54 ± 1.00
	1.43 ± 0.69
	<0.001

	Are you willing to adjust your eating habits during orthodontic treatment?  
	3.93 ± 1.54
	7.39 ± 0.88
	<0.001

	How likely are you to recommend orthodontic treatment to others? 
	5.86 ± 1.08
	8.00 ± 0.86
	<0.001

	Do you feel positive about continuing with your treatment? 
	5.79 ± 1.32
	8.18 ± 0.72
	<0.001

	How important is it to you to follow your orthodontist’s advice? 
	5.25 ± 1.48
	8.18 ± 1.02
	<0.001

	Do you think wearing braces significantly impacts your daily life? 
	7.11 ± 1.59
	7.07 ± 0.98
	0.671

	Are you comfortable with the overall duration of the treatment? 
	2.32 ± 1.02
	8.71 ± 0.53
	<0.001

	People wearing braces are often more bullied than people without braces?
	5.50 ± 2.13
	1.32 ± 1.12
	<0.001

	It is not necessary to visit an orthodontist after the removal of braces?
	5.50 ± 2.32
	5.04 ± 0.79
	0.199

	It is all right to stop treatment if the teeth are straight?
	5.39 ± 2.17
	2.43 ± 1.37
	<0.001


Mann Whitney test; p≤0.05 indicates a significant difference

















Table 6: Inter-group comparison of food consumption pattern
	Variable
	Conventional
N (%)
	Self-ligating
N (%)
	p-value

	Milk and milk products
	22 (78.60)
	26 (92.90)
	0.252

	White tubers and roots
	13 (46.40)
	17 (60.70)
	0.422

	Dark green leafy vegetables
	21 (75.00)
	22 (78.60)
	1.000

	Other vegetables
	15 (53.60)
	11 (39.30)
	0.422

	Vitamin A rich fruits
	10 (35.70)
	10 (35.70)
	1.000

	Other fruits
	11 (39.30)
	10 (35.70)
	1.000

	Organ meat (iron-rich
	6 (21.40)
	1 (3.60)
	0.101

	Flesh meats
	8 (28.60)
	4 (14.30)
	0.329

	Eggs
	11 (39.30)
	11 (39.30)
	1.000

	Fish
	6 (21.40)
	1 (3.60)
	0.101

	Legumes, nuts and seeds
	17 (60.70)
	22 (78.60)
	0.245

	Oils and fats
	20 (71.40)
	24 (85.70)
	0.329

	Sweets
	12 (42.90)
	20 (71.40)
	0.058

	Beverages
	12 (42.90)
	8 (28.60)
	0.403


Fisher exact test; p>0.05 indicates a non-significant difference





