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			ABSTRACT:  This study aimed to provide initial psychometric evidence of structural validity and internal consistency of the Measurement of Knowledge, Attitudes, and Behaviors Regarding Oral Health in Schoolchildren Scale (MKAB-OH-S), developed in Spanish for Andean bilingual schoolchildren. Following a pilot test with 30 students, the scale was administered to 227 schoolchildren aged 8 to 12 years. Content validity indices indicated high expert agreement, with item-level I-CVI values ranging from 0.89 to 1.00 and Aiken’s V confidence intervals between 0.80 and 1.00. At the scale level, the average I-CVI was 0.9925 and Aiken’s V was 0.966 (95% CI: 0.915-1.00). Exploratory and confirmatory factor analyses supported the unidimensional structure of each scale dimensión, with satisfactory model fit indices. Internal consistency was acceptable to excellent across dimensions, with Cronbach’s alpha coefficients of 0.65 for knowledge, 0.91 for attitudes, and 0.73 for behaviors, alongside consistent McDonald’s omega and AVE values. The attitudes dimension demonstrated the strongest psychometric performance, followed by behaviors and knowledge. Overall, the results provide initial evidence supporting the structural coherence and internal consistency of the MKAB-OH-S scale for use in similar bilingual school settings. Further studies in broader and more diverse populations are recommended to strengthen evidence of stability and generalizability.

			

			KEYWORDS: Bilingualism; Cultural characteristics; Dental caries; Health knowledge; Attitudes; Practice; Oral health; Rural population; Students.

			RESUMEN: Este estudio tuvo como objetivo aportar evidencia psicométrica inicial de validez estructural y consistencia interna de la Escala de Medición de Conocimientos, Actitudes y Comportamientos en Salud Bucal en Escolares (EMCAC-SBE), desarrollada en español para escolares andinos bilingües. Tras una prueba piloto con 30 estudiantes, la escala fue aplicada a 227 escolares de entre 8 y 12 años. Los índices de validez de contenido indicaron un alto nivel de concordancia entre los expertos, con valores de I-CVI por ítem entre 0,89 y 1,00 y intervalos de confianza del coeficiente V de Aiken entre 0,80 y 1,00. A nivel de la escala, el I-CVI promedio fue de 0,9925 y el V de Aiken alcanzó un valor de 0,966 (IC 95%: 0,915-1,00). Los análisis factoriales exploratorio y confirmatorio respaldaron la estructura unidimensional de cada dimensión de la escala, con índices de ajuste satisfactorios. La consistencia interna fue aceptable a excelente en todas las dimensiones, con coeficientes alfa de Cronbach de 0,65 para conocimientos, 0,91 para actitudes y 0,73 para comportamientos, acompañados de valores consistentes del coeficiente omega de McDonald y de la varianza media extraída (AVE). La dimensión de actitudes mostró el mejor desempeño psicométrico, seguida de comportamientos y conocimientos. En conjunto, los resultados aportan evidencia inicial que respalda la coherencia estructural y la consistencia interna de la escala EMCAC-SBE para su uso en contextos escolares bilingües similares. Se recomiendan estudios futuros en poblaciones más amplias y diversas para fortalecer la evidencia sobre su estabilidad y generalización.

			PALABRAS CLAVE: Bilingüismo; Características culturales; Caries dental; Conocimientos; Actitudes y prácticas en salud; Estudiantes; Población rural; Salud bucal.

			INTRODUCTION

			Oral health in childhood is a key component of overall well-being and integral development, as it influences nutrition, learning, and quality of life (1-4). Dental caries remains the most prevalent chronic disease in childhood and disproportionately affects schoolchildren from rural and socioeconomically disadvantaged settings, including those living in high-Andean areas (5-9).

			Evidence has shown that knowledge, attitudes, and behaviors (KAB) regarding oral health influence the adoption of preventive practices and the success of educational programs (10-12). However, most of the instruments available to measure these constructs were designed in different sociocultural contexts and do not take into account the linguistic particularities of Quechua–Spanish bilingual schoolchildren (13-17). Quechua is the most widely spoken Indigenous language family in the Andes and in Peru, where it coexists with Spanish as a primary language of communication in many rural communities. This lack of culturally adapted tools limits the accurate evaluation of prevention programs and hinders the design of relevant interventions in Indigenous communities. 

			In the case of Peru, recent studies reveal significant gaps in access to and use of dental services, as well as in the prevalence of caries among rural and bilingual populations (8,18). Therefore, it is necessary to have psychometrically sound scales that allow the measurement of knowledge, attitudes, and behaviors regarding oral health, with the aim of guiding the planning of culturally adapted educational interventions. 

			The present study aimed to provide initial psychometric evidence of structural validity and internal consistency of the Measurement of Knowledge, Attitudes, and Behaviors Regarding Oral Health in Schoolchildren Scale (MKAB-OH-S), developed in Spanish and culturally adapted for Andean bilingual schoolchildren. The scale comprises three dimensions: knowledge (causes of caries, protective foods, and frequency and technique of toothbrushing), attitudes (perceptions regarding oral hygiene, diet, and dental visits), and behaviors (oral hygiene practices, healthy eating, and preventive actions). By generating psychometric evidence for this instrument, the study seeks to support its use as an outcome measure in the evaluation of culturally adapted bilingual educational interventions, such as Quechua-Spanish audiovisual materials aimed at preventing dental caries through oral hygiene, healthy diet, and early dental care.

			MATERIALS AND METHODS

			Study design

			A cross-sectional validation study was conducted to evaluate the psychometric properties of the Measurement of Knowledge, Attitudes, and Behaviors Regarding Oral Health in Schoolchildren (MKAB-OH-S), designed in Spanish for Andean bilingual students. 

			Population and sample 

			The study population consisted of schoolchildren aged 8 to 12 years from two public educational institutions in the Andean region of southern Peru. A census selection was carried out, including all students who spoke and understood both Spanish and Quechua and had permanent residence in the area. Children with any disability or condition that prevented their participation in the study were excluded. A pilot test was conducted with 30 students to assess comprehension of the instrument, after which the final version was administered to 227 schoolchildren.

			Instrument

			The MKAB-OH-S scale is structured into three dimensions: 

			Knowledge (5 items): multiple-choice questions on caries prevention, healthy diet, oral hygiene, and the role of bacteria. 

			Attitudes (5 items): Likert-type items on a five-point scale assessing perceptions of the importance of oral hygiene, eating habits, and dental visits. 

			Behaviors (5 items): frequency-based items on toothbrushing, dietary habits, and use of dental services. 

			The items of the MKAB-OH-S were written in Spanish, which is the language of formal literacy and schooling for the participating children. Although the study population is Quechua-Spanish bilingual, Quechua is predominantly used as an oral language, and schoolchildren generally do not have formal reading or writing skills in Quechua due to the lack of standardized written instruction. For this reason, the written questionnaire was intentionally developed in Spanish. During administration, children read the items independently, and trained evaluators provided oral clarification in Quechua when necessary to ensure comprehension and reduce linguistic bias.

			Validation procedure 

			Content validity: three experts in pediatric dentistry, public health, and education assessed the relevance, clarity, and cultural adequacy of each item. The Item Content Validity Index (I-CVI) and the overall Content Validity Index (S-CVI/Aiken’s V) were calculated. The size of the expert panel was determined based on methodological recommendations indicating that panels of three to five subject-matter experts are acceptable for early-stage instrument development when experts are highly specialized and assessment criteria are clearly defined (19,20).

			Construct validity: exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were performed to examine the underlying structure of the scale.

			Reliability: internal consistency was assessed using Cronbach’s alpha and McDonald’s omega coefficients for each dimension.

			Cultural and linguistic adaptation: cultural adequacy was addressed through expert review and a bilingual administration strategy. Experts assessed semantic clarity and cultural relevance for rural Andean schoolchildren, while during field application evaluators provided oral explanations in Quechua when required, aiming to ensure conceptual equivalence without relying on a written Quechua translation.

			Ethical considerations 

			The study was approved by the Ethics Committee of the Universidad Nacional del Altiplano (N° 080/CIE UNA-Puno). Informed consent was obtained from parents or guardians, and informed assent was obtained from the schoolchildren. The research was conducted in accordance with the principles of the Declaration of Helsinki (21). 

			Data analysis

			Data were processed using SPSS version 27 and R. Descriptive statistics were applied to characterize the sample, and psychometric analyses were conducted as follows: content validity, sampling adequacy and Bartlett’s test of sphericity, factor loadings and communalities, CFA global fit indices, standardized factor loadings, and reliability for each dimension. A significance level of p<0.05 was considered.

			RESULTS

			The sample consisted of 227 schoolchildren aged 8 to 12 years (mean=9.88±1.33). Of the total, 105 (46.3%) were male and 122 (53.7%) were female (Table 1).

			Table 1. Sample characterization.

			
				
					
					
					
					
				
				
					
							
							Characteristic

						
							
							n

						
							
							%

						
							
							Mean ± SD (Min-Max)

						
					

					
							
							Sex

						
							
							
							
					

					
							
							Male

						
							
							105

						
							
							46.3

						
							
					

					
							
							Female

						
							
							122

						
							
							53

						
							
					

					
							
							Age (years)

						
							
							
							
							9.88±1.33 (8-12)

						
					

				
			

			SD: Standar deviation.  

			In the evaluation of content validity, the 15 items of the instrument achieved adequate indices of relevance and clarity. The item-level Content Validity Index (I-CVI) values ranged from 0.89 to 1.00, while Aiken’s V coefficients showed confidence intervals between 0.80 and 1.00, which demonstrated a satisfactory level of agreement among the expert judges (Table 2).

			At the global level, an average I-CVI of 0.9925 and an Aiken’s V coefficient of 0.966 (95% CI: 0.915-1.00) were obtained. Specifically, the Adequacy dimension showed a mean I-CVI of 0.99, while the Relevance dimension reached 0.995, confirming the content validity of the instrument (Table 3).

			The suitability of the data for factor analysis was confirmed through the Kaiser-Meyer-Olkin (KMO) index and Bartlett’s test of sphericity. All dimensions showed acceptable KMO values (0.722 for knowledge, 0.868 for attitudes, and 0.742 for behaviors), while Bartlett’s test was statistically significant in all cases (p<0.001), supporting the relevance of applying exploratory factor analysis (Table 4).

			The EFA with oblimin rotation identified a unidimensional structure for each construct. In the Knowledge dimension, factor loadings ranged from 0.406 to 0.778, with low to moderate communalities (h²: 0.165-0.606) and a Cronbach’s alpha of 0.647. For Attitudes, items showed high loadings (0.554-0.945), communalities between 0.307 and 0.894, and high internal consistency (α=0.910). In Behaviors, factor loadings ranged from 0.397 to 0.789, with communalities from 0.158 to 0.623 and a Cronbach’s alpha of 0.728 (Table 5).

			The CFA indicated satisfactory fit for the unidimensional models of each construct (Table 6). In the Knowledge dimension, the indicators revealed an excellent fit (χ²=2.53; df=5; p=0.604; CFI=1.000; TLI=1.012; RMSEA=0.000, 90% CI:0.000-0.078; SRMR=0.047). For Attitudes, the model also showed acceptable fit (χ²=4.08; df=5; p=0.020; CFI=0.997; TLI=0.995; RMSEA=0.086, 90% CI: 0.031-0.143; SRMR=0.025). In the Behaviors dimension, the indices confirmed an adequate fit (χ²=11.20; df=5; p<0.001; CFI=0.992; TLI=0.985; RMSEA=0.074, 90% CI:0.007-0.133; SRMR=0.059).

			Regarding reliability (Table 7), the Knowledge dimension showed standardized loadings ranging from 0.54 to 0.93, with acceptable internal consistency values (α=0.65; ω=0.67; AVE=0.51). The Attitudes dimension presented loadings between 0.65 and 0.96, with excellent consistency (α=0.91; ω=0.89; AVE=0.76). Finally, the Behavior dimension displayed loadings ranging from 0.59 to 0.87, reaching adequate reliability indices (α=0.73; ω=0.77; AVE=0.52). 

			Overall, the CFA results confirmed the validity of the proposed factorial structure and demonstrated adequate levels of reliability and internal consistency, particularly in the Attitudes and Behavior dimensions.

			

			Table 2. Content validity by item.

			
				
					
					
					
					
					
				
				
					
							
							Item 

						
							
							Criterion

						
							
							Mean I-CVI

						
							
							Mean score

						
							
							Aiken V 95% CI (lo: hi)

						
					

					
							
							Knowledge

						
							
							
							
							
					

					
							
							What can cause cavities in the teeth?

						
							
							Adequacy

						
							
							1.00

						
							
							5.55

						
							
							0.91 (0.87: 1.00)

						
					

					
							
							
							Relevance

						
							
							1.00

						
							
							5.67

						
							
							0.93 (0.80: 1.00)

						
					

					
							
							Which foods help keep teeth strong and healthy?

						
							
							Adequacy

						
							
							1.00

						
							
							5.55

						
							
							0.91 (0.86: 1.00)

						
					

					
							
							
							Relevance

						
							
							1.00

						
							
							5.83

						
							
							0.96 (0.90: 1.00)

						
					

					
							
							How many times a day should we brush our teeth?

						
							
							Adequacy

						
							
							1.00

						
							
							5.44

						
							
							0.89 (0.80: 1.00)

						
					

					
							
							
							Relevance

						
							
							1.00

						
							
							5.67

						
							
							0.93 (0.80: 1.00)

						
					

					
							
							How should toothbrushing be performed?

						
							
							Adequacy

						
							
							1.00

						
							
							5.77 

						
							
							0.95 (0.86: 1.00)

						
					

					
							
							
							Relevance

						
							
							1.00

						
							
							5.83

						
							
							0.97 (0.90: 1.00)

						
					

					
							
							What is the role of bacteria in the development of dental caries?

						
							
							Adequacy

						
							
							1.00

						
							
							5.77

						
							
							0.95 (0.86: 1.00)

						
					

					
							
							
							Relevance

						
							
							1.00

						
							
							5.83

						
							
							0.97 (0.90: 1.00)

						
					

					
							
							Attitudes

						
							
							
							
							
					

					
							
							It is important to brush my teeth at least twice a day to prevent dental caries.

						
							
							Adequacy

						
							
							1.00

						
							
							5.67

						
							
							0.93 (0.80: 1.00)

						
					

					
							
							
							Relevance

						
							
							1.00

						
							
							5.83

						
							
							0.97 (0.90: 1.00)

						
					

					
							
							Avoiding sweets helps keep my teeth healthy and strong.

						
							
							Adequacy

						
							
							1.00

						
							
							6.00

						
							
							1.00 (1.00: 1.00)

						
					

					
							
							
							Relevance

						
							
							1.00

						
							
							5.67

						
							
							0.93 (0.87: 1.00)

						
					

					
							
							Visiting the dentist regularly is essential to take care of my oral health.

						
							
							Adequacy

						
							
							1.00

						
							
							6.00

						
							
							1.00 (1.00: 1.00)

						
					

					
							
							
							Relevance

						
							
							1.00

						
							
							6.00

						
							
							1.00 (1.00: 1.00)

						
					

					
							
							It is necessary to eat fruits and vegetables instead of sweets to take care of my teeth.

						
							
							Adequacy

						
							
							1.00

						
							
							6.00

						
							
							1.00 (1.00: 1.00)

						
					

					
							
							
							Relevance

						
							
							1.00

						
							
							6.00

						
							
							1.00 (1.00: 1.00)

						
					

					
							
							I believe that learning to brush correctly can help me prevent dental caries.

						
							
							Adequacy

						
							
							1.00

						
							
							6.00

						
							
							1.00 (1.00: 1.00)

						
					

					
							
							
							Relevance

						
							
							1.00

						
							
							6.00

						
							
							1.00 (1.00: 1.00)

						
					

					
							
							Behavior 

						
							
							
							
							
					

					
							
							I brush my teeth after consuming sweets or sugary drinks.

						
							
							Adequacy

						
							
							1.000

						
							
							6.000

						
							
							1.00 (1.00: 1.00)

						
					

					
							
							
							Relevance

						
							
							1.000

						
							
							6.000

						
							
							1.00 (1.00: 1.00)

						
					

					
							
							My daily diet includes fruits and vegetables.

						
							
							Adequacy

						
							
							1.000

						
							
							5.777

						
							
							0.95 (0.86: 1.00)

						
					

					
							
							
							Relevance

						
							
							1.000

						
							
							6.000

						
							
							1.00 (1.00: 1.00)

						
					

					
							
							I use circular movements when brushing my teeth.

						
							
							Adequacy

						
							
							1.000

						
							
							5.667

						
							
							0.93 (0.80: 1.00)

						
					

					
							
							
							Relevance

						
							
							1.000

						
							
							6.000

						
							
							1.00 (1.00: 1.00)

						
					

					
							
							I avoid consuming sugary drinks such as sodas.

						
							
							Adequacy

						
							
							1.000

						
							
							5.667

						
							
							0.93 (0.80: 1.00)

						
					

					
							
							
							Relevance

						
							
							1.000

						
							
							6.000

						
							
							1.00 (1.00: 1.00)

						
					

					
							
							I visit the dentist for a checkup at least once a year.

						
							
							Adequacy

						
							
							1.000

						
							
							6.000

						
							
							1.00 (1.00: 1.00)

						
					

					
							
							
							Relevance

						
							
							1.000

						
							
							6.000

						
							
							1.00 (1.00: 1.00)

						
					

				
			

			I-CVI: Item Content Validity Index; CI: Confidence Interval.

			

			Table 3. Global summary of content validity of the instrument.

			
				
					
					
					
					
					
				
				
					
							
							Criterion

						
							
							Number of items

						
							
							Mean I-CVI

						
							
							S-CVI / Aiken’s V

						
							
							95% IC

						
					

					
							
							Adequacy

						
							
							15

						
							
							0.99

						
							
							0.965

						
							
							0.91–1.00

						
					

					
							
							Relevance

						
							
							15

						
							
							0.995

						
							
							0.967

						
							
							0.92–1.00

						
					

					
							
							Global

						
							
							30

						
							
							0.9925

						
							
							0.966

						
							
							0.91–1.00

						
					

				
			

			I-CVI: Item Content Validity Index; S-CVI: Scale Content Validity Index; CI: Confidence Interval.

			Table 4. Sample adequacy test and Bartlett’s test of sphericity.

			
				
					
					
					
					
					
					
					
				
				
					
							
							Dimension

						
							
							KMO

						
							
							Bartlett’s χ² (df)

						
							
							p-value

						
							
							No. of retained factors

						
							
							Explained variance (%)

						
							
							Eigenvalue (>1)

						
					

					
							
							Knowledge 

						
							
							0.722

						
							
							151.239 (10)

						
							
							<0.001

						
							
							1

						
							
							30.228

						
							
							Yes 

						
					

					
							
							Attitudes

						
							
							0.868

						
							
							950.974 (10)

						
							
							<0.001

						
							
							1

						
							
							70.520

						
							
							Yes 

						
					

					
							
							Behavior

						
							
							0.742

						
							
							256.095 (10)

						
							
							<0.001

						
							
							1

						
							
							38.401

						
							
							Yes 

						
					

				
			

			KMO: Kaiser-Meyer-Olkin index; χ² Bartlett: Bartlett’s chi-square test; df: degrees of freedom.

			Table 5. Exploratory factor analysis.

			
				
					
					
					
					
				
				
					
							
							Dimension / Item

						
							
							Factor loading (Oblimin)

						
							
							Communality (h²)

						
							
							Cronbach’s alpha

						
					

					
							
							Knowledge 

						
							
							
							
							0.647

						
					

					
							
							Causes of cavities

						
							
							0.436

						
							
							0.190

						
							
							0.619

						
					

					
							
							Foods that strengthen teeth

						
							
							0.593

						
							
							0.352

						
							
							0.579

						
					

					
							
							Frequency of brushing

						
							
							0.778

						
							
							0.606

						
							
							0.513

						
					

					
							
							Toothbrushing technique

						
							
							0.446

						
							
							0.199

						
							
							0.620

						
					

					
							
							Role of bacteria in cavities

						
							
							0.406

						
							
							0.165

						
							
							0.630

						
					

					
							
							Attitudes

						
							
							
							
							0.910

						
					

					
							
							Brushing twice daily prevents cavities

						
							
							0.904

						
							
							0.818

						
							
							0.873

						
					

					
							
							Avoiding sweets keeps teeth healthy

						
							
							0.554

						
							
							0.307

						
							
							0.941

						
					

					
							
							Regular dental visits are essential

						
							
							0.845

						
							
							0.714

						
							
							0.884

						
					

					
							
							Fruits/vegetables protect teeth

						
							
							0.945

						
							
							0.894

						
							
							0.869

						
					

					
							
							Correct brushing prevents cavities

						
							
							0.890

						
							
							0.793

						
							
							0.878

						
					

					
							
							Behavior

						
							
							
							
							0.728

						
					

					
							
							Brush after sweets/sugary drinks

						
							
							0.581

						
							
							0.338

						
							
							0.678

						
					

					
							
							Eat fruits and vegetables daily

						
							
							0.397

						
							
							0.158

						
							
							0.746

						
					

					
							
							Use circular movements when brushing

						
							
							0.789

						
							
							0.623

						
							
							0.631

						
					

					
							
							Avoid sugary drinks (e.g., sodas)

						
							
							0.584

						
							
							0.341

						
							
							0.694

						
					

					
							
							Visit the dentist once a year

						
							
							0.678

						
							
							0.459

						
							
							0.654

						
					

				
			

			

			Table 6. Confirmatory factor analysis.

			
				
					
					
					
					
					
					
					
				
				
					
							
							Dimension

						
							
							χ² (df)

						
							
							p-value

						
							
							CFI

						
							
							TLI

						
							
							RMSEA (90% CI)

						
							
							SRMR

						
					

					
							
							Knowledge

						
							
							2.53 (5)

						
							
							0.604

						
							
							1.000

						
							
							1.012

						
							
							0.000 (0.000–0.078)

						
							
							0.047

						
					

					
							
							Attitudes

						
							
							4.08 (5)

						
							
							0.020

						
							
							0.997

						
							
							0.995

						
							
							0.086 (0.031–0.143)

						
							
							0.025

						
					

					
							
							Behavior

						
							
							11.20 (5)

						
							
							0.000

						
							
							0.992

						
							
							0.985

						
							
							0.074 (0.007–0.133)

						
							
							0.059

						
					

				
			

			χ²: chi-square test; df: degrees of freedom; p: CFI: Comparative Fit Index; TLI: Tucker-Lewis Index; RMSEA: Root Mean Square Error of Approximation; CI: Confidence Interval; SRMR: Standardized Root Mean Square Residual.

			Table 7. Reliability and internal consistency.

			
				
					
					
					
					
					
					
					
				
				
					
							
							Dimension / Item

						
							
							Standardized loading

						
							
							Error

						
							
							R²

						
							
							α

						
							
							ω

						
							
							AVE

						
					

					
							
							Knowledge 

						
							
							
							
							
							0.65

						
							
							0.67

						
							
							0.51

						
					

					
							
							Causes of cavities

						
							
							0.61

						
							
							0.09

						
							
							0.37

						
							
							
							
					

					
							
							Foods that strengthen teeth

						
							
							0.83

						
							
							0.07

						
							
							0.69

						
							
							
							
					

					
							
							Frequency of brushing

						
							
							0.93

						
							
							0.07

						
							
							0.86

						
							
							
							
					

					
							
							Toothbrushing technique

						
							
							0.59

						
							
							0.09

						
							
							0.35

						
							
							
							
					

					
							
							Role of bacteria in cavities

						
							
							0.54

						
							
							0.09

						
							
							0.29

						
							
							
							
					

					
							
							Attitudes

						
							
							
							
							
							0.91

						
							
							0.89

						
							
							0.76

						
					

					
							
							Brushing twice daily prevents cavities

						
							
							0.93

						
							
							0.02

						
							
							0.87

						
							
							
							
					

					
							
							Avoiding sweets keeps teeth healthy

						
							
							0.65

						
							
							0.05

						
							
							0.42

						
							
							
							
					

					
							
							Regular dental visits are essential

						
							
							0.87

						
							
							0.03

						
							
							0.76

						
							
							
							
					

					
							
							Fruits/vegetables protect teeth

						
							
							0.96

						
							
							0.01

						
							
							0.93

						
							
							
							
					

					
							
							Correct brushing prevents cavities 

						
							
							0.90

						
							
							0.02

						
							
							0.81

						
							
							
							
					

					
							
							Behavior

						
							
							
							
							
							0.73

						
							
							0.77

						
							
							0.52

						
					

					
							
							Brush after sweets/sugary drinks

						
							
							0.65

						
							
							0.05

						
							
							0.43

						
							
							
							
					

					
							
							Eat fruits and vegetables daily

						
							
							0.59

						
							
							0.06

						
							
							0.35

						
							
							
							
					

					
							
							Use circular movements when brushing

						
							
							0.87

						
							
							0.03

						
							
							0.76

						
							
							
							
					

					
							
							Avoid sugary drinks (e.g., sodas)

						
							
							0.69

						
							
							0.05

						
							
							0.47

						
							
							
							
					

					
							
							Visit the dentist once a year

						
							
							0.78

						
							
							0.04

						
							
							0.61

						
							
							
							
					

				
			

			α: Cronbach’s alpha; ω: McDonald’s omega; AVE: Average Variance Extracted; R²: coefficient of determination.

			

			DISCUSSION

			This study provides initial psychometric evidence regarding the Measurement of Knowledge, Attitudes, and Behaviors for Oral Health in Schoolchildren Scale (MKAB-OH-S), specifically addressing its structural validity and internal consistency when applied to Andean schoolchildren. Rather than constituting a full validation, the findings support the adequacy of the instrument’s internal structure and reliability within this sociocultural context.

			Content validity indices indicated high expert agreement across all items (I-CVI and Aiken’s V>0.90), suggesting that the scale adequately captures relevant aspects of oral health knowledge, attitudes, and behaviors for rural Andean schoolchildren. The expert panel was intentionally composed of specialists in pediatric dentistry, public health, and education, a composition consistent with methodological recommendations that emphasize expertise relevance over panel size in early-stage instrument development. Similar high content validity values have been reported in culturally adapted oral health instruments, particularly in linguistically diverse contexts, as noted by Praxedes et al. (13) and Ramírez-Trujillo et al. (14). Nevertheless, these findings should be interpreted with caution, as smaller expert panels are known to potentially inflate content validity indices, a limitation that must be acknowledged when interpreting the strength of this evidence.

			Exploratory and confirmatory factor analyses showed a satisfactory fit across the three dimensions. However, in the knowledge dimension, moderate factor loadings and communalities were observed in some items (e.g., causes of caries and the role of bacteria). This finding reflects the challenges of assessing cognitive constructs among bilingual schoolchildren and aligns with previous studies conducted in Iran (6) and Brazil (13). Nevertheless, internal consistency was acceptable (α=0.65, ω=0.67), supporting its use in educational contexts. 

			In contrast, the attitudes dimension demonstrated excellent psychometric properties (α=0.91, ω=0.89, AVE=0.76), reinforcing its role as a stable construct closely associated with preventive oral health behaviors(11,12). The behaviors also met reliability standards (α=0.73, ω=0.77), consistent with findings reported by Subedi et al. (7) in Nepal and Arce-Alva et al. (16) in Peru, who highlighted the importance of measuring observable oral health practices.

			From a public health and educational perspective, the MKAB-OH-S scale offers a practical tool for assessing oral health–related knowledge, attitudes, and behaviors in culturally adapted educational interventions targeting Andean schoolchildren. Its structure and content are particularly suitable for bilingual contexts, supporting strategies such as oral health education delivered through audiovisual materials in Spanish and Quechua, as well as culturally based narratives tailored to rural Indigenous populations (16,22). 

			Although the present study provides only initial psychometric evidence, the scale demonstrates sufficient structural coherence and internal consistency to support its use as an outcome measure in school-based oral health promotion programs with similar sociocultural characteristics. In this sense, the MKAB-OH-S scale constitutes a valuable resource for evaluating educational interventions aimed at improving preventive oral health behaviors in Andean school settings.

			Despite the strengths of the present study, several considerations should be taken into account when interpreting the findings. The psychometric evidence provided is limited to structural validity and internal consistency, as stability over time (test–retest reliability) was not assessed. Although the scale was piloted and administered to Andean bilingual schoolchildren, its ability to discriminate between known groups, such as children with different caries status, school grade, or prior exposure to oral health education, was not examined. In addition, the responsiveness of the MKAB-OH-S scale to educational interventions remains to be established in longitudinal designs. Furthermore, despite the high content validity indices observed, the relatively small size of the expert panel may have contributed to inflated agreement values, a limitation commonly reported in early-stage instrument development. Finally, as the study was conducted in two public schools within a specific rural Andean region, the applicability of the findings should currently be interpreted as limited to schoolchildren with similar sociocultural and linguistic characteristics, underscoring the need for regional replication and further psychometric testing.

			CONCLUSION

			The present study provides initial psychometric evidence supporting the structural validity and internal consistency of the MKAB-OH-S questionnaire designed to assess oral health–related knowledge, attitudes, and behaviors among Andean schoolchildren. The factorial structure was confirmed, and acceptable internal consistency was observed across dimensions, with attitudes demonstrating the strongest psychometric performance, followed by behaviors and knowledge.

			Although these findings do not constitute a full validation, they indicate that the MKAB-OH-S scale is suitable for use as an outcome measure in educational and preventive oral health programs implemented in school contexts with similar sociocultural and linguistic characteristics. Further studies are warranted to expand the psychometric evidence base by assessing temporal stability, known-groups validity, responsiveness to interventions, and broader applicability across diverse populations.
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ABSTRACT: This study aimed to provide initial psychometric evidence of structural validity and internal
consistency of the Measurement of Knowledge, Attitudes, and Behaviors Regarding Oral Health in
Schoolchildren Scale (MKAB-OH-S), developed in Spanish for Andean bilingual schoolchildren. Following
a pilot test with 30 students, the scale was administered to 227 schoolchildren aged 8 to 12 years.
Content validity indices indicated high expert agreement, with item-level I-CVI values ranging from
0.89 to 1.00 and Aiken’s V confidence intervals between 0.80 and 1.00. At the scale level, the average
1-CVI was 0.9925 and Aiken’s V was 0.966 (95% Cl: 0.915-1.00). Exploratory and confirmatory factor
analyses supported the unidimensional structure of each scale dimension, with satisfactory model fit
indices. Internal consistency was acceptable to excellent across dimensions, with Cronbach’s alpha
coefficients of 0.65 for knowledge, 0.91 for attitudes, and 0.73 for behaviors, alongside consistent
McDonald’s omega and AVE values. The attitudes dimension demonstrated the strongest psychometric
performance, followed by behaviors and knowledge. Overall, the results provide initial evidence
supporting the structural coherence and internal consistency of the MKAB-OH-S scale for use in similar
bilingual school settings. Further studies in broader and more diverse populations are recommended to
strengthen evidence of stability and generalizability.
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