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Abstract 


Objective:
							                           
 To adapt and validate the generic TFA acceptability questionnaire to Spanish. 



Methods:
							                           
 In the initial phase of this two-phase observational study, a translation and adaptation of the original instrument was performed. The second phase consisted of applying this version to 194 older adults after a pilot hearing screening and a standard preventive medical examination. Construct validity was assessed by Exploratory Factor Analysis, and internal consistency with McDonald's omega (ω).



Results:
							                           
 Both procedures yielded the same two-factor solution. The first factor comprised items related to “affective attitude”, “perceived effectiveness”, “intervention coherence”, and “self-efficacy”; the second factor included items on “ethicality” and “opportunity costs”. The item 'burden' was removed due to its lack of significant factor loadings. The first factor accounted for 18.96% of the variance of the hearing screening and 26.28% of the preventive medical examination; the second accounted for 14.97% and 20.44%, respectively. Regarding reliability, the instrument demonstrated an ω = 0.61 for the hearing screening and ω = 0.73 for the preventive medical examination.



Conclusion:
							                           
 The final instrument comprises six items evaluating specific acceptability constructs and one item addressing overall acceptability. It features a two-factor underlying structure, demonstrating high external reliability and acceptable internal consistency.



Keywords: Implementation science, patient acceptance of health care, surveys and questionnaires, validation study, factor analysis, patient satisfaction, patient preference, primary health care, mass screening, aged.
	                            

Resumen 


Objetivo:
								                           
 Adaptar y validar al español el cuestionario genérico TFA de aceptabilidad.



Métodos:
								                           
 En la fase inicial de este estudio observacional de dos fases se realizó una traducción y adaptación del instrumento original. La segunda fase consistió en aplicar esta versión a 194 adultos mayores tras un tamizaje auditivo piloto y un examen médico preventivo estándar. Se evaluó la validez de constructo mediante Análisis Factorial Exploratorio y la consistencia interna con omega de McDonald (ω).



Resultados:
								                           
 Ambos procedimientos obtuvieron la misma solución de dos factores. El primer factor incluyó los ítems de “actitud afectiva”, “efectividad percibida”, “coherencia de la intervención” y “autoeficacia”; el segundo incluyó los ítems de “eticidad” y de “costo oportunidad”. El ítem de “carga” se eliminó por no presentar cargas factoriales significativas. El primer factor explicó 18.96% de la varianza del tamizaje auditivo y 26.28% del examen médico preventivo; el segundo, 14.97% y 20.44%, respectivamente. En fiabilidad, el instrumento mostró ω = 0.61 para el tamizaje auditivo y ω = 0.73, respectivamente.



Conclusión:
								                           
 El instrumento final está compuesto por seis ítems que evalúan constructos de aceptabilidad y un ítem de aceptabilidad general. Su estructura subyacente es de dos factores, y posee una alta fiabilidad externa y consistencia interna aceptable.



Palabras clave: Ciencia de la implementación, aceptación de la atención de salud, encuestas y cuestionarios, estudio de validación, análisis factorial, satisfacción del paciente, prioridad del paciente, atención primaria de salud, tamizaje masivo, adulto mayor.
                                    






		
			Introduction

			The successful implementation of new health interventions depends on multiple factors, including the relative advantages of the new intervention over existing ones, its ease of use, and users' health literacy [1]. Other relevant factors include those associated with health professionals and the social, political, legal, and economic context [2,3]. These elements collectively determine the implementability of an intervention, which refers to its likelihood of adoption in routine practice and user behaviors across different settings over time [4].

			The conceptual framework proposed by Klaic et al. for evaluating the implementability of health interventions encompasses five critical components: acceptability, fidelity, feasibility, scalability, and sustainability [4]. Acceptability is the first component, which allows the rest to be achieved hierarchically and consecutively. Therefore, acceptability is an essential prerequisite for successfully implementing any health intervention [4,5].

			Acceptability is a multifaceted construct that reflects the extent to which individuals, delivering or receiving a specific health intervention, consider it appropriate based on cognitive and emotional responses [5]. It is an emergent property of a complex and adaptive system of interactive elements such as knowledge, beliefs, and attitudes [6]. These elements are deeply contextualized and interconnected with social and cultural norms [6]. 

			Significant outcomes of a health intervention, such as patient engagement and effectiveness, are determined by acceptability. Patients who perceive an intervention as acceptable are likelier to adhere to recommendations, potentially enhancing the benefits obtained [6]. It has been hypothesized that acceptability may also indirectly influence outcomes through pre-existing attitudes [7]. Conversely, interventions not perceived as acceptable are less likely to succeed, even if they are clinically effective [4].

			Conducting acceptability studies is essential to identify factors that may facilitate or hinder the implementation of health interventions, thereby enabling necessary adaptations and improvements [8]. These assessments also provide insights into the preferences and needs of the target population, ensuring that interventions are relevant and context-specific [9]. For these reasons, the guidelines for the design and evaluation of health interventions by the UK Medical Research Council have included, as a recommendation, the assessment of acceptability [10,11]. However, these guidelines do not explain how it should be assessed. 

			In response to the need to evaluate the acceptability of health interventions, Sekhon et al. developed a generic questionnaire based on the theoretical framework of acceptability (TFA) [12]. This instrument, consisting of 7 Likert-type items, is designed to evaluate the acceptability constructs of the TFA: affective attitude, burden, ethicality, perceived effectiveness, intervention coherence, self-efficacy, and opportunity costs (Table 1) [5]. Additionally, the questionnaire incorporates an extra item that measures general acceptability. As a generic instrument, the wording of the items includes sections that can be replaced with the name of the intervention being investigated and related specific actions. Thus, the instrument can be used to study a wide range of interventions.

			
				

Table 1.




Definitions of the component constructs of the Theoretical Framework of Acceptability (TFA) proposed by Sekhon et al. [5].
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			To date, there are no instruments in Spanish to evaluate the acceptability of health interventions. Spanish-speaking and developing countries in Latin America, which have limited resources, could particularly benefit from such tools. Instruments such as the generic TFA questionnaire could help direct efforts and resources towards more acceptable interventions and, therefore, with greater implementability. Studying the acceptability of health interventions in terms of each country's social norms and specific cultural contexts would allow for opportune and relevant adaptations to increase the chances of successful implementation. Therefore, this study aimed to adapt and validate the generic TFA questionnaire to Spanish.

		

		
			Methods

			A prospective observational two-phase study was conducted for the cross-cultural adaptation of the questionnaire and its subsequent validation. The ethical-scientific committees of the Servicio de Salud Valparaíso Antonio and the Universidad Santo Tomás approved the study protocol. All participants were required to sign an informed consent form. DeepL Translate and Write softwares [DeepL.com] were used for generating English translations and identifying potential improvements in the writing style of this manuscript.

			
				Cross-cultural adaptation

				The generic TFA questionnaire was initially translated independently by two bilingual English-Spanish speakers (native Spanish speakers). A healthcare professional synthesized the translations, resolving discrepancies between both documents to obtain a preliminary version of the questionnaire in Spanish. Minor differences related to the use of synonymous words were noted, and there were no grammatical discrepancies. This document was then back-translated into English by a bilingual Spanish-English speaker (native English speaker). Subsequently, an expert committee comprised a professional translator, a linguist, and a bilingual Spanish-English (native Spanish speaker) healthcare professional. This committee reviewed the direct and back translations and the original English version of the generic TFA questionnaire and developed a preliminary Spanish version of the questionnaire (Table 2).

				
					

Table 2




Adaptation to Spanish of the items from the generic TFA questionnaire proposed by Sekhon et al. [5].
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				The original version of the generic TFA questionnaire includes two alternative questions for the items of affective attitude and ethicality constructs because the authors proposed to make a flexible and adaptable instrument based on the specific intervention being evaluated and the target population to ensure its comprehension. Thus, the two questions for these items can be used interchangeably [12]. However, the expert committee determined that, in Spanish, the question alternatives explore different aspects. For this reason, they referenced the respective conceptual definitions according to the TFA and proposed that the item on affective attitude should be evaluated through the question “¿Cuán cómodo(a) se sintió [un comportamiento; por ejemplo, participar en] [la intervención]?” (How comfortable were you [did you feel] with [behavior; i.e., participate in engaging with] [the intervention]?), and the ethicality item through the question “Existen consecuencias morales o éticas debido a [un comportamiento; por ejemplo, participar en] [la intervención]” (There are moral or ethical consequences due to [behavior; i.e. participate in] [the intervention]?).

				This preliminary version was piloted in a pilot group of 50 older adults who participated in a group physical activity workshop organized by the Municipality of Algarrobo. Their opinions were collected regarding their understanding of the questions. Practically all subjects (n = 48) stated they adequately understood the questions, so no further adjustments or modifications were made.

			

			
				Questionnaire validation

				The final version of the generic TFA questionnaire was administered to a sample of 194 older adults aged between 68 and 76 years. A non-probabilistic convenience sampling was used across four primary healthcare centers (PHCs) in the Valparaíso Region, Chile. Inclusion criteria required participants to have a normal cognitive status. This was verified through scores equal to or higher than 13 points on the abbreviated version of the Mini-Mental State Examination (MMSE), a tool routinely used in Chilean PHCs for dementia screening [13]. Detailed descriptive statistics of the sample are presented in Table 3.

				
					

Table 3




Descriptive statistics of the sample (n=194).
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				The questionnaire was administered after the patients participated in two clinical procedures at the PHCs, one implemented as part of a pilot study and the other implemented as a standard practice. The former was a mHealth-based auditory screening evaluation using the uHear app [14]. This application allows for auditory evaluation using mobile devices with iOS operating systems. For this purpose, 10.2-inch 64 GB iPads with Sony ZX110 headphones were used. The assessment was carried out by a professionally trained nurse for these purposes within the facilities of the PHCs. 

				The second procedure was the Preventive Medicine Examination for Older Adults - EMPAM (from Spanish: Examen de Medicina Preventiva del Adulto Mayor). This examination is conducted annually and is one of the standard healthcare procedures carried out in PHCs for older adults in Chile [15]. It was implemented in 1999 to assess health and functionality, identify and manage risk factors for loss of functionality, and serve as input for developing care and follow-up plans for the elderly population. The examination lasts approximately 60 minutes and includes measurements of vital signs, anthropometry, physical activity history, diet, pharmacological treatments, pathologies, vaccinations, functional, cognitive, depression, dependency, and fall risk assessments. A nursing professional also carried out this procedure. 

				Finally, since the generic TFA questionnaire is designed to be used in various health interventions, it contains predefined sections (enclosed in “[]”) in the question statements that must be replaced with the specific actions of the intervention being studied, the medical condition it targets, and the name of the intervention. For the questions directed at uHear, the action was completed with “haber sido evaluado” (have been assessed), the condition was “pérdida auditiva” (hearing loss) and, and the name used for the intervention was “evaluación auditiva” (hearing assessment). For the questions directed at EMPAM, the action was “haber sido evaluado” (have been assessed), the condition was “adultos mayores” (older adults), and, as this is an examination with which this population is highly familiar, the name EMPAM was used as the name of the intervention.

			

			
				Statistical Analysis

				An Exploratory Factor Analysis (EFA) was conducted to assess construct validity. The suitability of the data was verified through the Kaiser-Meyer-Olkin (KMO) measure and Bartlett's test of sphericity. Spearman's rank correlation coefficient (rho) was used to analyze item correlations. The assumption of multivariate normality was verified through Mardia's tests of skewness (mSkewness) and kurtosis (mKurtosis). To determine the number of factors to extract, the Kaiser-Guttman criterion, visual inspection of scree plots, and an estimation of a parallel analysis (10.000 replications) were utilized. Oblique oblimin rotation was used for factor interpretation. Factor loadings greater than 0.3 were considered significant [16]. Finally, McDonald's omega (ω) was used as a measure of internal consistency, as it is a more sensitive and less biased indicator than Cronbach's alpha [17]. The analyses were performed using the base code and the "psych" library of RStudio software and STATA software v16.1.

			

		

		
			Results

			
				Appropriateness of factor analysis

				
					Table 4 shows the correlation matrix for the items of the generic TFA questionnaire, both for uHear and EMPAM. In both cases, significant correlations of weak to moderate magnitude were evident. The pattern of correlations was similar for both procedures. The frequency of responses for each option is presented in Appendix 1.

				
					

Table 4




Correlation matrix for the items of the generic TFA questionnaire.
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 *p<0.05; ** p<0.01; *** p<0.001






				

				The items obtained a KMO=0.500 for uHear and KMO=0.653 for EMPAM, indicating that, in both cases, there is a proportion of variance among all observed variables that could be explained by underlying factors, which suggests that a factorial analysis could be useful with the data. Bartlett's test, for both uHear (χ2
 (21)=149.105; p<0.001) and EMPAM (χ2(21)=200.146; p<0.001), indicates that the respective correlation matrices are not identity matrices and, therefore, that a factorial analysis could be useful. The uHear data did not exhibit multivariate normality with an mSkewness = 59.720 (χ2
 (84) = 1968.390; p<0.001) and an mKurtosis = 146.753 (χ2
 (1) = 2700.061; p<0.001). The EMPAM data also did not present multivariate normality with an mSkewness = 55.034 (χ2(84)=1813.910; p<0.001) and an mKurtosis = 137.931 (χ2
 (1)=2161.210; p<0.001). The general acceptability item was not considered in this or further analysis, as it does not respond to a specific TFA construct.

			

			
				Exploratory factor analysis

				Regarding factor extraction, the Kaiser-Guttman criterion was initially used, which suggests determining the number of factors to extract by considering those with eigenvalues greater than 1 [18]. Secondly, a visual inspection of the scree plot was utilized, according to which extraction should stop at the point where the slope tends to "level off" or when there are no more "abrupt drops" [19]. Finally, a parallel analysis was used, in which a correlation matrix was calculated from a random selection of the dataset, and the eigenvalues of the correlation matrix were computed [20]. This criterion retains factors from the observed data with eigenvalues greater than those generated by their counterparts in the parallel analysis.

				In Figure 1, the result of the three analysis criteria can be observed. For uHear, three factors with eigenvalues greater than one are observed; however, both the scree plot slope and the parallel analysis suggest the presence of two factors. Regarding EMPAM, it is observable that only two factors have eigenvalues greater than 1, and both the scree plot slope analysis and the parallel analysis suggest the same. Considering that most analyses support it, the decision was made to extract two factors. The detailed results of the parallel analysis can be found in Appendix 2.
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Figure 1



Screeplot and parallel analysis of generic TFA questionnaire with 10.000 replications.













				

				Given that the dataset violated the assumption of multivariate normality, the least squares method, known for its robustness against asymmetric distributions, was used for factor extraction. An oblique oblimin rotation was conducted for the interpretation of the factor loadings. For the uHear data, it is observable that the items for affective attitude, perceived effectiveness, intervention coherence, and self-efficacy had significant factor loadings for the first factor, while the items for ethicality and opportunity costs had significant factor loadings for the second factor. The item for burden did not have a relevant loading for any of the factors, and none of the other items had significant shared loadings for both factors. The same pattern of factor loadings was obtained for the EMPAM dataset. In Table 5, the detail of the factor loadings can be observed. For uHear, factor 1 explained 15.73%, and factor 2 explained 14.40% of the variance, and both factors had a negligible correlation of rho = 0.159. For EMPAM, factor 1 explained 22.64%, and factor 2 explained 15.13% of the variance, and both factors had a negligible correlation of rho=0.057.

				
					

Table 5




Factor loadings after oblique rotation for a 2-factor solution, with and without burden item.
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 Note. Loadings >0.30 are highlighted. Extraction method: least squares.






				

				The burden item did not have significant loadings for any factor. Therefore, following standard recommendations in this type of analysis, it was decided to eliminate it and re-estimate the EFA [16]. The rest of the items maintained the distribution of their factor loadings for the uHear and EMPAM data. The items for affective attitude, perceived effectiveness, intervention coherence, and self-efficacy obtained significant loadings for the first factor. The items for ethicality and opportunity costs obtained significant loadings for the second factor. For uHear, factor 1 explained 18.96%, and factor 2 explained 14.97% of the variance, and both factors had a negligible correlation of rho = 0.157. For EMPAM, factor 1 explained 26.28%, and factor 2 explained 20.44% of the variance, and both factors had a negligible correlation of rho = 0.090. The final version of the questionnaire can be found in the Appendix 3.

			

			
				Internal consistency

				For the uHear dataset, the Spanish version of the generic TFA questionnaire achieved an acceptable reliability (ω = 0.60), as did the second factor (ω = 0.63). In contrast, the first factor exhibited poor reliability (ω = 0.56). Removing the burden item, these results showed virtually no changes, both for the complete instrument (ω = 0.61) and for the first (ω = 0.57) and second factor (ω = 0.60). For the EMPAM dataset, the Spanish version of the instrument obtained an acceptable reliability (ω = 0.65), as did the first factor (ω = 0.72), whereas the second factor exhibited poor reliability (ω = 0.54). Upon removing the burden item, the complete instrument (ω = 0.73), as well as the first (ω = 0.72) and second factor (ω = 0.74), achieved acceptable reliability.

			

		

		
			Discussion

			This study aimed to adapt and validate the generic TFA questionnaire to Spanish. The instrument was applied following two interventions at PHCs: a pilot auditory screening procedure and a standard preventive medicine procedure for older adults. Although independent EFAs were conducted for each procedure, the same items were retained, and the same two-factor solution was produced. This indicates that the underlying factors are stable despite referring to different procedures, suggesting a high external reliability.

			The first factor includes affective attitude, perceived effectiveness, intervention coherence, and self-efficacy, reflecting aspects related to attitudes toward the intervention and confidence in it and in one's capacity to carry out the required actions. This could be named "knowledge and attitudes toward the intervention." On the other hand, the second factor, comprising the items of ethicality and opportunity costs, refers to costs in terms of benefits, gains, or values forgone by participating in the intervention. For this reason, it could be termed "cost of the intervention".

			These results are similar to those reported by Haydon et al., who utilized the TFA to develop the Digital Health Acceptability Questionnaire (DHAQ), an instrument designed to assess the acceptability of telemedicine services via phone and video conferencing [21]. Like in our study, the authors found that the DHAQ underlying structure is comprised of two factors: "attitude towards the service as a means to meet healthcare needs and affective attitude" and "individual's capacity and effort to use the service." The first factor includes items that assess the constructs of affective attitude, ethicality, and perceived effectiveness. In contrast, the second factor is composed of items that assess the constructs of burden, self-efficacy, and opportunity costs. These factors retained their structure across both types of interventions, thereby also demonstrating good external reliability. 

			On the other hand, Timm et al. utilized the TFA as a basis for developing a specific instrument to evaluate a telephonic coaching intervention for preventing and managing type 2 diabetes [22]. This questionnaire was found to be composed of three factors: "affective attitude," "coherence and understanding," and "perceived burden." The first was made up of questions that probed into the constructs of affective attitude, perceived effectiveness, intervention coherence, self-efficacy, and ethicality. The second factor consisted of questions related to intervention coherence and burden. Finally, the third factor was composed of questions designed to assess the construct of opportunity costs.

			Our findings, along with those from the previously mentioned questionnaires, suggest that the constructs defined by the TFA are not necessarily independent of one another. The knowledge, beliefs, and attitudes forming the complex and adaptive system from which acceptability emerges are interactive [6]. In this interaction, some of these components may overlap or be interrelated [23]. Furthermore, it has been noted that the response formats of instruments probing latent variables could encourage this overlap [24,25].

			We decided to remove the “burden” item due to its lack of significant factor loading on any of the retained factors. This decision is similar to what was observed for the DHAQ, in which items related to “intervention coherence” were removed [21]. At first glance, both instruments omitted one of the central constructs of acceptability. However, the interaction between the components suggests that, even though their specific items were removed, the underlying constructs might still be represented by a higher-order latent variable determined by the identified factors. This interpretation is supported by the observation in the instrument by Timm et al., where items intended to assess the same construct demonstrated significant factor loadings across different factors [22]. This phenomenon reflects the inherent complexity of measuring multidimensional constructs and the importance of considering the interrelation among different aspects of acceptability.

			Removing certain items from the TFA constructs in our study highlights that acceptability is not a universal phenomenon. Its components are closely linked to social and cultural norms and, therefore, can vary significantly according to the specific characteristics of the studied population [6]. Given that the original TFA was developed primarily from biomedical studies in populations of developed countries, its applicability might only be somewhat suitable for other contexts [5]. Casale et al. suggested a conceptual framework and an exploratory model for the acceptability of interventions among African adolescents and youth, including nine constructs, of which only some coincide with those of the TFA [5]. This discrepancy emphasizes the possibility that the constructs eliminated in our study did not represent socially and culturally relevant aspects of the specific population under investigation.

		

		
			Recommendations and Limitations

			The versatility of the generic TFA questionnaire for assessing various health interventions and facilitating their comparison is undoubtedly one of its main strengths. However, given its generic nature, it is essential to carefully adapt the sections of the instrument that refer to specific actions, the health condition under study, and the name of the intervention in question. Inappropriate modifications of these sections could significantly alter the wording of the items and, consequently, impact the construct validity of the instrument [26]. Therefore, it is recommended to handle these modifications cautiously to preserve the questionnaire's psychometric properties and ensure its effectiveness and applicability in different health research contexts.

			One of the main limitations of this study was the small sample size. Although the number of subjects studied was sufficient to perform an Exploratory Factor Analysis (EFA), it did not allow for a Confirmatory Factor Analysis (CFA). While EFA helps identify empirical factor structures, which are highly dependent on the sample and the number of items [16], CFA validates these structures, provides fit indices to compare different theoretical models, and tests factorial invariance across different populations. This is the standard next step for the adaptation and validation of instruments [27]. It is suggested that future studies using this instrument to assess the acceptability of health procedures and interventions should estimate a CFA as a first analysis to test the underlying factor structure proposed in the present study.

		

		
			Conclusion

			The current study conducted the cross-cultural adaptation and validation of the generic TFA questionnaire's Spanish version. The final instrument consists of 6 items focused on assessing the acceptability constructs defined in the TFA, along with one additional item dedicated to measuring general acceptability. The structure of the questionnaire is organized into two factors that demonstrate good external reliability: "knowledge and attitudes toward the intervention" and "cost of the intervention." With acceptable internal consistency, this adapted version of the instrument offers a valuable tool for Spanish-speaking countries to evaluate and compare the acceptability of various health interventions.
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Appendix 1




Frequency of responses for the generic TFA questionnaire items.
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Appendix 2




Eigenvalues obtained from the data, from the parallel analysis and their difference.
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Appendix 3




Spanish version of the generic TFA questionnaire.
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Table 2. Adaptation to Spanish of the items from the generic TFA
questionnaire proposed by Sekhon et al. [5].

Component _ Original question Adapted question
Did you like or dislike [the. iLe gust6 onole gustola
interventionl? intervencionl?

1. Affective

attitude How comfortable were you [did you | ;Cuan comodofa) se sintio [un
feel] with [behavior: ie. participate in | comportamiento; por ejemplo.
engage with] [the interventionl? participar enl [ta intervencion?

{Cuanto esfuerzo requirio
How much effort did it take [behavior; | [un comportamiento; por

i L. participate in] [the interventionl? | ejemplo, para participar enl [ta
intervencionl?
Existen consecuencias
There are moral or ethical morales o éticas debido a (un
consequences due to [behavior;ie. | comportamiento; por ejemplo.
participate il [the interventionl? | participaren la intervencion]
3. Exhicality
How fai s [the interventionl for | ;En qué medida es justalla
Ipeople/participants/recipients] with | intervencion] para llas personas/
conditionl? participantes/destinatarios] con
Icondicionl?
[The intervention] has improved | [La intervencion] ha mejorado [un
4. Perceived
o ercened. | Ibehaviour/conditon/clnical comportamiento/ta condicidn/el
outcomel: 3
tis clear to me how [the Tengo claro como la intervencion]
S.intervention | interventionl willhelp [manage/ | me ayudara a gestionar/mejorar]
conerence improvel my [behaviour/condition/ | mi [comportamiento/condicion /
clinical outcomel resultado clinicol

4Cun sequro(a) se siente con
respecto a [el comportamiento,
por ejemplo, participar enl [la
intervencionl?

[Un comportamiento, por ejemplo.
participar en] [ta intervencion]

How confident did you feel about
6. Selt-efficacy | [behavior; i.e. participate in] [the
intervention]?

[Behavior; ie. participate in] [the

7. OPROTUNIYY | ipyorventionl interfered with my

costs i interfirio con mis otras
k2 prioridades
8. General How acceptable was [the 4Cuan aceptable fue la

acceptability | intervention] to you? lintervencion] para usted?





