A factorial structure purpose for the Latin American version of the Appraisal of Self-care Agency Scale and measurement invariance analysis by demographic groups in mexican population

Abstract
The present study aimed to identify a factorial structure for the Latin American version of the Appraisal of Self-care Agency Scale (ASA Scale) and test the performance of the structure proposed in mexican population of different demographic groups. A total of 1156 participants participated. As analytical methods included, an exploratory factor analysis (EFA) was performed to obtain a factorial structure that would enable the application of a reduced ASA Scale; confirmatory factor analysis (CFA) of the structure found was applied on different sex and age groups; finally, a measurement invariance (MI) analysis was performed by these groups. As results, the EFA enabled the generation of a reduced 16-item version divided into three correlated factors (ASA-3F Scale); the CFA revealed that the scale proposed presents a good fit for the total number of participants and the individual groups, however, it was optimized to obtain a 12-item scale; and, the MI analysis conducted on the 16-item scale by demographic group obtained a weak level by sex and only a configural level by age group. It is concluded that the ASA-3F Scale may be a viable proposal for the evaluation of self-care in the demographic groups studied.
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Propuesta de estructura factorial para la versión Latinoamericana de la Escala de Valoración de la Capacidad de Autocuidado y análisis de invarianza de la medición por grupos demográficos en población mexicana
Resumen
El presente estudio tuvo como objetivo identificar una estructura factorial para la versión Latinoamericana de la Escala de Valoración de la Capacidad de Autocuidado (Escala ASA) y probar el desempeño de la estructura propuesta en población mexicana de diferentes grupos demográficos. Participaron un total de 1156 participantes. Como métodos analíticos incluidos, se realizó un análisis factorial exploratorio (AFE) para obtener una estructura factorial que permitiera obtener una Escala ASA reducida; se realizó un análisis factorial confirmatorio (CFA) de la estructura encontrada en diferentes grupos de sexo y edad; finalmente, se realizó un análisis de invarianza de medición (IM) a través de estos grupos. Como resultados, el AFE permitió generar una versión reducida de 16 ítems divididos en tres factores correlacionados (Escala ASA-3F); el CFA reveló que la escala propuesta presenta un buen ajuste para el total de participantes y los grupos individuales, sin embargo, fue optimizada para obtener una escala de 12 ítems; el análisis de IM realizado en la escala de 16 ítems por grupo demográficos obtuvo un nivel débil por sexo y solo un nivel configural por grupo etario. Se concluye que la Escala ASA-3F puede ser una propuesta viable para la evaluación del autocuidado en los grupos demográficos estudiados.
Palabras clave:  Autocuidado; Comportamientos saludables; Adolescentes; Adultez media; Adulto mayor.

Introduction
Like other Latin American countries, the mexican population is currently experiencing serious health problems related to demographic and epidemiological changes which are posing great challenges for healthcare systems, requiring them to serve larger populations with chronic non-communicable diseases that demand a greater number of health services, thus placing a high economic burden on health systems (Atun et al., 2015; Foreman et al., 2018). Therefore, it is very important to monitor and promote the committed involvement of the population in administering their own health, namely their capacity for self-care, which demands the adoption of healthy evidence-based behaviors and habits to maintain or improve one’s state of health and prevent future health risks or disease (Barello et al., 2014; Battersby et al., 2010; Weinger et al., 2014).
Currently, various conceptual and instrumental approaches to self-care can be found in different disciplines (Richard & Shea, 2011; Van De Velde et al., 2019; Wilkinson & Whitehead, 2009), while the relationship between this concept and others, such as self-efficacy, patient empowerment, and health literacy, has been found to involve various dimensions or domains, such as the following: the ability to obtain and understand health knowledge and information; cognitive abilities; the ability to fulfill social roles; the management of one’s health, which is related to the ability to effectively access health services, interact with service providers, and rationally use medicines and medical technologies; the ability to lead a healthy lifestyle; motivational skills; and, self-knowledge (Wang et al., 2014). 
Among the theories that have been used in the construction of instrumental approaches to measuring self-care in the area of health, some pertain to social psychology, such as cognitive social theory (Bandura, 1986), and the nursing sciences, such as self-care deficit theory (Orem, 2001). However, the most notable theoretical development is Orem’s self-care deficit theory, which is framed in her general theory of nursing and identifies two major concepts: “self-care agency”, defined as the ability to participate in one’s own care; and, “self-care behaviors”, defined as the activities and actions that people carry out to stay healthy and maintain their well-being (Orem, 2001).
Self-care deficit theory led to the development, in various countries, of instrumental approaches such as the Exercise of Self-care Agency (ESCA scale), the Perceived Self-Care Agency Questionnaire (PSCAQ scale), the Self-as-Carer Inventory (SCI), and the Appraisal of Self-care Agency Scale (ASA scale). However, to date, most of these scales have been found to have limited evidence of validity and reliability (Matarese et al., 2017; Muñoz et al., 2005).
The ASA Scale was originally developed in English mainly with adults or the elderly, proposed as one-dimensional and comprising 24 items (of which nine are inverse) and five response levels. The scale has been adapted to languages such as Dutch, Norwegian, Danish, Swedish, and Spanish (Evers et al., 1993; Gallegos, 1998; Matarese et al., 2017; Söderhamn et al., 1996; van Achterberg et al., 1991). In addition, versions have been generated for the evaluation of self-care in specific groups such as hypertensive patients (Fok et al., 2002), although, as with the other self-care scales mentioned above, evidence of validity and reliability is limited (Matarese et al., 2017).
Concerning the internal structure of the ASA Scale, proposals for its factorial structure have been made based on specific age groups, such as older adults, one of which involved a five-dimensional model based on the Swedish version of the ASA Scale (Soderhamn & Cliffordson, 2001), recently confirmed though CFA in a new Spanish version of this scale (Colomer & Useche, 2021). Another of the proposed models is a reduced version (the ASA-R Scale) consisting of 15 items divided into three dimensions (“having power for self-care”, “developing power for self-care”, and “losing power for self-care”) (Sousa et al., 2010). This scale was devised based on a sample of adults aged over 21 years and used an extraction method that does not consider the correlation between factors (Damásio & Koller, 2013). As mentioned before, the original English version of the ASA Scale had a total of nine inverse items, several of which were preserved in the third dimension proposed by Sousa et al., in contrast to recent recommendations for avoiding the use of this type of item (Vigil-Colet et al., 2020). Although this model has been tested in other languages via CFA, this has been conducted mainly with older adults (Alhambra-Borrás et al., 2017; Damásio & Koller, 2013; Guo, Söderhamn, et al., 2017; Guo, Zauszniewski, et al., 2017; Stacciarini & Pace, 2017). 
The first Spanish version of the ASA Scale was developed in Latin-America, particullarly in Mexico (Gallegos, 1998) and later adapted in Colombia as a 24-item scale, finishing with three inverse items and four response levels (Manrique & Velandia, 2009; Velandia & Rivera, 2009). While this version has been studied in other Latin American countries in different etary groups (Espinoza et al., 2020; Leiva et al., 2016a, 2016b), its internal structure has not been clearly defined in a way to obtain a factorial structure and analyze its performance in different demographic groups. A previous study explored the psychometric properties and measurement invariance by demographic groups using the uni-dimensional model, however, it concluded the necessity to continue the research towards the definition of a multidimensional factorial structure testing the proposed model in different demographic groups (Díaz de León et al. 2022). 
The present study aimed to develop a proposal for the factorial structure of the Latin American version of the ASA Scale and test its performance in different demographic groups.
 
Methods
Participants
A total of 1,156 subjects, mostly residents of the city of Morelia, Michoacan, Mexico, participated in the present study and comprised three main groups: 546 adolescents (aged 14-21, 54% women, and 46% men); 445 people in early and middle adulthood (aged 21 -59 years, 100% women); and, 114 older adults (age ≥ 60 years, 69.1% women and 30.9% men). Support was provided by the Secrectaría de Salud de Michoacán (SSM) for gathering the participants in an urban primary care health center. Table 1 shows the socio-demographic characteristics of the participants.



Table 1. 
Socio-demographic characteristics of the participants
	
	Total participants
(n = 1,156)
	Adolescence
(n = 546)
	Early and middle adulthood
(n = 445)
	Older adults
(n = 165)

	Age in years, M (SD)
	31.89 (18.92)
	16.22 (1.46)
	37.35 (8.36)
	69.04 (6.12)

	 
	
	
	
	

	Sex, n (%)
	
	
	
	

	  Female
	854 (73.9)
	295 (54.0)
	445 (100.0)
	114 (69.1)

	  Male
	302 (26.1)
	251 (46.0)
	0 (0)
	51 (30.9)

	 
	
	
	
	

	Education, n (%)
	
	
	
	

	  No basic education
	166 (14.4)
	1 (0.2)
	126 (28.3)
	39 (24.2)

	  Primary
	195 (16.9)
	1 (0.2)
	130 (29.2)
	64 (39.8)

	  Secondary
	290 (25.2)
	103 (18.9)
	169 (38.0)
	18 (11.2)

	  High school or technical college
	478 (41.5)
	441 (80.8)
	20 (4.5)
	17 (10.6)

	  Undeergraduate degree or higher
	23 (2.0)
	0 (0)
	0 (0)
	23 (14.3)

	 
	
	
	
	

	Marital status, n (%)
	
	
	
	

	  Single
	575 (49.8)
	536 (98.2)
	17 (3.8)
	22 (13.5)

	  Married or cohabiting
	478 (41.4)
	9 (1.6)
	378 (84.9)
	91 (55.8)

	  Divorced or separated
	51 (4.4)
	1 (0.2)
	41 (9.2)
	9 (5.5)

	  Widowed
	50 (4.3)
	0 (0)
	9 (2.0)
	41 (25.2)

	 
	
	
	
	

	Employment, n (%)
	
	
	
	

	  No
	795 (68.8)
	425 (77.8)
	304 (68.3)
	66 (40.0)

	  Yes
	361 (31.2)
	121 (22.2)
	141 (31.7)
	99 (60.0)

	 
	
	
	
	

	Affiliation to health services, n (%)
	
	
	
	

	  SESA
	825 (72.2)
	370 (67.8)
	361 (81.1)
	94 (61.8)

	  IMSS
	236 (20.6)
	114 (20.9)
	82 (18.4)
	40 (26.3)

	  ISSSTE
	34 (3.0)
	15 (2.7)
	2 (0.4)
	17 (11.2)

	  Other or none
	48 (4.2)
	47 (8.6)
	0 (0)
	1 (0.7)


Notas.
aSSM: Secretaría de Salud de Michoacán; IMSS: Instituto Mexicano del Seguro Social; ISSSTE: Instituto de Seguridad y Servicios Sociales  para los Trabajadores del Estado. The IMSS and ISSSTE are social security programs for people in formal employment. SSM services are aimed at people without social security.

Instrument
A structured questionnaire that included the items from the Spanish version of the ASA Scale (Manrique & Velandia, 2009; Velandia & Rivera, 2009) was designed for the present study, comprising 24 items that categorized the frequency with which self-care activities are performed into four levels: never (= 1); almost never (= 2); almost always (= 3); and, always (= 4). It is worth noting that three items have an inverse load (items 6, 11, and 20). The questionnaire was delivered to the participants in printed form for them to fill out, although assistance was provided on request.
Data analysis
Exploratory Factor Analysis (EFA)
[bookmark: _Hlk78274296]Of the total sample, the adolescent group was used to obtain a random subsample, corresponding to approximately half of the participants, to be used for the EFA (n = 271), while a Kaiser-Meyer Olkin (KMO) test was also performed, as was Bartlett’s test of sphericity to evaluate the adequacy of the data for the EFA. Moreover, a parallel analysis was carried out to analyze the number of possible factors, while the minimum residuals were used as an estimation method and an oblique rotation (oblimin) was applied. The forcing method was considered to obtain three factors with saturations > .300. Before the EFA was performed, the inverse items were eliminated, taking into account the current recommendations (Vigil-Colet et al., 2020).
Confirmatory Factor Analysis (CFA)
A CFA was performed to test the three-factor correlated model proposed by the EFA (Figure 1) for both the total sample of participants not selected for this analysis and the particular demographic groups as classified by sex and age. The estimation method used for the CFA was the weighted least square mean and variance (WLSMV), which considers the ordinal nature of the items to calculate polychoric correlations (Brown, 2015). The following were obtained as adjustment indicators: the chi-square statistic (Chi2); the comparative fit index (CFI), with criteria of acceptable fit > .90; the standardized root mean square residual (SRMR), with criteria of acceptable fit  < .80; and, the root mean square error of approximation (RMSEA), with criteria of acceptable fit  < .80. Tests were conducted on the effects of parameter release in terms of covariances between the errors of the items (identified by a modification index analysis).
[image: ]
Figure 1. Structure of the proposed 3-factor model
Measurement Invariance (MI)
An MI analysis was performed using a multigroup CFA on the proposed three-factor model, comparing by sex and age groups. The robust maximum likelihood (MLR) method was used as the estimation method, following the procedure suggested in the literature for the evaluation of four MI levels, configural, weak, strong, and strict, with the latter three undertaken via different levels of restrictions (equal factor loadings, equal intercepts, and error variances) (Putnick & Bornstein, 2016). The CFI and RMSEA indices were used, with the above-discussed criteria, to evaluate both the adjustment of the multigroup models and the changes in indices between levels after the configural level, applying a tolerance for these changes as suggested in the literature (CFI ≤ .010 and RMSEA ≤ .015).
Reliability
The internal consistency was evaluated using Coefficient α and the composite reliability (CR) of the three factors of the proposed model for each demographic group.
Software
The SPSS 25 software was used for the data management, some descriptive analysis, and the internal consistency calculations (Coefficient α). The EFA, CFA and MI analysis used the RStudio software, including the psych, semTools, lavaan, and semPlot packages (Epskamp,2015; Jorgensen, TD Pornprasertmanit, S. Schoemann & Rosseel, 2021; Revelle, 2020; Rosseel, 2012).
Ethical considerations
The research protocol was approved by the Ethics Committee of the Facultad de Enfermería, Universidad Michoacana de San Nicolás de Hidalgo (Approval Number: CIB / FacEnf / 036/2015).
 
Results
Descriptive analysis of the item scores
Table 2 shows the descriptive statistics for each of the items of the ASA Scale, for all participants, by gender and age group. 

Table 2. 

Descriptive analysis of the items of the ASA Scale.

	
	
	
	Sex
	Age groups

	
	
	Total of
participants
(n = 1,156)
	Men
(n = 302)
	Women
(n = 854)
	Adolescence
(n = 546)
	Early and middle adulthood
(n = 445)
	Older adults
(n = 165)

	No.
	Itema
	M
	SD
	M
	SD
	M
	SD
	M
	SD
	M
	SD
	M
	SD

	1.
	A medida que cambian las circunstancias, yo voy haciendo ajustes para mantener mi salud.
	3.13
	.91
	3.17
	.93
	3.02
	.84
	3.05
	.85
	3.30
	1.00
	2.98
	.78

	2.
	Reviso si las actividades que normalmente hago para mantenerme con salud son buenas.
	3.13
	.87
	3.17
	.90
	2.99
	.77
	3.00
	.78
	3.32
	.99
	3.04
	.67

	3.
	Si tengo problemas para moverme o desplazarme me las arreglo para conseguir ayuda
	2.87
	1.08
	2.98
	1.09
	2.55
	1.00
	2.74
	.93
	3.20
	1.16
	2.41
	1.07

	4.
	Yo puedo hacer lo necesario para mantener limpio el ambiente donde vivo
	3.34
	.65
	3.43
	.65
	3.09
	.58
	3.09
	.55
	3.72
	.65
	3.14
	.43

	5.
	Primero hago lo que sea necesario para mantenerme con salud
	3.27
	.72
	3.33
	.76
	3.11
	.58
	3.09
	.62
	3.58
	.78
	3.05
	.62

	6.
	Creo que me faltan las fuerzas necesarias para cuidarme como debo
	2.17
	1.22
	2.28
	1.24
	1.87
	1.12
	1.92
	1.14
	2.44
	1.28
	2.30
	1.19

	7.
	Si quiero, yo puedo buscar las formas para cuidar mi salud y mejorar la que tengo ahora
	3.31
	.71
	3.38
	.72
	3.12
	.64
	3.12
	.61
	3.64
	.74
	3.09
	.62

	8.
	Cambio la frecuencia con que me baño para mantenerme limpio
	2.96
	1.05
	3.10
	1.03
	2.55
	1.02
	2.47
	1.01
	3.58
	.85
	2.90
	.78

	9.
	Hago cambios en mis alimentos para mantener el peso que me corresponde.
	2.69
	1.13
	2.80
	1.13
	2.40
	1.07
	2.36
	1.06
	3.04
	1.17
	2.85
	.91

	10.
	Cuando hay situaciones que me afectan, yo las manejo para que no afecten mi forma de ser
	3.16
	.85
	3.23
	.86
	2.97
	.80
	2.99
	.79
	3.43
	.89
	3.03
	.74

	11.
	Pienso en hacer ejercicio y descansar un poco durante el día, pero no tengo tiempo para hacerlo
	2.87
	1.04
	2.96
	1.04
	2.63
	1.01
	2.65
	1.00
	3.20
	1.01
	2.68
	1.03

	12.
	Cuando necesito ayuda, puedo recurrir a mis amigos de siempre
	2.89
	.98
	2.90
	1.05
	2.86
	.76
	2.87
	.76
	2.99
	1.21
	2.68
	.93

	13.
	Puedo dormir lo suficiente como para no sentirme cansado
	2.87
	1.01
	2.86
	1.08
	2.90
	.81
	2.77
	.91
	2.99
	1.17
	2.89
	.85

	14.
	Cuando me dan orientación sobre mi salud, pido que me aclaren lo que no entiendo
	3.15
	.85
	3.23
	.86
	2.91
	.78
	2.94
	.78
	3.47
	.89
	2.96
	.71

	15.
	Yo examino mi cuerpo para ver si hay algún cambio
	3.00
	1.02
	3.11
	1.02
	2.72
	.97
	2.68
	1.02
	3.45
	.94
	2.88
	.79

	16.
	He sido capaz de cambiar hábitos que tenía muy arraigados, con tal de mejorar mi salud
	3.14
	.91
	3.19
	.95
	3.01
	.77
	3.02
	.82
	3.37
	1.01
	2.90
	.78

	17.
	Cuando tengo que tomar una nueva medicina, recurro al profesional de salud para que me dé información sobre los efectos secundarios
	2.95
	1.02
	3.07
	1.02
	2.63
	.95
	2.61
	.96
	3.41
	.98
	2.86
	.83

	18.
	Soy capaz de tomar medidas para evitar que mi familia y yo corramos peligro.
	3.30
	.69
	3.38
	.70
	3.05
	.59
	3.08
	.59
	3.65
	.71
	3.07
	.54

	19.
	Soy capaz de evaluar qué tanto me sirve lo que hago para mantenerme con salud
	3.26
	.78
	3.31
	.80
	3.11
	.70
	3.11
	.72
	3.56
	.81
	2.95
	.62

	20.
	Por realizar mis ocupaciones diarias, es muy difícil que tenga tiempo para cuidarme
	2.71
	1.18
	2.85
	1.16
	2.31
	1.15
	2.38
	1.16
	3.19
	1.07
	2.48
	1.10

	21.
	Si mi salud se ve afectada, yo puedo conseguir información para saber qué hacer…
	3.31
	.69
	3.41
	.68
	3.05
	.64
	3.10
	.61
	3.69
	.60
	3.02
	.69

	22.
	Si yo no puedo cuidarme, busco ayuda
	3.17
	.81
	3.28
	.79
	2.85
	.78
	2.91
	.76
	3.59
	.70
	2.87
	.76

	23.
	Puedo destinar un tiempo para mi
	3.20
	.75
	3.26
	.80
	3.02
	.56
	2.95
	.64
	3.60
	.74
	2.95
	.65

	24.
	A pesar de mis limitaciones para moverme, soy capaz de cuidarme como a mí me gusta
	3.21
	.77
	3.28
	.80
	3.00
	.63
	3.02
	.63
	3.53
	.84
	2.98
	.65


Notes.
a  Items with reverse loading (6, 11, and 20) are shown in italics.

Exploratory Factor Analysis
The KMO value for the sample selected for the EFA was 0.692, showing that the sample size can be considered sufficient for performing the analysis. Moreover, the Bartlett’s sphericity test found statistically significant (p < .001) results, showing the feasibility of performing the EFA. The parallel analysis identified five possible dimensions, although only one had an eigenvalue greater than 1. A three-dimension model was selected for evaluation, with the results, shown in Table 3, used to construct a model proposal comprising 16 items (ASA-3F Scale) divided into the following three correlated factors: 1) Proactivity towards self-care; 2) Self-care ability; and, 3) Self-complacency (or Complacency). The graphic representation of the proposed model is shown in Figure 1.

Table 3. 

Results of the EFA conducted on the ASA Scale in the adolescent subsample (n =271)

	Itema
	Factors identified b

	
	Factor 1
	Factor 2
	Factor 3

	1
	0.466
	0.186
	-0.033

	2
	0.237
	0.257
	0.167

	3
	0.054
	0.068
	0.101

	4
	0.007
	0.379
	0.018

	5
	-0.106
	0.433
	-0.002

	6*
	
	
	

	7
	0.083
	0.423
	0.039

	8
	0.114
	-0.017
	-0.222

	9
	0.378
	0.085
	0.026

	10
	0.184
	0.161
	0.298

	11*
	
	
	

	12
	0.125
	0.136
	-0.023

	13
	0.186
	0.031
	0.437

	14
	0.606
	0.035
	-0.137

	15
	0.440
	-0.193
	0.332

	16
	0.313
	0.115
	0.146

	17
	0.344
	-0.101
	0.123

	18
	-0.06
	0.346
	0.142

	19
	0.094
	0.445
	0.075

	20*
	
	
	

	21
	0.163
	0.313
	-0.072

	22
	0.098
	0.092
	0.17

	23
	-0.133
	0.043
	0.607

	24
	0.005
	0.190
	0.360


Notes.
aThe inverse items are shown with an asterisk (these items are eliminated prior to carrying out the EFA).
bHigh factor load (> .300) results are shown in bold.


Confirmatory Factor Analysis
The results of the CFA conducted on the proposed model for all participants and the different demographic groups are shown in Table 4. As can be seen, for most of the items, high factor loadings (> .300) were obtained for the different groups. However, some items showed different behaviors for the groups compared, as can be seen for Item 4, where low factor loadings (< .300) were obtained for the adolescent and male groups, with the same result obtained for Item 17 for the early and middle adulthood groups. Taking into account these results and that obtained by the EFA, items 1 and 17 for Factor 1 and items 4 and 21 for Factor 2 were eliminated to give a 12-item scale. The results obtained with the CFA for this scale are shown in Table 5.
Table 4. 
Results obtained via the application of the CFA on the ASA-3F Scale (16 items) on the total sample and the different age and sex groups

	
	
	General fit
	Fit for sexa,b
	Fit by age group

	
	Item
	Total number of
participants
(n=885)
	
Men
(n=170)
	
Women
(n=270)

	Adolescentsa
(n=275)
	Early and middle adulthood
(n=445)
	Older adults
(n=165)

	Factor 1
	1
	.600
	.537
	.555
	.511
	.694
	.625

	
	9
	.569
	.509
	.461
	.443
	.583
	.557

	
	14
	.693
	.548
	.663
	.526
	.605
	.782

	
	15
	.701
	.552
	.569
	.506
	.657
	.662

	
	16
	.674
	.523
	.586
	.519
	.733
	.634

	
	17
	.700
	.438
	.455
	.297
	.671
	.727

	Factor 2
	4
	.717
	.109
	.329
	.179
	.763
	.328

	
	5
	.743
	.658
	.473
	.585
	.801
	.478

	
	7
	.694
	.499
	.471
	.524
	.668
	.380

	
	18
	.766
	.540
	.623
	.490
	.748
	.766

	
	19
	.713
	.507
	.678
	.608
	.704
	.682

	
	21
	.639
	.424
	.617
	.497
	.362
	.615

	Factor 3
	10
	.642
	.589
	.437
	.575
	.707
	.361

	
	13
	.363
	.474
	.355
	.409
	.384
	.334

	
	23
	.702
	.338
	.488
	.321
	.646
	.654

	
	24
	.758
	.632
	.715
	.660
	.766
	.735

	Coefficient α
	Factor 1
	.732
	.632
	.654
	.562
	.713
	.774

	
	Factor 2
	.766
	.537
	.590
	.553
	.705
	.595

	
	Factor 3
	.529
	.482
	.495
	.476
	.439
	.512

	Composite reliability

	Factor 1
	.820
	.688
	.722
	.628
	.821
	.827

	
	Factor 2
	.861
	.621
	.707
	.649
	.839
	.721

	
	Factor 3
	.718
	.586
	.576
	.566
	.727
	.609

	Factor correlations

	F1-F2
	.904
	.958
	.766
	.839
	.877
	.843

	
	F1-F3
	.762
	.566
	.718
	.704
	.607
	.624

	
	F2-F3
	.827
	.741
	.937
	.873
	.605
	.884


Notes.
a The subsample of adolescents selected for the EFA is excluded.
b The middle and late adulthood age group is excluded to compensate for the sample size of both groups 
c Results obtained for the model without covariances between errors for the items











Table 5. 
Results obtained via the application of the CFA on the ASA-3F scale (12 items) with all participants and by sex and age groups.

	
	
	General fit
	Fit for sexa,b
	Fit by age group

	
	Item
	Total number of
participants
(n=885)
	
Men
(n=170)
	
Women
(n=270)

	Adolescentsa
(n=275)
	Early and middle adulthood
(n=445)
	Older adults
(n=165)

	Factor 1
	9
	.579
	.486
	.483
	.433
	.592
	.601

	
	14
	.709
	.545
	.641
	.536
	.639
	.758

	
	15
	.723
	.598
	.594
	.535
	.697
	.713

	
	16
	.691
	.530
	.575
	.511
	.781
	.631

	Factor 2
	5
	.737
	.606
	.498
	.573
	.759
	.474

	
	7
	.691
	.488
	.470
	.499
	.669
	.402

	
	18
	.759
	.530
	.618
	.476
	.763
	.773

	
	19
	.718
	.476
	.726
	.641
	.711
	.655

	Factor 3
	10
	.658
	.614
	.455
	.594
	.701
	.358

	
	13
	.373
	.478
	.369
	.389
	.369
	.383

	
	23
	.677
	.335
	.470
	.304
	.636
	.669

	
	24
	.767
	.603
	.709
	.657
	.788
	.700

	Coefficient α
	Factor 1
	.659
	.542
	.584
	.504
	.634
	.691

	
	Factor 2
	.711
	.491
	.541
	.509
	.679
	.544

	
	Factor 3
	.529
	.482
	.495
	.476
	.439
	.512

	Composite reliability

	Factor 1
	.772
	.622
	.663
	.577
	.774
	.772

	
	Factor 2
	.817
	.604
	.671
	.632
	.817
	.672

	
	Factor 3
	.720
	.585
	.578
	.560
	.726
	.615

	Factor correlations

	F1-F2
	.875
	.985
	.697
	.790
	.789
	.810

	
	F1-F3
	.744
	.532
	.703
	.696
	.585
	.558

	
	F2-F3
	.808
	.811
	.914
	.895
	.589
	.900


Notes.
a The subsample of adolescents selected for the EFA is excluded.
b The middle and late adulthood age group is excluded to compensate for the sample size of both groups 
c Results obtained for the model without covariances between errors for the items

The adjustment of the model proposed for the 16 and 12-item scales for both the total sample and each of the demographic groups are presented in Table 6. For both scales, the proposed three-factor model obtained a good fit, although this was slightly better for the 12-item scale (16-item scale: CFI: .954, SRMR: .048, RMSEA: .073; and, 12-item scale: CFI: .969, SRMR: .042, RMSEA: .068). The incorporation of the covariance between errors for items e23-e24 (identified as the most important via a modification indices analysis) improved the fit of the models for both scales.





Table 6. 
Results for the adjustment indices obtained via the application of the CFA for the ASA- 3F Scale with all participants and by sex and age groups.

	
	Modelc
	Chi2
	gl
	CFI
	SRMR
	RMSEA

	General fit model

	Total number of participants
(n=885)
	3F (16 ítems)
	572.48***
	101
	.954
	.048
	.073

	
	3F (12 ítems)
	257.47***
	51
	.969
	.042
	.068

	
	3F (16 ítems) 
covariances: e23-e24
	490.80***
	100
	.962
	.044
	.066

	
	3F (12 ítems) covariances: e23-e24
	128.32***
	50
	.988
	.030
	.042

	Model fit by sexa,b 

	Men
	3F (16 ítems)
	165.07***
	101
	.884
	.084
	.061

	(n=170)
	3F (12 ítems)
	93.41***
	51
	.902
	.079
	.070

	
	3F (16 ítems) 
covariances: e23-e24
	159.43***
	100
	.893
	.082
	.059

	
	3F (12 ítems) covariances: e23-e24
	85.93**
	50
	.917
	.075
	.065

	Women
	3F (16 ítems)
	207.82***
	101
	.908
	.072
	.063

	(n=270)
	3F (12 ítems)
	124.15***
	51
	.909
	.069
	.073

	
	3F (16 ítems) 
covariances: e23-e24
	207.74***
	100
	.907
	.072
	.063

	
	3F (12 ítems) covariances: e23-e24
	123.47***
	50
	.909
	.069
	.074

	Model fit by age group

	Adolescentsa
	3F (16 ítems)
	183.81***
	101
	.904
	.071
	.055

	(n=275)
	3F (12 ítems)
	115.97***
	51
	.903
	.070
	.068

	
	3F (16 ítems) 
covariances: e23-e24
	183.12***
	100
	.904
	.071
	.055

	
	3F (12 ítems) covariances: e23-e24
	114-80***
	50
	.903
	.069
	.069

	Early and middle adulthood
(n=445)
	3F (16 ítems)
	409.33***
	101
	.865
	.091
	.083

	
	3F (12 ítems)
	227.71***
	51
	.882
	.087
	.088

	
	3F (16 ítems) 
covariances: e23-e24
	304.49***
	100
	.910
	.075
	.068

	
	3F (12 ítems) covariances: e23-e24
	95.90***
	50
	.969
	.052
	.045

	Older adults
	3F (16 ítems)
	209.52***
	101
	.899
	.087
	.081

	(n=165)
	3F (12 ítems)
	108.18***
	51
	.919
	.079
	.083

	
	3F (16 ítems) 
covariances: e23-e24
	209.18***
	100
	.898
	.087
	.082

	
	3F (12 ítems) covariances: e23-e24
	106.51***
	50
	.920
	.078
	.083


Notes.
a The subsample of adolescents selected for the EFA is excluded.
b The middle and late adulthood age group is excluded to compensate for the sample size of both groups 
c The covariance between errors that obtained the highest modification index in the general model was considered.
*p < .050; **p < .010; ***p < .001


Concerning the adjustment of the models for the particular demographic groups, in all cases, satisfactory or very close to satisfactory adjustments were obtained, thus fulfilling this criterion. As was observed with the adjustment of the models obtained for the total sample, the 12-item scale showed better adjustment indexes than the 16-item scale for the specific demographic groups, while the addition to the models of the covariance between the item errors (e23-e24) improved the fit. 
Internal consistency
The internal consistency results obtained using Coefficient α and the composite reliability for each of the model factors both for the total sample and by demographic group are presented in Table 4 for the 16-item scale and Table 5 for the 12-item scale.
For the 16-item scale, Coefficient α was acceptable for factors 1 and 2 (.732 and .766, respectively), although poor for Factor 3 (.529), while inferior results were obtained for specific demographic groups, ranging from .562 to .774 for Factor 1, from .537 to .705 for Factor 2, and from .439 to .529 for Factor 3. The 12-item scale presented inferior results for factors 1 and 2 because this coefficient is sensitive to the number of items.
The composite reliability was acceptable for the 16-item scale for the three factors (.820, .861, and .718, respectively), while, for the specific demographic groups, inferior results were obtained, ranging from .628 to .827 for Factor 1, from .621 to .839 for Factor 2, and from .566 to .727 for Factor 3. As previously observed, the 12-item scale presented mostly inferior results.
Measurement Invariance
Table 7 shows the MI evaluation results by demographic group. The MI analysis applied by sex, for the 16-item scale revealed that it was possible to obtain the weak level for both models (with or without covariances for e23-e24), while, for the 12-item scale, it was possible to obtain the strong level for both models (with or without covariances for e23-e24). The MI analysis applied by age group for the 16-item scale revealed that it was only possible to obtain the configural level for both models (with or without covariances for e23-e24), while, for the 12-item scale, it was possible to obtain the weak level for both models (with or without covariances for e23-e24).





Table 7.
Results for the evaluation of invariance for the measurement of the ASA-3Fa

	
	Model
	Invariance level
	Chi2
	gl
	CFI
	CFI
	RMSEA
	RMSEA

	Invariance by sexb 

	3F (16 ítems)
	Configural
	274.96***
	240
	.879
	--
	.041
	--

	
	
	Weak
	286.44**
	215
	.882
	.003
	.039
	-.002

	
	
	Strong
	306.57***
	228
	.870
	-.012
	.040
	.001

	(n= 440)
	
	
	
	
	
	
	
	

	
	3F (12 ítems)
	Configural
	130.85*
	102
	.925
	--
	.036
	--

	
	
	Weak
	137.60*
	111
	.931
	.006
	.033
	-.003

	
	
	Strong
	150.33*
	120
	.921
	-.010
	.034
	.001

	
	
	Strict
	172.95*
	132
	.894
	-.027
	.038
	.004

	
	
	
	
	
	
	
	
	

	
	3F (16 items) convariances:
e23-e24
	Configural
	274.21***
	200
	.877
	--
	.041
	--

	
	
	Weak
	285.30**
	213
	.881
	.004
	.039
	-.002

	
	
	Strong
	305.56***
	226
	.869
	-.012
	.040
	.001

	
	
	
	
	
	
	
	
	

	
	3F (12 items) covariances:
e23-e24
	Configural
	129.42*
	100
	.924
	--
	.037
	--

	
	
	Weak
	135.36*
	109
	.932
	.008
	.033
	-.004

	
	
	Strong
	148.23*
	118
	.922
	-.010
	.034
	.001

	
	
	Strict
	172.47**
	130
	.890
	-.032
	.039
	.005

	Invariance by age group

(n= 885)
	3F (16 ítems)
	Configural
	568.88***
	303
	.844
	--
	.055
	--

	
	
	Weak
	646.95***
	329
	.814
	-.030
	.057
	.002

	
	
	
	
	
	
	
	
	

	
	3F (12 ítems)
	Configural
	271.10***
	153
	.887
	--
	.051
	--

	
	
	Weak
	297.57***
	171
	.879
	-.008
	.050
	-.001

	
	
	Strong
	368.40***
	189
	.828
	-.051
	.057
	.007

	
	3F (16 items) convariances:
e23-e24
	Configural
	506.04***
	300
	.879
	--
	.048
	--

	
	
	Weak
	578.79**
	326
	.852
	-.027
	.051
	.003

	
	
	
	
	
	
	
	
	

	
	3F (12 ítems) covariances
e23-e24
	Configural
	202.96**
	150
	.949
	--
	.035
	--

	
	
	Weak
	227.20**
	168
	.943
	-.006
	.035
	0

	
	
	Strong
	329.92***
	186
	.862
	-.081

	.051
	.016


Notes. 
a The subsample selected for the EFA is excluded
b In order to observe a better comparison by sex, only adolescents and older adults are included
*p < .050; **p < .010; ***p < .001

Discussion
The present study explored an approach to obtaining a shorter and clearer factorial definition of the Latin American version of the ASA Scale with different demographic groups. The analysis carried out enabled the proposal of a generic factorial structure for the ASA Scale which consisted of three correlated factors and avoided the inclusion of inverse items, thus ensuring adherence to the relevant recommendations made in the literature (Vigil-Colet et al., 2020).
Contrary to other published proposals, which were made based on samples mainly comprising older adults (Sousa et al., 2010; Soderhamn & Cliffordson, 2001), the factorial structure proposed by the present study was obtained from the adolescent group, which was the largest of the total sample. This decision was taken based on the hypothesis that this age group has superior cognitive abilities that can discriminate between each item, thus helping to define the different dimensions of self-care. The EFA carried out in the present study enabled the selection of 16 items and the identification of three factors, thus highlighting that it was possible to identify the dimensions applied by the present study: Self-care ability, as related to participants’ ability to exercise self-care; Proactivity towards self-care, which represents the activities that people carry out proactively to stay healthy; and, Self-complacency (or Complacency), which refers to the activities that people carry out more passively, as related to the ability to rest, relax, and to do things their own way responsibly. 
The three-factor correlated model proposed in the present study performed excellently in the CFA with all participants, although the results were slightly less satisfactory when the analysis was disaggregated by demographic group. The analysis by sex found a better fit for the model for females than for males, although the internal consistency was similar for both. In the analysis by age group, the best fit was obtained for the adolescent group (as expected), while results for the early and middle adulthood and older adult groups were slightly below the established criteria, although some internal consistency indicators were found to be better for some factors or dimensions for these groups.
Some of the correlations observed between factors were high (> 0.900) for both the total sample (F1-F2) and some demographic groups. However, it should be noted that other studies have also reported high correlations between factors when performing a CFA on proposed factorial models such as the three-factor model of the ASA-R Scale (Damásio & Koller, 2013; Sousa et al., 2010, Stacciarini & Pace, 2017), which seems to show that self-care is a complex construct with intricate and highly-related dimensions.
Despite the good adjustment indices obtained for the three-factor model proposed in the 16-item scale in the CFA, the results showed that the items of the ASA Scale behave differently for the demographic groups studied. The description of the factorial loadings, when disaggregated by demographic group, shows different behaviors between the sex and/or age groups for some items, which were observed mainly for item 17 for Factor 1, items 4 and 21 for Factor 2, and items 13 and 23 for Factor 3. Furthermore, different correlation patterns were obtained for the factors for some of the specific demographic groups, such as that observed for the F1-F2 correlation for the male group and the F2-F3 correlation for the female group. These results provide an insight into possible problems in the MI, by sex and age group, at a configural level, which motivated the decision to develop a shorter 12-item scale that could perform better in terms of MI.
In light of the above, the measurement invariance (MI) analysis conducted by demographic group found that the proposed 16-item scale only obtained the weak level by sex and the configural level by age group. However, the 12-item version achieved better results in this regard, obtaining the strong level by sex and the weak level by age group (regardless of the release of parameters as covariances between item errors). It could be concluded that the proposed scales obtain similar scores for men and women, but they score differently by age group, this last, maybe because self-care capacity is a construct related to ability, which may depend on age, so the meaning of each of the items may be different for each age group, as was observed for the factorial loadings.
One of the strengths identified for the present study is that it was possible to include representatives of the different demographic groups pertaining to sex and age. The methodology used involved an EFA based on an extraction technique recently recommended in the literature that considers the correlation between factors (Lloret-Segura et al., 2014), while the AFC took into account the ordinal nature of the items in the estimation method used. The inclusion of the MI analysis, the use of which on this scale has not been reported in the literature, is also notable. One of the weaknesses identified for the present study is that it did not include male participants in the early and middle adulthood groups in the sample, which meant that adjustments had to be made during the analysis, while another weakness was the absence of MI analysis conducted for other variables, such as schooling or socio-economic level.
As a final consideration, it should be noted that the present study identifies a shorter proposal for the Spanish version of the ASA Scale for generic use with different demographic groups, which could be useful for research related to self-care or for practical purposes. However, the use of generic versions to assess self-care capacity could compromise the validity of the scale for use with particular groups, which may be significant considering that each demographic group may have specific self-care needs that should be assessed using specific instruments. Therefore, given that the development of generic scales to assess self-care capacity in different demographic groups is a difficult challenge, the development of specific scales for each group should be considered. 
It is concluded that the ASA-3F scale is a viable proposal for evaluating the self-care capacity of the demographic groups studied, both in a research context and in practice. However, the findings of the present study identified various research opportunities to both generate more evidence on scale validity and develop specific scales for each demographic group.
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