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               Abstract: Abstract Background: Low levels of health literacy (HL) are associated with poorer health outcomes for populations. The implementation of HL assessment strategies has the potential to change clinical practice and ensure better health outcomes.Objectives: To determine the best way to assess health literacy in the child population and to identify the instrument with the best psychometric properties.Methods: A  comprehensive  systematic  review  of  the  scientific  literature  in  the  ERIC,  ProQuest,  PsycINFO, PubMed, and Science Direct databases was conducted for all articles published to date in English and Spanish. A total of 304 articles were obtained and classified with Excel to remove duplicates, resulting in a total of 165 potentially relevant articles. After a full-text analysis, 11 studies were selected.Results: Nineteen instruments were identified that measure health literacy in children: 13 general HL instruments and 6 specific HL instruments relating to food, mental health, and cancer.Discussion/Conclusions: Instruments that are adaptations of the original tools used in adults, although they were shown to have good psychometric properties, they have the same deficiencies. The HLSAC instrument is based on a multidimensional model and has been demonstrated to have internal consistency and construct validity. There is a need for reliable and valid tools that cover all dimensions of the construct and are adapted to the developmental stage of children.
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            BACKGROUND

            Health Literacy (HL) is defined as “people’s knowledge, motivation and competences to access, understand, appraise, and apply health information in order to make judgments and take decisions in everyday life concerning healthcare, disease prevention and health promotion to maintain or improve quality of life during the life course.”
(Sørensen, y otros, 2012). Originally, three levels are recognised: functional, interactive, and critical HL. (Nutbeam, 2000).

            From a health promotion perspective, improving HL at an early age is crucial to the health and development of children and adolescents. HL interventions for children and adolescents can lead to improvements in healthy behaviours and reduced use of emergency services.
(Diamond, Saintonge, August, & Azrack, 2011)
               (Guo, y otros, 2018)
               (Robinson, Calmes, & Bazargan, 2008).


            Compared to adults, basic health knowledge in children and adolescents is influenced by four factors:
(Forrest, Simpson, & Clancy, 1997): ( (1) Development/change: the cognitive capacity of children and adolescents is less developed than that of adults; (2) Dependence: children and adolescents are more dependent on their parents and peers than adults; (3) Differential epidemiology: children and adolescents experience a unique pattern of health, illness, and disability; (4) Demographic patterns: children and adolescents living in poverty or in a single-parent family; families are neglected and require additional care. These differences pose significant challenges for researchers when measuring HL in children.

         

         
            
            STRUCTURED QUESTION

            In the child population, which is the most robust diagnostic test in terms of reliability and validity, compared to the adult population, to assess health literacy?

         

         
            
            METHODOLOGY/EVIDENCE ASSESSMENT

            According to the ATTRACT initiative: Grade I Meta-analyses and/or systematic reviews

            
               
               
                  Search strategy
               

               A comprehensive systematic review of the scientific literature in the ERIC, ProQuest, PsycINFO, PubMed, and Science Direct databases was conducted for all articles published to date (16th October 2018) in English or Spanish.

               The search strategy was designed using the DeCS and MeSH thesauri. Boolean operators (AND/OR) were used to combine search terms. Seven categories were established to group the DeCS and MeSH terms in order to generate all combinations possible and obtain results that are more precise. Each category corresponds to a different domain shown in 
    Table 1. As a result, 16 possible search combinations were obtained..

               
                  
                  
                     Table 1. Categories established for the literature search

                     
                        Note. Source: Compiled by the authors.

                  

                  
                     
                     
                     
                     
                        
                           	Category
                           	Domain
                           	DECS and MESH terms included in the domain
                        

                     
                     
                        
                           	C1
                           	Health literacy
                           	“health literacy”
                        

                        
                           	C2
                           	Psychometric properties
                           	“reliability”, “validity”, “psychometrics”, “reproducibility of results”, “sensitivity and specificity”
                        

                        
                           	C3
                           	Instruments
                           	“tools”, “instrument, “instruments”
                        

                        
                           	C4
                           	Types of instruments
                           	“survey”, “surveys”, “questionniare”, “questionnaires”, “test”, “tests”
                        

                        
                           	C5
                           	Child population
                           	“child”.
                        

                        
                           	C6
                           	Child health
                           	“child health”
                        

                        
                           	C7
                           	Type of publication
                           	“validation studies”, “review”, “comparative study”, “meta-analysis”
                        

                     
                  

                  
                     
                        Note. Source: Compiled by the authors.

                  

               

            

            
               
               
                  Inclusion/exclusion criteria
               

               The inclusion/exclusion criteria followed for the selection of articles focused mainly on the search for studies developing and validating HL questionnaires in children, or in parents in relation to child health, and/or studies analysing the psychometric properties of instruments measuring HL in children.

            

            
               
               
                  Flow diagram
               

               304 articles were extracted from the databases searched. After removing duplicates (139 publications), a total of 165 potentially relevant articles remained to be assessed for eligibility according to their titles and abstracts, while applying the inclusion criteria. After comprehensive screening of the documents, 155 were discarded, leaving a total of 10 articles selected. After consulting the bibliographical references, a new study was added.
    figure 1, shows the flow diagram of the literature search, based on PRISMA 
    (Urrútia & Bonfill, 2009), 
    criteria..

            

         

         
            
            EVIDENCE SUMMARY 

            A total of 11 articles were identified that met the inclusion criteria, which covered a total of 13 general HL instruments, 
  (Okan, y otros, 2018) 
               (Davis, y otros,2006) 
               (Chisolm & Buchanan, 2007)
               (Perry, 2014)
               (Chan, Hsieh, & Liu, 2012) 
               (Wu, y otros,2010) 
               (Schmidt, y otros, 2010) 
               (Yu, Yang, Wang, & Zhang, 2012) 
               (Massey, Prelip,Calimlim, Afifi, & Quiter, 2013) 
               (Guo, y otros, 2018) 
               (Levin-Zamir, Lemish, & Gofin, 2011) 
               (Norman & Skinner, 2006) 
               (Manganello, DeVellis, & Davis, 2015) 
               (Ghanbari,Ramezankhani, & Montanezi, 2016)
               (Driessnack, Chung, Perkhounkova, & Hein, 2014)
               (Paakari, Torppa, Kannas, & Paakari, 2016) 
  as well as 6 specific instruments related to nutrition (HLS-TCO  
  (Schmidt, y otros, 2010); MBL 
  (Williams, y otros, 2017); NLit-P 
  (Gibbs, y otros, 2016); FNLIT 
  (Doustmohammadian, y otros, 2017)), 
  mental health (QuALiSMental  
  (Loureiro, 2015)) 
  and cancer (FCCHL-AYAC 
  (McDonald, Patterson, Costa & Shepherd,2016)). 
  The evidence table  
  (Table 2), 
  qattached at the end of the present bulletin, describes the psychometric properties of each of the general instruments that assess HL in children.

         

         
            
            BRIEF RECOMMENDATION IN THE FORM OF AN ANSWER TO THE ORIGINAL QUESTION 

            There are instruments that are adaptations of the original tools used in adults (such as the REALM-teen, the c-s-TOFHLAd, and the NVS) and, although they were shown to have good psychometric properties, they have the same deficiencies, i.e. they only assess the functional dimension of HL.

            The instruments that have tried to go further, for the most part, suffer from lack psychometric neatness. Of the instruments available to date, the HLSAC is based on a multidimensional model and has been demonstrated to have internal consistency and construct validity. 

            The skill set attained by children vary greatly by age group. Most instruments are used in the adolescent population. It would be necessary to adapt the concepts according to age groups and stages of development taking into account the cognitive and social skills of children of different ages.

            There are virtually no cases in which children are taken into account in the construction of the questionnaire.

            The variability of concepts and theoretical models has repercussions for the development of instruments and hinders the comparison of results.

         

         
            
            
               Table 2. Evidence table of instruments measuring Health Literacy in children

               * Cronbach’s α > 0.7 indicates good internal consistency; 

               ** item-total correlation (α) α 0.40 indicates good internal consistency; 

               *** CVI > 0.80 good content validity (Waltz et al., 1991); +E > 3 shows unidimensionality of the components. 

            

            
               
               
               
               
               
               
               
                  
                     	Instrument / Reference
                     	Population HL components
                     	Reliability
                     	Face validity / Content validity
                     	Construct validity
                     	Criterion validity
                  

               
               
                  
                     	Rapid Estimate of Adolescent Literacy in Medicine – Teen (REALM-teen)
            (Okan, y otros, 2018) 
                        (Davis, y otros, 2006)
                     
                     	1533 adolescents, aged 10-19 years. Functional Health Literacy
                     	INTERNAL CONSISTENCY Cronbach’s α * = 0.94
                     	Content validity: GOOD. Adaptation of existing instrument for adults (REALM)
                     	Convergent validity: SORT-R (r = 0.93, P < 0.01) y WRAT (r = 0.83, P < 0.01). Curve ROC: area SORT-R under ROC (AUC) = 0.84
                     	Not available
                  

                  
                     	Test of Functional Health Literacy in Adolescents (TOFHLAd) 
            (Okan, y otros, 2018) 
                        (Chisolm & Buchanan, 2007)
           Adaptation of the TOFHLA instrument for adults to the adolescent population.
                     	50 adolescents, aged 13-17 years. Two subscales: TOFHLA-R (50 reading comprehension items) and TOFHLA-N (17 numeracy items).
                     	Not available
                     	Content validity: GOOD. Adaptation of existing instrument for adults (TOFHLA)
                     	Convergent validity:
          - TOFHLA-R y WRAT3 (r = 0.59, p<0.001).
          - TOFHLA-R y REALM (r = 0.60, p<0.001).
          - TOFHLA-N y WRAT3 (r = 0.11, p=0.45).
          - TOFHLA-N y REALM (r = 0.18, p=0.22).
                     	Not available
                  

                  
                     	Chinese short-form Test of Functional Literacy in Adolescents 
            (Perry, 2014) 
                        (Chan, Hsieh, & Liu, 2012) 
          (c-s-TOFHLAd)
                     	327 adolescents, aged 16-17 years. Functional HL
                     	INTERNAL CONSISTENCY.Cronbach’s α = 0.85 CTotal-item correlation**: α ranges between 0.44-0.86
           Test-retest reliability (1 week): r = 0.95 (p < 0.001)
           
                     	Content Validity Index (CVI)*** > 0.85 (for all items)
                     	Convergent validity: 
          Correlation of c-sTOFHLAd with REALM = 0.74 (p < 0.001) 
          FACTORIAL VALIDITY 
          CFA indicates a 1-factor model for the adolescent population, as opposed to the adult version (2-factor model)
          1-Factor model
          χ2 35.90; df = 573; p < 0.001; RMSEA = 0.06 90% CI = 0.11-0.15; GFI = 0.92; AGFI = 0.90; SRMR = 0.068; CFI = 0.89
          
                     	Not available
                  

                  
                     	Health Literacy Assessment Booklet (HLAB) 
            (Okan, y otros, 2018) 
                        (Perry, 2014) 
                        (Wu, y otros, 2010)
                     
                     	
          	275 students in 8th-12th grade
           	2 dimensions of HL: 
           	understand and evaluate
          
                     	
          	Inter-rater reliability = 95% concordance of scores
               INTERNAL CONSISTENCY
               Cronbach’s α (total) = 0.92
               α (understand) = 0.88
               α (evaluate) = 0.82
          
                     	Not available
                     	
          FACTORIAL VALIDITY
          Principal Component Analysis (PCA). 2 factors were identified: understand and evaluate
          
                     	
             Multiple linear regression model. 
             Sex (male): r= -0.27; p = 0.004  
             Non-English speaker:
             r = -0.27; p = 0.008  
             Advanced age upon arrival in Canada:
             r = -0.30; p = 0.014  
             Low education level: r = 0.53; p = 0.001
             Absent from school in the previous 4 weeks: r = -0.35; p = 0.016 
          
                  

                  
                     	GeKoKids Questionnaire
            (Okan, y otros, 2018)
                        (Perry, 2014)
                        (Schmidt, y otros, 2010)
                     
                     	852 children, aged 9-13 years
                     	
           	INTERNAL CONSISTENCY
            Cronbach’s α (communication)= 0.73
            α (attitudes) = 0.57 
            Reliability using the Rasch model with the knowledge subscale (χ2 = 6.45, p = 0.17) and the behaviour subscale (χ2 = 15.48, p = 0.12)
    	  
                     	Not available
                     	Not available
                     	Not available
                  

                  
                     	Health Literacy Questionnaire 
            (Okan, y otros, 2018) 
                         (Yu, Yang, Wang, & Zhang, 2012)
                     
                     	8,008 students in primary and secondary education.
                     	
         INTERNAL CONSISTENCY
        Cronbach’s α = 0.73
        Spearman-Brown coefficient = 0.75
          
                     	Not available
                     	Not available
                     	Not available
                  

                  
                     	Multidimensional health literacy instrument 
          (Okan, y otros, 2018) 
                        (Massey, Prelip, Calimlim, Afifi, & Quiter, 2013)
                     
                     	1,208 adolescents, aged 13-17 years
               6 dimensions: A = patient-provider encounter; B = interacting with the healthcare system; C = rights and responsibilities; D = health information seeking; E = confidence in health information from personal source; F = confidence in health information from media source
	  
                     	
           INTERNAL CONSISTENCY
	   Cronbach’s α = 0.834
           Dimensions: 
           A (α = 0.815) 
           B (α = 0.803)
           C (α = 0.827)
           D (α = 0.638)
           E (α = 0.834)
           F (α = 0.709)
                     	Not available
                     	Not available
                     	Not available
                  

                  
                     	Media Health Literacy (MHL)
           (Guo, y otros, 2018)
                        (Levin-Zamir, Lemish, & Gofin, 2011)
                     
                     	Adolescents, aged 13-17 years
          Four dimensions: identification of health content; critical evaluation; perceived influence; and intended action
          
                     	INTERNAL CONSISTENCY
          Cronbach’s α = 0.74
                     	Not available
                     	Not available
                     	
          	Multiple linear regression model. 
             	MHL is associated with females (β = 1.25, p < 0.001) and whose mothers had received > 15 years of education (β = 0.16, p = 0.04). 
               	MHL was positively associated with health empowerment (β = 0.36, p = 0.0005) and health behaviour (β = 0.03, p = 0.05).
          
                  

                  
                     	eHealth Literacy Scale (Eheals)
           (Guo, y otros, 2018)
                        (Norman & Skinner, 2006)
                     
                     	
             664 adolescents and young adults, aged 13-21 years
             Level of eHealth literacy
          
                     	
             INTERNAL CONSISTENCY
             Cronbach’s α = 0.88
             Item-total correlation = 0.51-0.76
             Test-retest reliability (4 measurements): r = ranges between 0.49-0.68
             Intra-class correlation coefficient (for all measurements). r = 0.49
             Modest stability over time
          
                     	
             Theoretical model and experts.
             CVI not available
          
                     	
             FACTORIAL VALIDITY
             Principal Component Analysis. Only one factor was identified (Eigenvalue = 4.479, accounting for 56% of the variance). The factor loading of the 8 items ranged from 0.60 to 0.84.
          
                     	At baseline, eHEALS scores were statistically significant in males (t 726 = 2.236, p = 0.026). No differences were found for the other variables.
                  

                  
                     	Health Literacy Assessment Scale for Adolescents (HAS-A)
          (Guo, y otros, 2018)
                        (Manganello, DeVellis, & Davis, 2015)
                     
                     	
             272 adolescents (aged 12-19 years)
             Scale 1. Communicating health information (5 items)
             Scale 2. Confusion about health information (4 items)
             Scale 3. Understanding health information (6 items)
          
                     	
             INTERNAL CONSISTENCY
             Cronbach’s α (total) = 0.88
             α (scale 1) = 0.77
             α (scale 2) = 0.73
             α (scale 3) = 0.76
          
                     	Not available
                     	
             FACTORIAL VALIDITY
             Exploratory factor analysis: Three main factors were identified accounting for 41% of the variance: Scale 1. Eigenvalue = 7.3; Scale 2. Eigenvalue = 3.0; Scale 3. Eigenvalue = 1.8
             CONVERGENT VALIDITY
             AURA Questionnaire:
             Scale 1: (r = 0.69, p < 0.0001); Scale 2: r = −0.50; Scale 3: r = −0.42 (p value not available).
             Not available: values for the correlation of the questionnaire with REALM-teen and NVS gold standards.
          
                     	White teens scored > on the REALM-Teen, NVS, and Scale 2 (p < 0.0001) than black or Hispanic teens. Non-English speakers scored > on the REALM-Teen (p = 0.001). The REALM-Teen and NVS scores were higher with father/mother education (p < 0.00101; p < 0.0001). Teens receiving free or reduced lunch scored < on the REALM-Teen and NVS (p < 0.0001) and Scale 2 (p = 0.003). Teens receiving special education services scored < on the REALM-Teen and NVS (p < 0.0001). Teens with lower grades scored < on the REALM-Teen and NVS (p < 0.0001), however, not on Scale 1 (p = 0.161), but on Scales 2 (p = 0.003) and 3 (p = 0.005).
                  

                  
                     	Health Literacy Measure for Adolescents (HELMA) 
          (Guo, y otros, 2018)
                        (Ghanbari, Ramezankhani, & Montanezi, 2016)
                     
                     	
             582 adolescents, aged 15-18 years
             8 factors of HL:
             Access (5 items); Reading (5 items); Understanding (10 items); Appraisal (5 items); Use (4 items); Communication (8 items); Self-efficacy (4 items); Numeracy (4 items).
          
                     	
             INTERNAL CONSISTENCY 
             Cronbach’s α (total) = 0.93; Cronbach’s α (factor 1) = 0.61; Cronbach’s α (factor 2) = 0.71; Cronbach’s α (factor 3) = 0.86; Cronbach’s α (factor 4) = 0.89; Cronbach’s α (factor 5) = 0.81; Cronbach’s α (factor 6) = 0.65; Cronbach’s α (factor 7) = 0.83; Cronbach’s α (factor 8) = 0.65
             Intra-class Correlation Coefficient = 0.93
          
                     	
             CONTENT VALIDITY
             Face validity, by 10 experts. CVI value not available.
          
                     	
             FACTORIAL VALIDITY
             Exploratory Factor Analysis: A total of 8 factors were identified accounting for 53.37% of the variance.
          
                     	Not available
                  

                  
                     	Newest Vital Sign used in children (NVS)
          (Driessnack, Chung, Perkhounkova, & Hein, 2014)
                     
                     	47 dyads (N = 94) made up of parents and children aged 7-12 years.
                     	
             INTERNAL CONSISTENCY
             Cronbach’s α (children) = 0.71
             Cronbach’s α (parents) = 0.79
          
                     	Not available
                     	Not available
                     	Not available
                  

                  
                     	Health Literacy for School-Aged Children (HLSAC)
            (Okan, y otros, 2018) 
                        (Paakari, Torppa, Kannas, & Paakari, 2016)
                     
                     	
             3,853 children in 7th-9th grade (aged 13-15 years)
             5 components of HL: theoretical knowledge, practical knowledge, critical thinking, self-awareness, and citizenship
          
                     	
             INTERNAL CONSISTENCY
             Pilot study (16 items): Cronbach’s α (total) = 0.94. α of each component ranged between 0.75 and 0.84.
             Test-Retest (16 items): Structural equation modelling (1 factor) = 0.83; Structural equation modelling (5 factors): theoretical knowledge: 0.88; practical knowledge: 0.81; critical thinking: 0.81; self-awareness: 0.88; citizenship: 0.90
             Final version (10 items) 
             Cronbach’s α (total) = 0.93; α (theoretical knowledge) = 0.77; α (practical knowledge) = 0.74; α (critical thinking) = 0.74; α (self-awareness) = 0.69; α (citizenship) = 0.73
          
                     	
             CONTENT VALIDITY
             Face validity by a group of experts who developed the instrument. The contents of the final version were consulted with adolescents. Quantitative data on CVI not available.
          
                     	
             FACTORIAL VALIDITY
             Confirmatory Factor Analysis.
             Pilot study (16 items).
             Final version (10 items).
             Regression analysis between the two versions: the final version predicts 97% of the variance of the previous instrument (R2 = 0.97, p < 0.01)
          
                     	Not available
                  

               
            

            
               * Cronbach’s α > 0.7 indicates good internal consistency; 

               ** item-total correlation (α) α 0.40 indicates good internal consistency; 

                *** CVI > 0.80 good content validity (Waltz et al., 1991); +E > 3 shows unidimensionality of the components. 

            

         

         
            
            
               Figure 1. Flow diagram
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            Source: Compiled by the authors based on PRISMA criteria (Urrútia, G., & Bonfill, X. (2009). Declaración PRISMA: una propuesta para mejorar la publicación de revisiones sistemáticas y metaanálisis, Med Clin 135 (11), 507-511. doi: 10.1016/j.medcli.2010.01.2015).
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