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Abstract 

Objective: Naming is commonly impaired in people with neurodegenerative diseases and 

brain injury, and as a result, its accurate assessment is essential. The aim of this study was to 

provide normative data for the 15-item Spanish version of the Boston Naming Test (BNT) for 

an adult population from eight Latin American countries.  

Method: The total sample consisted of 2,828 participants from Argentina, Chile, Cuba, El 

Salvador, Mexico, Honduras, Paraguay, and Puerto Rico. Multiple regressions were used to 

provide normative data following a four-step process.  

Results: Regression models showed a linear effect of age on the 15-item BNT total score for 

Argentina, Chile, Mexico, and Puerto Rico. In contrast, Paraguay showed a quadratic age 

effect. Almost all countries showed a positive linear effect of education, except Cuba which 

presented a quadratic effect. Sex was a significant predictor in Argentina, Chile, Cuba and 

Mexico, where women scored lower than men.  

Conclusions: This study provides normative data for the 15-item Spanish version of the BNT 

and offers a free open-access calculator that will assist in the efficacious use of this 

neuropsychological test in clinical practice and research in the future.  

 

Keywords: 15-item Boston Naming Test, Neuropsychological assessment, Latin 

American adult population, Healthy people, Normative Data. 

 

Key Points 

Question: To provide normative data for the 15-item Boston Naming Test (BNT) for adults from eight 

Latin American countries. 

Findings: Regression models showed a linear or quadratic effect of age, education and sex around the 

countries on the 15-item BNT. 

Importance: This study provides normative data for the 15-item Spanish version of the BNT and offers 

a free open-access calculator. 

Next steps: This study will assist in the efficacious use of this neuropsychological test in clinical 

practice and research in the future.  
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Introduction 

In recent decades, the prevalence of people with neurodegenerative disorders such as 

dementia, multiple sclerosis (MS), or brain injury (e.g., traumatic brain injury [TBI]) has 

increased (e.g. Alegret et al., 2012; King et al., 2020; Lo et al., 2021). Therefore, accurate 

assessment and treatment of these diseases and disorders have become a priority for the vast 

majority of governments and health systems worldwide (e.g. Kristinsson et al., 2020; Mueller 

et al., 2018). Among the cognitive impairments that people with different neurological 

disorders usually present, the most frequent are attention impairments (Boerma et al., 2017), 

memory deficits (Blom et al., 2021), difficulties with executive functions (Fisher et al., 2018), 

and language impairment (Blom et al., 2021). 

 Language encompasses a series of processes such as repetition (Kristinsson et al., 

2020), fluency (Botha & Josephs, 2019; Kristinsson et al., 2020; Mueller et al., 2018), 

comprehension (Kristinsson et al., 2020; Mueller et al., 2018), naming (Kristinsson et al., 

2020), reading (Tabet et al., 2020), and writing (Berger et al., 2005). It allows humans to 

express ideas and emotions, as well as to understand what others think and feel. Language is 

commonly impaired in people with brain damage and neurodegenerative diseases, and its 

accurate assessment is essential to determine which of the underlying language processes are 

impaired and may need targeted intervention (Alegret et al., 2012; Botha et al., 2019; 

Kristinsson et al., 2020). In particular, naming is the most commonly impaired language 

process among these individuals, and its evaluation is important because it is sensitive to 

changes in brain function (Kristinsson et al., 2020; Mueller et al., 2018; Roth et al., 2018). 

Different instruments measure this language process, but one of the most widely used tests 

around the world is the standard-Boston Naming Test (BNT; Leite et al., 2017). 

 The BNT (Kaplan et al., 1983) consists of 60 drawings presented in order of difficulty. 

A total score is based on spontaneous correct answers and correct responses after providing a 
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semantic cue. The BNT evaluates the ability to access the lexicon and naming, and it has been 

widely used in people with different types of diseases/disorders, such as dementia (Clark et 

al., 2009; Gardini et al., 2013;), TBI (Kavé et al., 2011; Zgaljardic et al., 2013), MS (Rivera et 

al., 2022; Roth et al., 2018), Parkinson Disease (e.g. Henry & Crawford, 2004), and stroke 

(Brady et al., 2001; Kim et al., 2011), among others. Normative data have been developed for 

the BNT in different countries including Turkey (Ekinci-Soylu & Cangöz., 2018), the 

Netherlands (Van der Elst et al., 2006), Spain (Peña-Casanova et al., 2009; Rami et al., 2008), 

Portugal (Vicente et al., 2021), and several Latin American countries (Kim et al., 2018; 

Olabarrieta-Landa et al., 2015; Rodríguez-Lorenzana et al., 2020). 

 Performance on the BNT has been associated with age (Gollan et al., 2007; 

Olabarrieta-Landa et al., 2015; Peña-Casanova et al., 2009; Rodríguez-Lorenzana et al., 2020; 

Soylu & Cangöz., 2018), gender (Olabarrieta-Landa et al., 2015; Peña-Casanova et al., 2009; 

Rodríguez-Lorenzana et al., 2020; Soylu & Cangöz., 2018), education (Gollan et al., 2007; 

Olabarrieta-Landa et al., 2015; Peña-Casanova et al., 2009; Rodríguez-Lorenzana et al., 2020; 

Soylu & Cangöz., 2018), and bilingualism (Erdodi et al., 2017; Gollan et al., 2007), so that 

the score on the standard-BNT decreases with age (Olabarrieta-Landa et al., 2015; Peña-

Casanova et al., 2009) and increases respect more years of education (Olabarrieta-Landa et 

al., 2015; Peña-Casanova et al., 2009). On the other hand, bilingual individuals score better on 

the standard-BNT (e.g., Gollan et al., 2007), while no gender differences are reported among 

the literature (Olabarrieta-Landa et al., 2015; Peña-Casanova et al., 2009). 

Different short versions of the BNT exist including the 30-item BNT version (Graves 

et al., 2004; Leite et al., 2017; Saxton et al., 2000) and the 15-item BNT version (Attridge et 

al., 2020; Graves et al., 2004; Leite et al., 2017), both showing appropriate representation of 

the standard-BNT (Erdodi et al., 2018; Hobson et al., 2011; Leite et al., 2017). In the English 

version, the correlation between the standard-BNT and the 30-item BNT is 0.98 and for the 
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15-item BNT is 0.93 (Graves et al., 2004), while in the Spanish version, the correlation 

between de standard BNT and the 15-item version ranges between 0.82 and 0.93 (Nebreda et 

al., 2011). No articles have been found on the correlation of 30-item BNT and standard-BNT 

in the Spanish version. The main advantage of these shorter versions is the ability to include 

them in different neuropsychological batteries as they require less administration and scoring 

time (Alegret et al., 2012; Zgaljardic et al., 2013). However, there is a lack of normative data 

for the shorter versions of the BNT. Although there are no studies that reports using BNT 

normative data from Anglo-Saxon populations shows impairment in Latino population, there 

are studies that state that between 28% and 57% of the clinicians use norms from other 

countries with their Latinos patients (Arango-Lasprilla et al., 2017). Additionally, Kim et al. 

(2018) showed that the standard-BNT administered to bilingual people both in English and 

Spanish had no equivalence on the execution. 

In light of this, it is argued that having norms for a short version of the BNT can be 

useful for clinicians, as it may mitigate time and demand constraints, making it easier to 

include in testing protocols. Thus, the aim of this study was to provide normative data for the 

15-item version of the BNT for an adult population in eight Latin-American countries. 

Material and Methods 

Participants 

The sample consisted of 2,828 healthy participants from eight Latin American 

countries: Argentina (n = 316), Chile (n = 245), Cuba (n = 292), El Salvador (n = 244), 

Honduras (n = 181), Mexico (n = 1129), Paraguay (n = 258), and Puerto Rico (n = 163). The 

sampling strategy resulted from considering the age distribution, education level, and sex of 

participants by country. The demographic characteristics by country can be found in Table 1.  

 

Insert Table 1 
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The inclusion criteria were being: (a) between 18 to 95 years of age, (b) born and 

currently living in the country where the protocol was conducted, (c) native Spanish-speaker, 

(d) having at least 1 year of formal education, (e) able to read and write at the time of 

evaluation, (f) having a score of 23 or more on the Mini-Mental State Examination (MMSE; 

Folstein et al., 1975; Villaseñor-Cabrera et al., 2010; Ostrosky-Solís et al., 2000), (g) having a 

score of 4 or less on the Patient Health Questionnaire–9 (PHQ-9), which is a 9-item 

psychological tool that assesses the frequency of depressive symptoms during the last two 

weeks on a 0 to 3 scale, where 0 means “not at all” and 3 means “almost every day” (Kroenke 

et al., 2001), and (h) having a score of 90 or more on the Barthel Index, a 10-item scale that 

evaluates basic activities of daily living (ADL), where a score of 0 means the participant 

needs help in all ADL and 100 means that the person is completely independent (Mahoney & 

Barthel, 1965; Zhang et al., 2022).  

A self-report questionnaire was administered to collect data about medical history and 

health status. People who met the following criteria were excluded from the study: (a) having 

a neurological diagnosis or psychiatric condition, (b) having consumed and/or daily use of an 

illicit substance, (c) having a history of non-controlled systemic disease (e.g., diabetes 

mellitus), (d) having a regular use of pain drugs or other medications that may impact 

cognitive functioning, and/or (e) having a severe visual and/or hearing deficit. Participants 

were volunteers and did not receive financial compensation for their involvement in the study. 

For further information about data collection see Guàrdia-Olmos et al. (2015), and 

Olabarrieta-Landa et al. (2015). 

Procedure 

This study was conducted as part of a larger study to generate normative data in 

healthy adults from several Latin American countries. As the coordinating institution, The 
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‘Masked’ Ethics Committee approved this study. Data collection was conducted between 

March 2013 and August 2014. Participants were recruited through advertisements in different 

institutions (local business, community facilities and universities). All participants were 

volunteers and contacted by a member of the team to explain the characteristics of the study, 

sign an informed consent form and collect sociodemographic information of interest. The 15-

item Spanish version of the BNT was applied in conjunction with other tests in a single day, 

and the battery had a total duration of 70 minutes. 

Measure 

 The 15-item Spanish version of the BNT used in this study was created by Kaplan et 

al. (2005). Participants had to name a set of black and white illustrations, which were 

presented from least to most difficult. The administration of the short-BNT was as follows: 

(a) the slides were presented in order one at a time, (b) the response had to be given within 20 

seconds, (c) if participants said a word different from the expected one, it was transcribed and 

a semantic cue was given only if the incorrect response was not within the correct semantic 

category, (d) if the semantic cue was not sufficient, a phonological cue was provided. The 

total score for each subject was calculated considering the number of correct spontaneous 

answers and the number of correct answers after a semantic clue (Chen et al., 2014; 

Olabarrieta-Landa, et al., 2015; Tamaš et al., 2021). Thus, synonyms were not considered 

correct responses. The names of the items used in the Spanish version of the BNT were listed 

in supplemental material A1. 

Statistical Analyses 

Exploratory Data Analysis 

Spearman correlations (𝑟𝑠) were calculated between the 15-item BNT total score and 

age, education, and sex (see Table 2). To determine whether significant differences between 
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the countries existed on the 15-item BNT, an analysis of covariance (ANCOVA) was 

performed, where age and education were covariates and country as fixed-effect factor.  

The Effects of Sociodemographic Variables and Normative Data 

The effects of demographic variables on the 15-item-BNT total score were analyzed 

by multiple regression models in each country. The full-regression model included the 

following predictors: age, age2, education, education2, sex, and the two-level interactions 

between these variables (𝐼𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑠𝑖). The predictors age2 and education2 were the result 

of the age and education centered, respectively, using the expression: (age – mean age; 

education – mean education)2. This form of centering predictors has been commonly used to 

avoid multicollinearity (Kutner et al., 2005). Squared predictors were used in the full 

regression models to allow for quadratic effects of these variables on the 15-item BNT total 

score. Additionally, sex was dummy coded as woman = 0 and man = 1. The multiple 

regression model computed for each country was: 

𝑌̂𝑖 =  Β0 + Β𝑖(𝑎𝑔𝑒 −  𝑥̅𝑎𝑔𝑒 𝑏𝑦 𝑐𝑜𝑢𝑛𝑡𝑟𝑦)
𝑖

+  Β2(𝑎𝑔𝑒 −  𝑥̅𝑎𝑔𝑒 𝑏𝑦 𝑐𝑜𝑢𝑛𝑡𝑟𝑦)
𝑖

2
+   Β3(𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 −

 𝑥̅𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 𝑏𝑦 𝑐𝑜𝑢𝑛𝑡𝑟𝑦)
𝑖

+  Β4(𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 −  𝑥̅ 𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 𝑏𝑦 𝑐𝑜𝑢𝑛𝑡𝑟𝑦)
𝑖

2
+  Β5𝑠𝑒𝑥𝑖 +

 Β𝑘𝐼𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑠𝑖 +  𝜀𝑖. 

The model assumes that the residuals 𝜀𝑖 are normally distributed, with means 0 and 

standard deviation 𝜎𝜀
2 (𝜀𝑖~𝑁[0, 𝜎𝜀

2]). When creating the regression models for each country, 

all predictors and their respective two-way interactions were used following the methodology 

of Rivera et al. (2019). The independent variables that were not significant for each country 

were removed, and the regression model was adjusted again with the remaining parameters. A 

Bonferroni alpha-level of .005 (.05/10 ≈ 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑜𝑟s) was used to avoid Type I 

errors due to multiple testing. Four assumptions were analyzed in this study for each 

regression model: (a) multicollinearity, which was evaluated with the Variance Inflation 

Factor (VIF) that be no greater than 10 (Kutner et al., 2005), (b) homoscedasticity, by 
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applying Levene’s test on the residuals of the predicted scores for each country (Van der Elst 

et al., 2006), (c) standardized residual normality applying the Kolmogorov-Smirnov test, and 

(d) the existence of values influencing the predictors or the total score, calculated by Cook’s 

distance, whose distribution is characterized by 𝐹(𝑝, 𝑛 − 𝑝). In this mathematical expression, 

𝑝 is the number of the total predictors in each final regression model (including the constant) 

and 𝑛 is the sample size (Kutner et al., 2005).  

Using the final regression models, normative data adjusted for the appropriate 

sociodemographic variables were generated using a four-step methodology (Rivera et al., 

2019, 2020; Van der Elst et al., 2006): (a) calculation of the predicted test score (𝑌̂𝑖), which is 

based on the estimate of the fixed effects independent variables (parameters) of the final 

regression model obtained; (b) computation of the residual value (ℯ𝑖), using the difference 

between the raw score of the test and the 𝑌̂𝑖, expressed as ℯ𝑖 =  𝑌𝑖 −  𝑌̂𝑖; (c) making use of the 

residual standard deviation (𝑆𝐷ℯ) values, calculated from the final regression model as 

follows: 𝑧𝑖 =  ℯ𝑖/𝑆𝐷ℯ; and finally (d) the percentile of each 𝑧𝑖 calculated in the previous step 

was obtained using the cumulative distribution function, (only if the assumption of normality 

of the residuals in the sample was met) or by means of the empirical-type distributive 

function, in case this assumption was not met. This four-step process was applied to the total 

score by each country. All analyses were performed using R version 4.0.3 for macOS (R-

Development Core Team, 2020).  

Results 

Exploratory Data Analysis 

Spearman's correlation coefficients (𝑟𝑠; Table 2, Supplemental material A2, and 

Supplemental material A3) showed that age was significantly associated with the 15-item 

BNT total score for Chile (𝑟𝑠 = -.32; p<.0001; 𝑟2= .10), Cuba (𝑟𝑠 = -.23; p<.0001; 𝑟2=.06), El 

Salvador (𝑟𝑠 = -.19; p<.01; 𝑟2=.04), Mexico (𝑟𝑠 = -.35; p<.0001; 𝑟2=.12), Paraguay (𝑟𝑠 = -.40; 
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p<.0001; 𝑟2=.16), and Puerto Rico (𝑟𝑠 = -.24; p<.01; 𝑟2=.06). In addition, education showed a 

significant relationship for all countries in all Spearman’s correlations (𝜌’s >26; p<.0001). 

Sex was significant for Argentina (𝑟𝑠 = .16; p<.01; 𝑟2=.02), Chile (𝑟𝑠 = .19; p<.01; 𝑟2=.03), 

Cuba ( 𝑟𝑠 = .27; p<.0001; 𝑟2=.07), and Mexico (𝑟𝑠 = .16; p<.0001; 𝑟2=.03; Table 2). An 

ANCOVA showed a significant difference on the 15-item BNT total score across countries 

(F= 13.48; 𝑝<.0001; partial η2= 0.13).  

 

Insert Table 2 

 

Model Assumptions and the Effects of Sociodemographic Variables 

The four assumptions of the multiple linear regression analysis were met in most of 

the countries. Regarding multicollinearity, all the countries presented values of VIF <2, so 

that multicollinearity was not observed in any country. The maximum Cook’s distance value 

was .097 for Chile, indicative of the existence of influential cases (relating this value to an 

F(4, 241) distribution yields a percentile value of 1.7, which is well below the threshold 

percentile value = 50).With respect to homoscedasticity, Levene’s test indicated that the final 

models in some countries had heteroscedasticity, except Argentina, Chile, Honduras, and 

Puerto Rico. In case of heteroscedasticity, 𝑆𝐷𝑒 were calculated for each quartile predicted-

score group (see Table 3, last column). The analysis of the standardized residual values of the 

regression models showed that they were normally distributed (evaluated with the 

Kolmogorov-Smirnov test), except for Paraguay, where the empirical distribution was used to 

convert 𝑧𝑖.to percentile. 

 

Insert Table 3 
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The final regression models showed a linear effect of age on the 15-item BNT total 

scores for Argentina, Chile, Mexico, and Puerto Rico, where BNT total scores decreased with 

age. However, a quadratic age effect on the 15-item BNT total score was observed in 

Paraguay, where the 15-item BNT showed the higher test-score between 18 and 20 years of 

age, and decreased onwards in a curvilinear pattern. In relation to education, almost all 

countries showed a positive linear effect, such that greater years of education led to a higher 

15-item BNT total score. Nonetheless, Cuba, had a quadratic effect of education. As a result, 

the mean predicted score showed an increment of the test-scores until 13 and 14 years of 

education, then the pattern tended to decrease slowly. Sex was significant in Argentina, Chile, 

Cuba, and Mexico, such that women scored lower than men (see Table 3).  

Calculation of Normative Data  

 The procedure for transforming raw scores into percentiles for the 15-item Spanish 

version of the BNT total score in each country was completed using the four-step procedure 

described in the statistical analyses section. A brief example of the calculation of normative 

data follows. To calculate the percentile for a 30-year-old Chilean male, with 8 years of 

education and who scored a 13 on the 15-item Spanish version of the BNT total score, the 

following steps should be taken: (a) to calculate the expected 15-item BNT test score for this 

participant: which provides the final regression models in Chile use the “b” regression 

weights of each predictor to estimate the expected total score which equals: 𝑌̂𝑖 =  10.76 +

(−0.03 ∗ (30 −  57.4)𝑖) +   0.21 ∗ (8 −  9.55)𝑖 +  0.86 ∗ 1= 12.117. (b) Calculate residual 

value (𝑒𝑖), that is, 𝑒𝑖 =  13 − 12.117 = 0.884. (c) The residual is standardized by means of 

the 𝑆𝐷𝑒 (residual) value of the model (see column in Table 3 to obtain the country-specific 

𝑆𝐷𝑒 value according to the participant’s 𝑌̂). In this case 𝑧𝑖 =
𝑒𝑖

𝑆𝐷𝑒
=

0.884

0.863
= 1.024.  

To avoid human errors when calculating the normative data, and to facilitate the 

process to clinicians, a calculator was created in Microsoft Excel, and a clinician must enter 
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the following information: country, age, education, sex of participant, and the total score in 

the 15-item BNT. This calculator is freely available for all users and may be downloaded at 

https://neuropsychologylearning.com/datos-normativos-archivos-descargables/ 

Discussion 

The goal of the current study was to validate the 15-item version of the BNT and to 

provide normative data for the adult population in eight Latin American countries. The data 

were explored through country-specific adjustments for sex, education, and age in each 

model. Out of the eight countries, a weak but significant positive correlation was found 

between sex and total scores in Argentina, Chile, and Cuba - with Mexico showing a slightly 

stronger correlation. When included in the regression models, sex remained significant in 

those four countries, showing slightly higher scores in men compared to women. The minimal 

correlation between sex and 15 item-BNT total scores is broadly consistent with other studies 

examining the BNT standard or short forms that have found no or minimal sex differences 

(Abeare et al., 2022; Fastenau et al., 1998; Fillenbaum et al., 1997; Mitrushina et al., 2005; 

Olabarrieta-Landa et al., 2015). Moreover, in the four other countries (i.e., Puerto Rico, 

Paraguay, Honduras, and El Salvador) showing no differences by sex, there may be specific 

cultural or gender norms impacting the scores. Plausible explanations for these gender 

differences, or lack thereof, may be the influence of the educational system structure and sex 

enrollment by country, as well as a reflection of the items being more aligned with traditional 

male roles (Aranciva et al., 2012). 

All countries in this study showed a positive significant correlation (low to moderate 

in strength) between education and the 15-item BNT total scores. The models showed that 15-

item BNT total scores increased with greater years of education across all countries, thus, 

adding to previous research obtaining similar effects (Abeare et al., 2022; Fernández-

Blázquez & Ruiz-Sánchez León, n.d.; Fillenbaum et al., 1997; Olabarrieta-Landa et al., 2015). 
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Interestingly, education was the only factors that was significant across all countries, further 

suggesting that having greater years of education consistently shows more language skills 

irrespective of educational structure or country of residence. Accordingly, these findings 

should be leveraged in the use of education-adjusted norms generated for each country when 

administering the 15-item BNT short form. With this, neuropsychologists in Latin American 

will not only be able to use a shorter version of the BNT, but they will also be also to obtain a 

score accounting for differences in each country’s educational structures.  

In relation to age, 15-item BNT total scores showed significant but small associations 

in four out of the eight countries, including Argentina, Cuba, Mexico, and Paraguay, such that 

total scores decreased with advancing age. The findings are similar to previous studies that 

have shown lower BNT total scores in older adults (Abeare et al., 2022; Fernández-Blázquez 

et al., 2012; Fillenbaum et al., 1997; Neils et al., 1995). Moreover, these findings are also 

congruent with the results in a study by Olabarrieta and colleagues (2015) examining the 

standard-BNT utilizing this same sample, but including two additional countries.   

Constraints on generality 

 This study has several limitations that should be considered in the context of future 

clinical research. First, the study examined the 15-item Spanish version of the BNT in eight 

countries, and thus, generalizability to other countries is limited, and caution should be 

exerted when assessing a participant from a country where data were not collected. As such, a 

potential area for future research is examining generalizability in other Spanish-speaking 

Latin-American countries including Ecuador, Panama, and the Dominican Republic, among 

others. Second, participants in the current study were native Spanish-speakers, and data were 

not collected regarding whether participants spoke additional languages or local dialects. It is 

possible that speaking a second language or local dialect has effects on a participant’s BNT 

performance. Accordingly, future research may focus on examining the influence of 
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monolinguism versus bilingualism on BNT performance. Relatedly, the third point considers 

sample limitations. The sample was a convenience sample with specific inclusion criteria that 

was collected in specific regions of the countries in the study. This strategy may have 

excluded large segments of individuals that otherwise would be present in a national sample. 

For instance, participants in this study were required to have the ability to read and write and 

did not have a history of neurological conditions. Respectively, to expand on the current 

findings, future studies should examine the 15-item BNT’s performance in individuals who 

are illiterate, have a history of neurological conditions, and children, as well as using a 

nationally representative sample in these countries.  

Conclusion 

 Despite these limitations, the current study is the largest neuropsychological normative 

study in Latin America for norming the 15-item version of the BNT among Spanish-speakers 

and represents an initial step toward a larger and more representative normative study in the 

future. This study generated normative data from eight counties with a sizable sample, and it 

will assist in the efficacious use of this neuropsychological test in clinical and research 

practice in the future.  
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Table 1.  

Sociodemographic characteristics for each country 

Country 
n 

Total 

Age Education 
Sex 

Woman Man 

Mean (SD) Min. Max. Mean (SD) Min. Max. n (%) n (%) 

Argentina 316 45.7 (19.5) 18.0 89.0 13.8 (4.53) 5.0 24.0 222 (70) 94 (30) 

Chile 245 57.4 (19.7) 18.0 90.0 9.55 (5.49) 2.0 24.0 143 (58) 102 (42) 

Cuba 292 52.7 (19.4) 18.0 90.0 11.7 (3.64) 2.0 22.0 155 (73) 137 (27) 

El Salvador 244 56.0 (22.1) 18.0 94.0 8.9 (5.3) 1.0 25.0 148 (61) 96 (39) 

Honduras 181 48.8 (18.9) 18.0 89.0 8.6 (5.6) 1.0 24.0 114 (63) 67 (37) 

Mexico 1129 53.5 (20.2) 18.0 94.0 9.3 (4.9) 1 26.0 753 (67) 375 (33) 

Paraguay 258 53.2 (14.8) 18.0 79.0 9.5 (4.4) 3.0 23.0 160 (62) 98 (38) 

Puerto Rico 163 49.0 (16.9) 21.0 89.0 13.4 (4.1) 2.0 25.0 90 (55) 61 (45) 

Note. n indicates sample size. SD means Standard Deviation. Min. and Max. indicate 

minimum and maximum, respectively.  
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Table 2. 

Spearman correlation and coefficient of determination between raw score and age, education 

and sex for each country. 

Note. 𝑟𝑠 = Spearman’s correlation between total scores for each country and age, education 

and sex. 𝑟2 = coefficient of determination. * p<.01; ** p < .001; *** p<.0001. 

 

Countries 
Age Education Sex 

𝒓𝒔 𝒓𝟐  𝒓𝒔 𝒓𝟐 𝒓𝒔 𝒓𝟐 

Argentina .072 .01 .46*** .21 .16* .02 

Chile -.32*** .10 .48*** .23 .19* .03 

Cuba -.23*** .06 .26** .05 .27*** .07 

El Salvador -.19* .04 .60*** .37 .13 .02 

Honduras -.12 .01 .69*** .47 .19 .04 

Mexico -.35*** .12 .45*** .20 .16*** .03 

Paraguay -.40*** .16 .55*** .30 .01 .00 

Puerto Rico -.24* .06 .43*** .19 .07 .00 
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Table 3.  

Final multiple linear regression models and residuals values for the short-BNT total score by 

country. 

Country Predictor b 

b 

95% CI 

[LL, UL] 

Fit 
Residuals 

𝒀̂𝒊 SDe 

Argentina 

(Intercept) 12.01** [11.81, 12.22] 

R2   = .268** 

95% CI[.18,.34] 

<11.5 

11.6-12.1 

12.2-12.9 

>12.9 

0.975 

1.09 

0.868 

0.728 

Age 0.01** [0.01, 0.02] 

Education 0.21** [0.17, 0.25] 

Sex 0.66** [0.28, 1.05] 

Chile 

(Intercept) 10.76** [10.36, 11.15] 

R2   = .293** 

95% CI[.20,.37] 

<9.9 

10.0-10.9 

11.0-12.1 

>12.1 

0.468 

0.858 

0.802 

0.863 

Age -0.03** [-0.04, -0.01] 

Education 0.21** [0.15, 0.27] 

Sex 0.86** [0.25, 1.47] 

Cuba 

(Intercept) 11.36** [10.98, 11.74] 

R2   = .229** 

95% CI[.14,.30] 
All values 2.193 

Education 0.22** [0.15, 0.29] 

Education2 -0.03** [-0.05, -0.02] 

Sex 1.35** [0.84, 1.86] 

El Salvador 
(Intercept) 10.37** [10.10, 10.63] R2   = .378** 

95% CI[.29,.46] 
All values 2.096 

Education 0.31** [0.26, 0.36] 

Honduras 

(Intercept) 8.66** [8.35, 8.98] 

R2   = .488** 

95% CI[.39,.57] 

<6.9 

7.0-7.7 

7.8-9.9 

>9.9 

2.06 

2.42 

1.90 

1.88 

Education 0.37** [0.31, 0.43] 

Mexico 

(Intercept) 10.50** [10.36, 10.65] 

R2   = .281** 

95% CI[.24,.32] 
All values 2.028 

Age -0.03** [-0.04, -0.03] 

Education 0.19** [0.16, 0.21] 

Sex 0.50** [0.25, 0.76] 

Paraguay 

(Intercept) 13.27** [13.06, 13.49] 

R2   = .295** 

95% CI[.20,.37] 
All values 1.207 

Age -0.02** [-0.03, -0.00] 

Age2 -1.1-3** [< -0.00, < -0.00] 

Education 0.15** [0.11, 0.19] 

Puerto Rico 

(Intercept) 11.50** [11.12, 11.87] 

R2   = .202** 

95% CI[.09,.30] 

<11.1 

11.2-11.4 

11.5-12.2 

>12.3 

2.79 

2.83 

1.87 

1.71 

Age -0.02 [-0.05, 0.00] 

Education 0.24** [0.14, 0.33] 

Note. b represents unstandardized regression weights. Lower Limit (LL) and Upper Limit (UL) 

indicate the lower and upper limits of a confidence interval, respectively. ** p < .001 




