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ABSTRACT 

Impairment in daily function is required for a dementia diagnosis, but no gold 

standard exists on how to assess this in clinical and research settings. Assessment of daily 

function often relies on self-report by the patient or on the report of a knowledgeable 

informant (e.g., spouse, caregiver). However, these subjective methods are vulnerable to 

unrelated factors, like insight, depression, and caregiver distress. Performance-based 

functional assessments (PBFAs) objectively assess an individual’s functional ability in 

activities of daily living and have demonstrated several advantages to subjective 

measures. In the context of Alzheimer’s disease and related dementias, certain 

communities are at increased risk but less likely to be engaging in research. One reason 

for this may be the lack of culturally appropriate tools. To address this limitation, we 

translated and validated the Medication Management Abilities Assessment (MMAA) 

from English to Spanish to increase the number of culturally-sensitive diagnostic tools 

available for use with Hispanic/Latin Americans, as well as provide a promising measure 

for medication adherence in this population. Face validity was demonstrated through a 

focus group (n=6) to revise the translation to acceptable contextual and cultural 

conditions, while construct validity was demonstrated with a multitrait-multimethod 

approach through a pilot sample (n=60) that completed psychological and cognitive 

assessment measures. The hypotheses for establishing convergent and discriminant 

validity were overall supported by the pilot sample analysis. The test-retest reliability 

estimate of the MMAA was medium in effect size and demonstrated a small practice 

effect. PBFAs and objective measures of cognition were significantly and positively 

associated with medium effect sizes. The self-reported measures of daily function and 
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cognition, as well as the verbal health literacy and reading test were not significantly 

associated with MMAA performance. The present study provides a measure to further 

expand the potential clinical utility of PBFAs in culturally diverse, Spanish-speaking 

populations. 
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I. BACKGROUND 

Alzheimer’s Disease and Related Dementias 

According to the 2021 Alzheimer’s Disease Facts and Figures (Alzheimer’s 

Association, 2021), an estimated 6.2 million Americans ages 65 and older are currently 

living with Alzheimer’s disease and related dementias (ADRDs). ADRDs are 

neurodegenerative conditions characterized by the presence of cognitive symptoms that 

impact the individual’s ability to perform activities of daily living (ADLs). Early in the 

disease, cognitive symptoms impact higher-level ADLs, or instrumental activities of daily 

living, such as managing finances, appointments, and medication, before progressing to 

impact basic ADLs, like eating and bathing. While the cause of ADRD is still questioned, 

the decline in cognitive function appears to be related to the gradual damage and death of 

neurons in various parts of the brain as the disease progresses (Bloom, 2014; Jack et al., 

2009; Villemagne et al., 2013). 

Due to advances in medical, societal, and environmental conditions, the number 

of Americans surviving into late age is expected to continue growing at a dramatic rate. 

Bearing a medical breakthrough, it is projected that by 2060 the number of individuals 

age 65 or older living with ADRD will increase to 13.8 million. With this projection, it is 

expected that ADRD will account for 43% of all older adult deaths (Alzheimer’s 

Association, 2021; Hebert et al., 2013; Weuve et al., 2014). 

Culture and ADRD Risk  

Evidence suggests that risk for ADRD may not be the same for everyone. 

Hispanic/Latinos (H/Ls) are the largest and one of the fastest-growing ethnoracially 

diverse groups in the United States (U.S. Census Bureau, 2010). Additionally, H/Ls have 
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the highest prevalence of ADRD out of any ethnic group in the US, with 12% of older 

H/L adults diagnosed with ADRD (Vega et al., 2017). H/Ls are 1.5 times more likely to 

develop ADRD than non-Hispanic Whites and it is estimated that the number of 

Hispanic/Latinos affected by ADRD will increase over 8-fold, reaching 3.5 million by 

2060 (USC Edward R. Roybal Institute on Aging & LatinosAgainstAlzheimer’s 

Network, 2016). This constitutes a public-health epidemic with a substantial social and 

economic burden.  

Despite this increased risk for ADRD in H/Ls, there is a significant dearth of 

ADRD research in this population compared to non-Hispanic Whites. While H/Ls 

comprise nearly 18% of the US population, they comprise only 1% of clinical trials and 

7.5% of research participants across the approximately 30 Alzheimer’s Disease Research 

Centers (ADRCs) funded by the National Institutes of Health across the nation (USC 

Edward R. Roybal Institute on Aging & LatinosAgainstAlzheimer’s Network, 2016). 

This clearly contributes to challenges in evaluating and treating individuals from such 

underrepresented populations. Moreover, in clinical settings, H/Ls are less likely to be 

treated for ADRD and more likely to be diagnosed at later, more severe stages when 

treatments are less effective (Poon et al., 2009). Several barriers to diagnosis and 

treatment have been identified and include limited access to medical care, language 

barriers, and other cultural factors (Ramirez Gomez et al., 2017).  

To bridge the gap in research, assessment, and treatment of ADRD in H/Ls, 

measures need to be developed and culturally adapted for valid use in H/L populations. 

Researchers have demonstrated that cognitive and psychological measures are subject to 

bias, benefitting the individuals who were reared in the cultural context in which the 
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measure was developed (Ramirez Gomez et al., 2017; Statucka & Cohn, 2019; Vega et 

al., 2017). However, most test adaptation projects in the published literature have not 

followed established guidelines for test adaptation (Rios & Sireci, 2014), which has clear 

implications on the validity of assessment tools used in diverse samples, perpetuating 

health disparities. The present study sought to bridge this gap in a growing area of 

research that shows promise for measuring and tracking functional outcomes in aging and 

ADRD – performance-based functional assessments (PBFAs). 

Measures of Functional Ability 

While impairment in daily function is required for a dementia diagnosis, no gold 

standard exists on how to assess this. In both clinical and research settings, assessment of 

daily function problems often relies on self-report by the patient or on the report of a 

knowledgeable informant (e.g., spouse, caregiver). However, both of these subjective 

methods are vulnerable to unrelated factors, like insight, depression, and caregiver 

distress (Shulman et al., 2006). PBFAs objectively assess an individual’s functional 

ability in ADLs. These measures typically require the examinee to carry out daily tasks 

(e.g., make a phone call, pay a bill, count change, write a shopping list) in a lab setting 

through role-playing.  

Research concerning the utility of PBFAs in H/L populations is limited. Few 

studies have utilized PBFAs to investigate associations of functional ability and 

psychosocial factors in H/L populations. In 2008, a study to investigate the relationship 

between functional capacity and community responsibility in middle-aged and older 

adults of Mexican origin with chronic psychosis, demonstrated that individuals with 

greater community responsibility scored significantly greater on one PBFA – the 
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University of California Performance-Based Skills Assessment, or UPSA (Cardenas et 

al., 2008). This contributes evidence to the utility of the UPSA in evaluating functional 

ability in H/L populations. In 2014, researchers examined the effect of language on the 

UPSA (Patterson et al., 2001) in middle-aged and older US H/Ls with schizophrenia. 

Their results suggest that language of test administration does not appear to influence 

performance on PBFAs after controlling for relevant demographic variables, supporting 

the cross-linguistic and cross-cultural acceptability of these assessments (Bengoetxea et 

al., 2014). In 2016, a validation study of the Spanish-translated UPSA in a sample of H/L 

participants with schizophrenia or schizoaffective disorder was published. This study 

demonstrated the utility of the Spanish-translated UPSA to distinguish between healthy 

controls and patients with schizophrenia. As well, this study reported associations 

between the UPSA score, years of education, and level of acculturation, which suggests 

that adjustments for these factors should be made to improve the interpretation of test 

results (Mausbach, Tiznado, Cardenas, Jeste, & Patterson, 2016). While these studies are 

beneficial for expanding our knowledge on the efficacy of PBFAs in H/Ls, there remains 

a paucity of culturally-sensitive measures and empirical evidence to further advance this 

work. Researchers have recently demonstrated the clinical utility of the UPSA in 

distinguishing between individuals with Parkinson’s disease-related mild cognitive 

impairment and dementia (Holden et al., 2018). These findings promote the benefit of 

expanding the scientific literature regarding the predictive ability of PBFAs on cognitive 

and functional impairment in Spanish-speaking H/L populations.  

 PBFAs related to medication management, such as the Medication Management 

Ability Assessment (MMAA; Patterson et al., 2002), have been shown to better identify 
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medication adherence than tools relying on self-/informant-report (Hutchison et al., 

2006). The MMAA is a standardized PBFA in which examinees demonstrate their ability 

to plan and carry out a medication regimen of four pseudo-medications, each with 

different dosage and instructions (e.g., take once daily with food, take twice a day on an 

empty stomach). A recent study comparing performance of healthy older adults and 

adults with amnestic mild cognitive impairment (aMCI) on the MMAA demonstrated that 

the aMCI group’s performance was significantly related to memory, executive 

functioning, and a process error score related to processing speed. These results align 

with the literature, as they suggest that the MMAA may be sensitive to the executive 

functioning and memory domains of cognition (Sumida et al., 2019). An additional study 

demonstrated that the MMAA is sensitive to early brain changes related to ADRD 

(Medina et al., 2021). Therefore, we translated and validated the MMAA from English to 

Spanish to increase the number of valid and culturally-sensitive diagnostic tools available 

for use with H/Ls, as well as provide a promising measure for medication adherence in 

this population. Given the evident cross-cultural acceptability of other PBFAs, we 

expected that the Spanish version of the MMAA would have psychometric properties 

similar to the English version of the MMAA. Moreover, we expected that the Spanish 

MMAA would be associated with other measures of cognitive and functional abilities in 

a Spanish-speaking sample. 

II. METHOD 

 Following established guidelines for the translation and adaptation of a measure, 

the process consisted of a (1) translation/back-translation, (2) a focus group to refine the 

translated measure, and (3) a pilot sample for validation of the translated measure. All 
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participants signed informed consent in compliance with the University of Houston 

Institutional Review Board. Analyses were conducted in R (R Core Team, 2013). 

Participants 

The focus group consisted of 6 native Spanish-speakers bilingual in English with 

a mean age of 34.33±12.74, ranging from 21 to 53 years. The mean years of education for 

the focus group was 17.67±3.27 and ranged from 15 to 24. The participants were male 

(n=1) and female (n=5), who all identified with Hispanic heritage, representing 

Caribbean (n=1), Central American (n=3), Mexican American (n=1), and South 

American origin (n=1). Most of the participants resided in Greater Houston, Texas, with 

one in Dallas-Fort Worth, Texas, and another in Ponce, Puerto Rico. The group consisted 

of people with and without exposure to clinical science research and cognitive testing, 

which furthered diversity in perspectives for comprehension and feedback. Participants 

were compensated 25 dollars via Amazon gift cards for a 90-minute online conference 

call through Zoom.  

The pilot sample participants recruited from the community through social media 

platforms (e.g., Twitter, Facebook, Instagram, Reddit) were compensated 25 dollars in 

Amazon gift cards, while undergraduate students from the University of Houston were 

compensated with extra credit for their time. The community sample predominantly 

consisted of participants residing in the United States, but also included participants 

residing in Argentina, Mexico, Portugal, the United Kingdom, and Venezuela. 

Measures 

Participants in the validation sample completed a battery of self-reported and 

objective measures of cognitive and functional abilities. Self-report measures of 
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cognition and daily function included the Everyday Cognition (ECOG; Farias et al., 

2008) scale and the Instrumental Activities of Daily Living Scales (IADLS; Lawton & 

Brody, 1969). Objective cognition was assessed the Montreal Cognitive Assessment 

(MOCA; a screening measure of global cognitive ability; Nasreddine et al., 2005), and 

Word List Learning, Category Fluency, Phonemic Fluency, Mental Control, Digit Span 

Backward, and List Sorting tasks from the Spanish and English Neuropsychological 

Assessment Scales (SENAS; Mungas et al., 2005). Objective functional abilities were 

assessed with PBFAs, including the newly translated Spanish Medication Management 

Ability Assessment (MMAA) and the Brief version of the UCSD Performance Scales 

Assessment (UPSA-Brief; Mausbach, Harvey, Goldman, Jeste, & Patterson, 2006). The 

Short Assessment of Health Literacy (SAHL; Lee et al., 2010) and Word Accentuation 

Test (WAT; a reading test used to estimate premorbid intellectual functioning; Del Ser, 

González-Montalvo, Martı́nez-Espinosa, Delgado-Villapalos, & Bermejo, 1997) were 

also completed. All measures utilized in this study that originated in English, except for 

the MMAA, were previously translated and validated. 

Procedure 

Translation/Back-translation. In following with the International Testing 

Commission (ITC) Guidelines for Translating and Adapting Tests (2017), a 

translation/back-translation design was employed. A bilingual research assistant 

translated the measure from its original version of English to Spanish, which was then 

translated back to English by a bilingual research assistant blind to the original English 

measure. The two discussed discrepancies and collaborated to discern the most 
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appropriate translation of the measure with respect to cultural adaptability and 

generalizability. 

Focus Group. Native Spanish-speaking participants discussed the cultural 

appropriateness of the proposed translation and collaborated with the research team to 

revise the measure. A dual-facilitator focus group as described by the National 

Consortium of Interpreter Education Centers (2011) was employed.  

Pilot testing. A sample of 60 participants was recruited for pilot testing of the 

newly-translated MMAA (Table 1). This sample size was sensitive to detect medium-

sized effects of rs = 0.35 and larger with p threshold of 0.05 and 80% power, which 

should be sufficient to detect possible limitations with the translated measure before 

collecting data in a larger sample. Participants completed a remotely administered  

cognitive and functional assessment as well as self-report measures on daily function. For 

test-retest reliability, participants completed a second assessment within two weeks of 

their first. Self-report assessment was conducted through the online survey platform 

Qualtrics (2005), and objective measures were adapted for remote administration via 

Microsoft Teams (2017). This enabled sharing of standardized visual stimuli required for 

multiple tests, as well as monitoring of participant adherence to study protocols.  

Analysis plan. Construct validity was assessed with the multitrait-multimethod 

matrix approach (MTMM; Campbell & Fiske, 1959). This process identified four classes 

of correlation coefficients: 1) monotrait-monomethod 2) monotrait-heteromethod 3) 

heterotrait-monomethod 4) heterotrait-heteromethod. Convergent validity is supported 

when correlations from theoretically related traits are high, and discriminant validity is 

supported when correlations from theoretically unrelated traits are low. Monotrait-
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monomethod demonstrated test-retest reliability. The RainCloudPlots package (Allen et 

al., 2021) was implemented to visualize the distributions from test and retested scores. 

This enabled visual detection of potential practice effects that may be present in the data. 

Paired samples t-test and signed-rank test were utilized to statistically assess the presence 

of a practice effect from retested scores (Student, 1908; Wilcoxon, 1945). Wilcoxon 

signed-rank test was included to demonstrate robustness of the practice effect with a non-

parametric method. Cohen’s d and reliable change index (RCI; Jacobson & Truax, 1991) 

were also calculated from t-test model parameters. A RCI value greater than 1.96 was the 

cut-off for clinically relevant change (Guhn et al., 2014). Monotrait-heteromethod 

assessed the associations between the MMAA with self-reported functional ability. 

Heterotrait-heteromethod assessed the associations between the MMAA with self-

reported cognitive status. Heterotrait-monomethod assessed the associations between the 

MMAA with the UPSA and cognitive measures. Given that prior studies demonstrated 

cognition as positively associated with functional ability, we predicted that scores on the 

cognitive battery would be positively associated with scores on PBFAs (Holden et al., 

2018; Patterson et al., 2001, 2002; Sumida et al., 2019; Volpato et al., 2008). Correlations 

were estimated with the Spearman (1987) method to address the non-normal distributions 

of measurement scores. All effect sizes are interpreted following Cohen’s (1988) 

guidelines; rs values of 0.10, 0.30, and 0.50 refer to small, medium, and large, 

respectively; d values of 0.20, 0.50, and 0.80 refer to small, medium, and large, 

respectively. The report package (Makowski et al., 2020) was utilized to aid in reporting 

statistical results. 
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The PerformanceAnayltics package (Peterson et al., 2020) was employed to create 

a comprehensive correlation plot that included histograms of each distribution, 

scatterplots of the bivariate relationships with a fitted line, and effect sizes of varying font 

sizes based on the relationship strength. To provide a visualization to understand inter-

relatability between the measures in this battery, a network plot of the correlations was 

implemented from the corr package (Kuhn et al., 2020). This visualization utilized 

multidimensional clustering to derive proximity of the measures from each other, with 

closer proximity indicating stronger relationships.  

Composite scores for the SENAS were created through a principal component 

analysis (PCA) of the total scores from Word List Learning, Word List Recall, Category 

Fluency (Animals and Supermarket), Phonemic Fluency (/F/ and /L/), Mental Control, 

Digit Span Backward, One List Sorting, and Two List Sorting. Bartlett’s (1951) test of 

sphericity and the Kaiser-Meyer-Olkin (KMO; Kaiser, 1974) index were calculated to 

demonstrate that these data were appropriate for PCA. The KMO index cut-off for 

adequate intercorrelations among the SENAS total scores was a minimum value of 0.50 

(Hair et al., 2009). Horn’s (1965) parallel analysis scree plot was also conducted to assure 

that a single component was appropriate (Figure 1). The psych package (Revelle, 2011) 

was implemented for PCA analyses. 

III. RESULTS 

Performance on cognitive measures is summarized on Table 2. Scores on the 

MMAA ranged from 8 to 33 with a mean value of 29.25±5.00. Cronbach’s alpha of the 

MMAA was good at 0.90. The monotrait-monomethod estimate for the MMAA was 

medium in effect size (rs = 0.38, p-value = 0.003; Figure 2). The mean difference 
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between test and retested scores was statistically significant and small (difference = 1.32, 

95% CI [0.53, 2.10], t(59) = 3.37, p-value = 0.001; Cohen's d = 0.43, 95% CI [0.17, 

0.70]; RCI = 3.37). This difference was also significant with the Wilcoxon signed-rank 

test (p-value = 0.002).  

The KMO index from the SENAS total scores was above the cut-off (0.71), and 

Bartlett’s test of Sphericity was significant (χ2 = 225.46, p-value = <0.001), indicating 

that these data were appropriate for PCA. All scores adequately loaded onto a single 

component (loadings ranged from 0.39 to 0.78), which accounted for 39% of the variance 

explained. 

 Results of the correlation matrix created with the PerformanceAnalytics package 

are available in Figure 3. The monotrait-heteromethod estimate between the MMAA and 

self-reported IADLS (rs = 0.02, p-value = 0.909) and the heterotrait-heteromethod 

estimate between the MMAA and self-reported cognitive status (rs = -0.01, p-value = 

0.958) were not statistically significant. The heterotrait-monomethod estimate between 

the MMAA and UPSA was significant and medium in effect size (rs = 0.39, p-value = 

0.002). The estimates between the MMAA and objective measures of cognition were 

significant and medium in effect size with the SENAS composite (rs = 0.35, p-value = 

0.007) and MOCA (rs = 0.36, p-value = 0.005). The estimates between the MMAA and 

WAT (rs = -0.04, p-value = 0.779), and the MMAA and SAHL (rs = -0.04, p-value = 

0.776) were not significant. 

 Visualization of clustered measures reflected the overall hypotheses of the 

MTMM approach (Figure 4).  As expected, the MMAA and UPSA (PBFAs; rs = 0.39, p-

value = 0.002) clustered together, the SENAS and MOCA clustered together (objective 
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cognition; rs = 0.71, p-value = <0.001), and the IADLS and ECOG clustered together 

(self-report measures; rs = 0.51, p-value = <0.001). The PBFAs cluster was positively 

correlated and closest in proximity to the objective cognition cluster. Within the self-

report measures cluster, the IADLS was significantly associated with the SAHL (rs = 

0.31, p-value = 0.018), but self-report measures were not significantly associated with 

any other clusters. Although they were close in proximity, the SAHL and WAT did not 

cluster together (rs = 0.18, p-value = 0.105). The WAT was significantly associated and 

medium in effect size with the SENAS (rs = 0.40, p-value = 0.002), but this was not the 

case for the SAHL (rs = 0.24, p-value = 0.066). 

 As an exploratory analysis, associations of years of age and education with 

cognitive and functional measures were assessed. Age was significantly associated with 

the SAHL (rs = 0.42, p-value = <0.001), WAT (rs = 0.35, p-value = 0.006), and IADLS 

(rs = 0.54, p-value = <0.001). Age was not significantly associated with any of the other 

measures  (p-values > 0.05). Education was not significantly associated with any of the 

measures (all p-values > 0.05). 

IV. DISCUSSION 

 H/Ls are the largest ethnic group in the U.S. and are at increased risk for 

developing ADRD. Epidemiological estimates predict that the prevalence of ADRD in 

H/Ls will increase to 3.5 million by 2060 (USC Edward R. Roybal Institute on Aging & 

LatinosAgainstAlzheimer’s Network, 2016). However, current methods for assessment 

and diagnosis of ADRD are not consistent across cultures and demonstrate bias, 

potentially through poor translations and other limiting psychometric factors. Initiatives 

must be taken to improve the assessment and diagnosis of ADRD in H/Ls. PBFAs have 
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been demonstrated as promising measures for achieving this, including at the earliest 

stages of the dementia process (Lindbergh et al., 2016). 

 A strength of the present study consists of implementation of standardized 

protocols for translating and adapting the MMAA. The multitrait-multimethod 

hypotheses for establishing convergent and discriminant validity were overall supported 

by the results presented. The test-retest reliability estimate of the MMAA was medium in 

effect size and demonstrated a small practice effect. PBFAs and objective measures of 

cognition were significantly and positively associated with medium effect sizes.  

 Limitations of virtual assessment were detected in the pilot study. Participant 

internet connectivity issues occurred at random intervals with varying degrees of severity. 

This was an unmeasured source of variability that potentially influenced scores on some 

measures for some participants. This is something that could be addressed in future 

studies through attempts to operationalize internet and technological problems. For 

example, both the test administrator and examinee could complete a brief questionnaire 

after assessment to document perceptions of how technology limitations may have 

impacted lower performance (e.g., do you think internet or technological problems made 

the assessment more difficult? 0= No, 1 = Yes, a little, 2 = Yes, a lot). A composite score 

of technology difficulties could then be created to potentially explain some of the 

variance in test performance in virtual settings. 

 The focus group and pilot samples represented considerable cultural and linguistic 

diversity within the vast breadth of dialects and heritage groups among Hispanic/Latin 

Americans. The age range of the sample was representative of younger and middle-aged 

adults (18-57 years). The sample also consisted of community-dwelling adults and 
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undergraduate students, and thus future work with clinical and older adult samples is 

warranted to further demonstrate validity of the translated MMAA. 

The translated and validated Medication Management Abilities Assessment is an 

additional measure of daily function and thinking abilities for the diagnosis of ADRD in 

Spanish-speaking populations. This project contributes to establishing an emerging body 

of literature that adapts psychometric tests from one language to another while following 

ITC Guidelines for Translating and Adapting Tests. A potential limitation of the current 

study is limited external validity as it relied on self-report and videoconference test 

performance. However, test validation is a continuous process and now that initial 

construct validity has been established in this pilot sample, future studies can employ the 

Spanish MMAA with other cognitive measures and biomarkers to advance external 

validity. Therefore, this research provides a measure to further expand the potential 

clinical utility of PBFAs in culturally diverse, Spanish-speaking populations.  
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TABLES 

Table 1. Pilot Sample Demographics 

N 60 

Mean Age in Years (Range) 28.90 ± 10.09 (18-57) 

Mean Education in Years (Range) 14.58 ± 4.47 (2-25) 

Gender  N % 

 Female 40 66.7 

  Male 20 33.3 

Primary Place of Education      

 United States 35 58.3 

 Argentina 6 10.0 

 Colombia 1 1.7 

 Cuba 1 1.7 

 El Salvador 1 1.7 

 Mexico 2 3.3 

 Peru 2 3.3 

  Venezuela 12 20.0 

Primary Language      

 English 25 41.7 

 Spanish 35 58.3 

First Language      

 English 4 6.7 

  Spanish 55 91.7 

 Other 1 1.7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

31 

 

Table 2. Cognitive and Functional Ability Measures 

Measures Range Mean Median Skew Kurtosis 

MMAA 8 - 33 29.25 ± 5.00 30.5 -2.40 6.66 

UPSA 12 - 34 24.50 ± 5.12 25 -0.46 -0.13 

SAHL 13 - 18 17.07 ± 1.23 17.5 -1.35 1.12 

WAT 8 - 30 25.12 ± 4.30 26 -1.87 3.75 

ECOG 9 - 36 31.15 ± 6.64 34 -1.49 1.49 

IADLS 25 - 40 35.65 ± 3.32 36 -1.02 0.57 

MOCA 15 - 30 23.85 ± 3.42 24 -0.82 0.34 

Word List Learning 10 - 68 46.82 ± 9.91 49 -0.89 1.64 

Word List Recall 5 -15 10.68 ± 2.24 10 -0.14 -0.58 

Animal Fluency 5 - 33 18.55 ± 5.79 18 -0.12 -0.40 

Supermarket Fluency 12 - 36 22.12 ± 5.55 22 0.58 0.02 

Phonemic Fluency - F 0 - 23 9.52 ± 4.72 9 0.45 0.58 

Phonemic Fluency- L 0 - 21 8.75 ± 4.75 8 0.27 -0.28 

Mental Control 21 - 38 37.08 ± 2.79 38 -4.13 18.23 

Digit Span Backward 2 - 10 6.40 ± 1.73 6 -0.08 -0.13 

One List Sorting 3 - 12 7.52 ± 2.02 8 -0.22 -0.53 

Two Lists Sorting 0 - 8 2.95 ± 1.63 3 0.79 0.49 

Note: MMAA = Medication Management Abilities Assessment; UPSA = University of 

California Performance-Based Skills Assessment; SAHL = Short Assessment of Health 

Literacy; WAT = Word Accentuation Test; ECOG = Everyday Cognition; IADLS = 

Instrumental Activities of Daily Living Scales; MOCA = Montreal Cognitive 

Assessment. 
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FIGURES 

Figure 1. Spanish and English Neuropsychological Assessment Scales: Parallel 

Analysis Scree Plot 

 
Horn’s (1965) parallel analysis scree plot demonstrating one main principal component 

of the SENAS total scores.   
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Figure 2. Medication Management Abilities Assessment: Monotrait-monomethod 

 
Test-retest reliability estimate: rs = 0.38, p-value = 0.003. Mean difference = 1.32, 95% 

CI [0.53, 2.10], t(59) = 3.37, p-value = 0.001; Cohen's d = 0.43, 95% CI [0.17, 0.70]; RCI 

= 3.37. 
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Figure 3. Correlation Matrix 

 
Histograms display data for each measure through the diagonal of the matrix. The 

estimated correlation is presented in the top right of the matrix with p-values (<0.05 = *, 

<0.01 = **, <0.001 = ***). Bivariate scatterplots with a fitted line are presented in the 

bottom left of the matrix. 
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Figure 4. Network Plot of Correlations  

 
Network plot of correlation matrix with proximity of points determined by 

multidimensional clustering. Measures that are more highly correlated are closer together 

and connected by stronger paths. Blue indicates positive correlations, while brown 

indicates negative correlations. The smallest significant correlation (rs = 0.30) was the 

threshold for visualization of a network path. 


