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Abstract

Objective: Hispanics/Latinos are the largest and fastest-growing minority population in the
United States. To facilitate appropriate outcome assessment of this expanding population, the NIH
Toolbox for Assessment of Neurological and Behavioral Function® (NIH Toolbox®) was
developed with particular attention paid to the cultural and linguistic needs of English- and
Spanish-speaking Hispanics/Latinos.

Methods: A Cultural Working Group ensured that all included measures were appropriate for use
with Hispanics/Latinos in both English and Spanish. In addition, a Spanish Language Working
Group assessed all English-language NIH Toolbox measures for translatability.

Results: Measures were translated following the Functional Assessment of Chronic Illness
Therapy (FACIT) translation methodology for instances where language interpretation could
impact scores, or a modified version thereof for more simplified translations. The Spanish versions
of the NIH Toolbox Cognition Battery language measures (i.e., Picture Vocabulary Test, Oral
Reading Recognition Test) were developed independently of their English counterparts.

Conclusions: The Spanish-language version of the NIH Toolbox provides a much-needed set of
tools that can be selected as appropriate to complement existing protocols being conducted with
the growing Hispanic/Latino population in the United States.
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Introduction

The debate around cultural bias and appropriate assessment with minority populations has a
lengthy history (Padilla & Medina, 1996). It is paramount to the effective interpretation of
assessment results that researchers consider potential biases when developing and utilizing
measures, and use culturally appropriate tests to improve scientific accuracy of research
(Bravo, 2003). The NIH Toolbox for Assessment of Neurological and Behavioral Function®
(NIH Toolbox®) was developed with particular sensitivity to the growing Hispanic/Latino
populations, both Spanish and English speaking (Victorson et al., 2013). This is reflected in
both the English and Spanish versions of these measures.

Hispanics/Latinos represented 18% of the United States population as of 2016 (Bureau), and
account for approximately half of the nation’s population growth since 2000 (A. Flores,
2017). Although English proficiency is increasing among Hispanics/Latinos, nearly three
quarters (73%) of Hispanics/Latinos age five and older reported speaking Spanish at home
as of 2013, and 12.5 million Hispanics/Latinos in the United States reported speaking
English less than “very well” (Krogstad, Stepler, & Lopez, 2015). In addition to spoken
language abilities, according to the 2011 Pew Hispanic National Survey of Latinos,
approximately three quarters (78%) of Hispanics/Latinos reported being able to read at least
“very well” in Spanish, while only 60% of Hispanics/Latinos in the United States reported
being able to do so in English (Taylor, Lopez, Martinez, & Velasco, 2012). Additionally,
although Hispanics/Latinos represent the fastest growing segment of the United States
school-age population, this group often reports both low quantity (Gandara, 2010) and low
quality (Gandara & Contreras, 2009) of education, which can negatively impact performance
on tests of cognitive ability (Carvalho et al., 2014; Chin, Negash, Xie, Arnold, & Hamilton,
2012; Crowe et al., 2012).

The NIH Toolbox is comprised of a battery of 47 brief measurement tools initially
commissioned by the NIH Blueprint for Neuroscience Research, a joint effort of 16 NIH
Institutes, to facilitate large-scale data collection in epidemiologic cohort studies and in
clinical research (Gershon et al., 2013). Comprised of four core domains: Sensation, Motor,
Emotion, and Cognition, all included measures are available at minimal cost and have been
normed for use across the lifespan (ages 3-85).

A comprehensive overview detailing the general development of the NIH Toolbox is
available from Gershon and colleagues (Gershon et al., 2013). Numerous articles detail the
development and validation of the individual NIH Toolbox domains for both adults and
children (Coldwell et al., 2013; Cook et al., 2013; Dalton et al., 2013; Dunn et al., 2013;
Reuben et al., 2013; Rine et al., 2013; Salsman et al., 2013; Varma, McKean-Cowdin, Vitale,
Slotkin, & Hays, 2013; Weintraub et al., 2013; Zecker et al., 2013). Briefly, project
development consisted of six phases, involving 1) identification of criteria for included
measures (e.g., high interrater reliability, sensitivity to change, applicable to a broad age
range (see (Nowinski, Victorson, Debb, & Gershon, 2013) for more information); 2)
determination of the subdomains to include in each of the four primary domains (Gershon et
al., 2013); 3) identification and/or modification of existing measures, or development of new
measures, to meet the selected eligibility criteria; 4) pilot testing and preliminary evaluation
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of the psychometric properties of candidate measures; 5) conducting a national norming
study (Beaumont et al., 2013); and 6) distribution of the measures for research and potential
clinical applications. Ultimately, 47 construct areas within 21 subdomains were identified as
important to the comprehensive assessment of the four NIH Toolbox primary domains.

A primary consideration of the NIH Toolbox development process was to ensure the cultural
appropriateness of the measures across all ages and major US race and ethnic groups.
Separate pediatric, geriatric, cultural, disability, and Spanish language teams worked
alongside each of the four domain groups as well as with each instrument development
team. The Cultural Working Group ensured that the final NIH Toolbox would be appropriate
for Hispanics/Latinos and other ethnocultural groups who prefer to speak, read, and write in
English. The Spanish Language Working Group assumed responsibility for the development
of a parallel version of the NIH Toolbox for use with those who identify Spanish as their
primary language (Gershon et al., 2013).

Ultimately, the NIH Toolbox development effort produced and normed 54 measures in both
English and Spanish. This paper details the specific development efforts made to ensure the
cultural appropriateness of the English version of the NIH Toolbox for English-speaking
Hispanics/Latinos, as well as the procedures followed to produce the Spanish versions of the
measures. Both battery-wide and individual test considerations are detailed.

Initial Development

A survey of 150 NIH-funded investigators was conducted to determine initial eligibility
criteria for measure inclusion (Nowinski et al., 2013). Criteria discussed were primarily
related to psychometric considerations. Applicability to ethnic subgroups and having a
Spanish-language version available were respectively rated as “very important” by 69% and
45% of survey respondents. Ethnic and language considerations did not factor into sub-
domain selection (e.g., which areas of cognitive function should be considered). While
overall NIH Toolbox measure development was described in a series of articles published in
a special issue of Neurology (Coldwell et al., 2013; Cook et al., 2013; Dalton et al., 2013;
Dunn et al., 2013; Reuben et al., 2013; Rine et al., 2013; Salsman et al., 2013; Varma et al.,
2013; Weintraub et al., 2013; Zecker et al., 2013), these articles did not detail the dedicated
attention to Hispanic/Latino cultural and linguistic considerations reflected in the initial item
development phase.

Cultural Considerations

The Cultural Working Group was convened to ensure that all included measures were
culturally and conceptually appropriate for use with diverse groups. An overview of the five
criteria used to establish cultural competency of the NIH Toolbox measurement tools is
described in detail by Victorson and colleagues (Victorson et al., 2013). Briefly, these
criteria included 1) incorporating input from culturally diverse end-users into NIH Toolbox
development; 2) ensuring conceptual, semantic, and linguistic equivalence across groups; 3)
identifying quantitative approaches to ensure psychometric equivalence across groups; 4)

J Int Neuropsychol Soc. Author manuscript; available in PMC 2020 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Gershon et al.

Page 4

evaluating differential item functioning across groups; and 5) ensuring comparable utility of
technical measurement properties, such as Likert-type scales, across groups.

The Cultural Working Group reviewed all English-language NIH Toolbox measures in-depth
to identify barriers to cross-cultural validity and to ensure appropriateness for use with
Hispanics/Latinos, as it was anticipated that many members of this group would elect to
complete the NIH Toolbox in English.

Linguistic Translation, Adaptation, and Validation

The Spanish Language Working Group, comprised of individuals representing different
Hispanic/Latino subgroups, was convened to conduct a translatability assessment of all
English-language NIH Toolbox measures (Victorson et al., 2013). This group identified
potential conceptual or linguistic difficulties in specific wording and offered alternative
wordings more suitable for Hispanic/Latino populations that could be more easily and
accurately translated. Although different approaches were adopted for each of the domains
based on the specific included measures, translatability was generally evaluated according
to: 1) universality, 2) cultural relevance, 3) figure of speech/jargon, 4) ambiguity, 5) register,
6) number of words, 7) translation reversal, 8) double-negative, 9) double-barrel (i.e., a
question/statement that addresses more than one issue but only allows for one answer), 10)
sex and number agreement, 11) parts of speech, 12) oral vs. written, and 13) mode of
administration and technology (Victorson et al., 2013).

Language-specific content within the Sensation, Motor, and Cognition Batteries consists
primarily of test administrator demonstration and script recitation. As such, these measures
were translated following a modified version of the Functional Assessment of Chronic
Iliness Therapy (FACIT) translation methodology applicable for use in more simplified
translations (Bonomi et al., 1996; Cella et al., 1998; Eremenco, Cella, & Arnold, 2005; Lent,
Hahn, Eremenco, Webster, & Cella, 1999). This approach included one forward and one
backward translation by two different native Spanish speakers. The process began with
translation of the English source material into Spanish by one native Spanish speaker. A
separate native Spanish speaker subsequently translated this version back into English to
enable comparison of the new and original English-language versions. Additionally, a
bilingual expert reviewed each translation. In instances where the potential for language
interpretation could impact scores, such as with the Emotion measures and a limited number
of survey measures from the other domains, a more rigorous translation and cultural
adaptation process was used, as described in more detail below. Table 1 provides an
overview of the translation methodology used for each NIH Toolbox measure.

Assessment of Sensory Functioning

The Sensation Domain of the NIH Toolbox includes assessments of olfaction, audition,
vision, taste, and pain. Specific recommendations related to assessment of sensation made
by the Cultural Working Group included placing sensory tests last in the battery to enable
the administrator to build rapport with respondents, thus decreasing differential refusal
across cultural groups. This was considered especially important for the sensory battery,
given the need to interact with less commonly encountered stimuli (e.g., scratch-and-sniff
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cards, swab saturated with strong-tasting solutions). Additionally, the Cultural Working
Group specified the importance of familiarizing participants with sensory tests using video
demonstrations prior to test initiation, to normalize the tests and afford participants an
opportunity to refuse to participate after becoming familiar with the protocol. These videos
were ultimately not developed due to limited resources. No specific recommendations were
made with regard to the assessment of vision. The tests of taste, audition, and olfaction were
evaluated for translatability by members of the Spanish Language Working Group. The tests
of pain underwent more intensive translation, as described below.

Recommendations regarding other constructs assessed included:

Gustation.—Utilize non-scientific descriptors to identify stimuli (e.g., “sour taste” vs.
“citric acid”) to increase the linguistic accessibility of instrument instructions.

Audition.—Use stimuli exclusively in Spanish (e.g., Spanish background noise for the NIH
Toolbox Words-in-Noise Test).

Olfaction.—Remove odors that may not be as universally familiar (e.g., peppermint candy
was removed). In addition, a pre-screening measure was developed and added for
participants ages 3-9 to confirm familiarity with each odorant assessed.

Pain.—Unlike the remainder of the Sensation Battery, the pain intensity and pain
interference measures are patient-reported outcome measures, and thus are more subject to
respondent interpretation. Therefore, items from these assessments underwent full FACIT
translation methodology (see assessment of Emotion below) (Bonomi et al., 1996; Cella et
al., 1998; Eremenco et al., 2005; Lent et al., 1999).

Assessment of Motor Functioning

The Motor Domain of the NIH Toolbox includes assessments of endurance, locomotion,
strength, dexterity, and balance. The Spanish Language Working Group evaluated early
translations of select measures and identified no concerns regarding translatability. Coupled
with the low linguistic demand of these measures, the remaining motor assessments were not
reviewed. The Cultural Working Group recommendation that instructions for all timed tasks
include information regarding both speed and accuracy because certain phrases may be
culture-bound (e.g., “as quickly as you can” may not universally convey “as quickly and
accurately as you can.”) was deemed not applicable for motor tasks, as these tests are not
scored for accuracy.

Assessment of Emotional Well-Being

The Emotion Domain of the NIH Toolbox evaluates four theoretically derived composites —
negative affect, social relationships, psychological well-being, and stress and self-efficacy —
through 17 scales. Given the potential for language interpretation to impact scores within the
Emotion domain more so than in other domains, a more rigorous review of appropriateness
across cultures was undertaken. The Cultural Working Group broadly discussed the Emotion
domain items as they relate to migration experience effects. For example, immigration can
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impact social networks and availability of social support in both positive and negative ways,
which could systematically influence responses to the emotion battery. Furthermore, the
importance of including culturally relevant examples within items addressing social clubs
and recreational groups was reinforced to increase the likelihood of comprehension among
Hispanics/Latinos. However, given the depth of validation evidence for the extant Spanish
versions of many of these measures, as many were adapted from existent measurement
systems such as the Patient-Reported Outcomes Measurement Information System
(PROMIS), these recommendations were not followed for the NIH Toolbox.

Items which were previously translated as part of the PROMIS development effort were
retained without modification. The remaining emotion items were independently reviewed
by at least three members of the Cultural Working Group. These members identified items
that posed no cultural problem, those that posed a possible cultural problem requiring
discussion, and those that posed a definite cultural problem requiring revision. These ratings
were aggregated, with potentially problematic items modified as needed prior to translation.
Following the overall translatability review, the emotion self-report and parent proxy report
items were translated according to the FACIT translation methodology (Bonomi et al., 1996;
Cella et al., 1998; Eremenco et al., 2005; Lent et al., 1999), which is consistent with the
guidelines recommended by the International Society for Pharmacoeconomic and Outcomes
Research (ISPOR) for translation of patient-reported outcomes instruments (Wild et al.,
2005). This approach involves 1) two simultaneous forward translations by natives of the
target language; 2) reconciliation of these translations into a single translation, conducted by
a third independent translator; 3) back-translation by a native English-speaking translator; 4)
comparison of source and back-translated versions to identify discrepancies and facilitate
early harmonization; 5) reviews from three bilingual experts; 6) finalization by the language
coordinator of the particular target language; 7) harmonization and quality assurance; 8)
formatting, typesetting and proofreading; and 9) cognitive pre-testing of translations via
interviews with participants from multiple Hispanic/Latino background groups who are
native speakers of the target language. Each item was reviewed by at least 5 participants,
who first responded to general questions regarding the item and subsequently answered
more specific questions designed to ensure that their interpretation of the item text matched
the intended English meaning. The acceptability of alternative items was also queried.

Assessment of Cognitive Functioning

The Cognition Battery of the NIH Toolbox evaluates Fluid (attention, executive function,
episodic memory, processing speed, working memory) and Crystallized (language) abilities
through seven different tests (Heaton et al., 2014; Weintraub et al., 2013).

Fluid abilities.—The fluid ability tests generally minimized the use of language. Auditory
stimuli were translated and audio-recorded in Spanish in separate versions, which were
culturally appropriate for children versus adults. Instructions were delivered using the
informal form of address for children and the formal form of address for adults. The Spanish
Language Working Group then reviewed these recordings and either approved or
recommended modifications as needed prior to finalization.
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Crystallized abilities.—It was recognized early in the development of the NIH Toolbox
that language development and usage differed greatly by culture. The acquisition of Spanish-
based vocabulary does not match that of English on a word-for-word basis. While English-
speaking children and adults may have difficulty pronouncing many words with idiographic
spelling, Spanish-speaking first graders can correctly pronounce almost any correctly
accented word in the dictionary. The Spanish-speaking versions of these tests were therefore
developed independently of their English counterparts. Additionally, to ensure that these
tests assessed the same constructs as the English versions, gold-standard Spanish-language
measures of crystallized abilities were also administered to enable validation.

NIH Toolbox Picture Vocabulary Test.—This assessment involves auditory
presentation of single words via audio file, with concurrent visual presentation of four
images of objects, actions, and/or depictions of concepts (Gershon et al., 2014). The
respondent must identify the picture that most closely matches the meaning of the spoken
word. While respondents are not required to speak to complete the task, they must be able to
hear and comprehend auditory stimuli. In the English-language version of the measure, the
four response options presented for each item generally reflect a) a synonym (i.e., the correct
image); b) an antonym (distractor); c) a look-/sound-alike word (distractor); and d) a close
mislead (distractor). Each word reflects a standardized level of difficulty and is associated
with a school grade level identified based on English-language education. Given that a single
concept may not reflect equal levels of difficulty in English and in Spanish, translation alone
is insufficient to yield equivalent assessments across languages. For example, the word
“cactus” is likely to be acquired at a later age in English than in Spanish. To address these
concerns, a multi-step process involving translation, expert feedback, and item-calibration in
Spanish was employed to obtain a Spanish-language test that would be equivalent to its
English-language counterpart.

Initially, all items included in the English-language version were translated into Spanish by a
native speaker. Linguists/translators then verified the accuracy of the translation vis-a-vis the
images, and assessed if terms used could be universally accepted by Spanish speakers from
different countries. Six bilingual experts who had knowledge of cognitive processes (e.g.,
psycholinguists, clinical neuropsychologists) and/or translation, and who represented
heterogeneous countries, independently reviewed the translated items. These expert
reviewers provided feedback on issues such as age of acquisition, level of difficulty, cultural
relevance, connection between the word and the images, and perceived lack of equivalence
between the test in Spanish and English. For items where a direct translation of the English
word was inappropriate, alternative words were proposed to enable usage of the same
images across languages. A Spanish Language Coordinator aggregated all recommendations
and proposed a final decision for each word potentially included in the measure. These final
translated items were then audio-recorded in a voice appropriate for a wide age range and
administered to a Spanish-speaking sample with a broad ability level via an online panel.
Item Response Theory (IRT) statistics were calculated to ensure that each item was assigned
the appropriate level of difficulty for this language, and to support delivery of the measure in
a computer adaptive test format. This calibration process identified a list of over 30 words
that remained problematic, which were subsequently qualitatively evaluated for potential
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removal. Following review 402 items were included in the item bank, and ultimately the
final version yielded 258 Spanish reading items.

NIH Toolbox Oral Reading Recognition Test.—The NIH Toolbox Oral Reading
Recognition Test assesses one’s ability to recognize and name letters and to properly
pronounce individual, printed words out of context. For this test, respondents must read and
correctly pronounce letters and words shown one at a time on a screen. The test includes
words with irregular orthography and varying complexity of letter-sound relationships, as
well as those that are infrequently encountered (Gershon et al., 2014). The Spanish version
of the NIH Toolbox Oral Reading Recognition Test underwent de novo development
mirroring the same principles of, but distinct from, the development of the English-language
versions of this measure. All words included in the Spanish-language version of the measure
are presented written in capital letter form without accents to diminish pronunciation cues.
Therefore, words for which the meaning is changed by inclusion or exclusion of an accent
were not included (e.g., PUBLICO, which could indicate pablico, publico, or publicé). The
test was designed to include words reflecting a wide breadth of reading difficulty to enable
assessment of reading levels ranging from very low to very high. Additionally, both
irregularly stressed words, usually written with accents, and unambiguously pronounced
words, stressed on the last syllable, were included to incorporate a broader range of
difficulty. Words were considered irregular when 1) the accent of the word is placed three or
more syllables away from the end of the word (e.g., pelicula); 2) the word ends in the letter
“n” or “s” and the accent is on the last syllable (e.g., francés); 3) the word ends in the letters
“d,” “l,” “n,” or “r” and the accent is not on the last syllable (e.g., dificil); or 4) the word
ends in “ia” and the accent is not on the penultimate letter “i” (e.g., divisoria).

To match the inclusion criteria for the English-language version of the measure, words were
included with numbers of letters ranging from 2-14 (Gershon et al., 2014). Thirty words per
word length were selected from the Corpus del Espafiol (http://www.corpusdelespanol.org/),
based on expert linguistic recommendation, to yield an initial set of 390 candidate words.
This initial pool was then reduced by two members of the Spanish Language Working Group
with expertise in translation, editing, and proofreading by deleting 1) words for which
removing the accent would yield another word; 2) words that were only slightly different
from other included words (e.g., plurals); 3) words presenting similar irregularities; and 4)
words containing the letters “y,” “r,” or “v,” as these letters are often pronounced differently
by individuals from distinct regional origins. Specific efforts were made to retain words
containing the letter combinations “ca,” “ce,” “ci,” “co,” “cu,” “ga,” “ge,” “gi,” “go,” “gu,”
“gua,” “gue,” “gui,” “k,” “},” “y” (as a semi-vowel), “qu,” or “x,” as such spelling does not
directly correlate with the regular rules of pronunciation in Spanish. In addition, efforts were
taken to retain words containing more than one consonant or vowel within a single syllable,
and words containing the letter “h” in the middle of the word. The same presentation format
used for the English-language version of the measure was used for the Spanish-language
version, with one item presented per screen (Gershon et al., 2014). The Spanish Oral
Reading Recognition Test was originally pilot tested among a small sample (N = 50) of
respondents. Final IRT statistics were calculated using the norming sample data to determine
difficulty level and to support delivery as a computer adaptive test. Following review, 263

LT3 LIS 7 0
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items were included in the item bank, and ultimately the final version yielded 162 Spanish
reading items.

Sociodemographic Forms

Norming

In addition to reviewing the items evaluating the four primary NIH Toolbox domains, the
Cultural Working Group discussed the cultural appropriateness of the sociodemographic
forms used in norming. One primary consideration was the need to gather information
relating to the level of formal education obtained in each language spoken. The importance
of capturing the number of languages spoken in the home was also reviewed, and the impact
of social desirability regarding language of study completion among bilingual individuals
was discussed. It was recommended that Hispanic/Latino participants be given the
opportunity to provide information regarding their national background group. Finally,
recommendations for more in-depth assessment of immigration, acculturation, and
socioeconomic status were made. For example, the Cultural Working Group recommended
that number of years spent living in the United States, and parental country of origin, be
evaluated in addition to participant country of origin. They also suggested that information
regarding current living environment (e.g., ZIP code) be included in addition to household
income to better capture socioeconomic status. To address these considerations, a question
was added to the sociodemographic form regarding the number of years of school attended
in one’s country of origin. Additionally, parental country of origin was assessed for children
who participated in the norming study. However, the remaining additional recommendations
regarding the sociodemographic forms were not followed in an effort to minimize
respondent burden and the length of battery administration.

Demographically corrected norms have been published for both the English (Casaletto et al.,
2015) and Spanish (Casaletto et al., 2016) language versions of the NIH Toolbox Cognition
Battery, and the impact of ethnicity and language on performance has been previously
explored (1. Flores et al., 2017). Ultimately, 47 instruments were administered to a national
sample ranging in age from 3-85 years (N = 4,859), with at least 150 persons included per
age band (single-year age bands for children ages 3-17, and multiple-year age bands for
adults ages 18-85). Hispanic/Latino participants made up 15.0% of the 2,917 children and
9.6% of the 1,038 adults who took the English version of the test battery. Initially, subjects
were directed to the Spanish version of the battery if they identified Spanish as the primary
language spoken in the home. However, it quickly became apparent that even if a subject
was a fluent Spanish speaker, it did not mean that they had Spanish reading proficiency.
Further, those Spanish-speaking individuals who preferred reading in English generally
preferred to be assessed in English, and were more capable of completing the battery in
English. Therefore, the final Spanish sample consisted of those children (A= 496) and
adults (V= 408) who preferred reading Spanish.

Specific efforts were made to facilitate recruitment of Spanish-speaking participants for the
Spanish version of the NIH Toolbox norming study. The market research firm La Verdad,
which specializes in conducting “in-culture” and “in-language” marketing research, was
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contracted to provide culture-specific recommendations and guidance. This firm also served
as the Cincinnati recruitment site. Additional recruitment strategies specifically targeting the
Spanish-speaking population were implemented, including in-person recruitment at
community events, recruitment through community organizations/partners, social media
advertising, and snowball sampling techniques. Given that less than 2% of Spanish-speaking
children in the United States between the ages of 8 and 17 speak Spanish as their dominant
language (Census.gov), it was anticipated that very few school-aged children would elect to
complete study participation in Spanish versus English. Therefore, only Spanish-speaking
children between the ages of 3 and 7, and adults between the ages of 18 and 85, were
recruited to create norms in Spanish. However, it is important to note that all measures are
still believed to be appropriate for use with Spanish-speaking individuals ages 8-17, despite
the lack of language-specific normative data for this age range. Therefore, these measures
are still appropriate for use in situations when norms are not needed and raw scores are
appropriate, such as tracking an individual’s performance over time or comparing an
experimental group versus a control group. The NIH Toolbox norming study was approved
by the institutional review board at Northwestern University through a protocol that covered
all testing sites, and was completed in accordance with the Helsinki Declaration. Written
informed consent was obtained from all adult participants. Parental informed consent was
obtained from children age 3-7; assent was also obtained from children age 7.

Measure Availability

The NIH Toolbox is now distributed as an administrator-assisted iPad app and is available
for download in the Apple App Store. The measures have been cited in more than 200
articles and have been used in more than 130 clinical trials. As of October 2018, the NIH
Toolbox app had been licensed for use by more than 900 institutions (and used on as many
as 40 iPads at each institution). N/H Toolbox en Espariol is used at 63 of those institutions.
Of these, 58 users (92%) were located in the United States, two were located in Spain, and
three were within Latin America. This indicates that the NIH Toolbox has been used
relatively widely to assess cognitive, emotional, sensory, and/or motor functioning among
Spanish-speaking individuals.

Discussion

Certain conditions should be noted when implementing the Spanish-language version of the
NIH Toolbox. For example, because the English- and Spanish-language versions of the
Picture Vocabulary Test and the Oral Reading Recognition Test were developed as entirely
distinct measures, their scores cannot be compared or combined within a single sample.
Further, while extensive efforts were taken to ensure the appropriateness of the NIH Toolbox
for use with diverse cultures, challenges remain. Measures included in the Cognition Battery
that assess reaction time require participants to place their hand in a specific location
between trials to better standardize response times across items. However, this concept may
be unfamiliar to individuals from various cultural backgrounds, and therefore additional
instruction and reinforcement may be required. Finally, while all test administration
materials are available for test subjects in Spanish, the instructions for the administrators and
the applicable support materials were originally only available in English. Currently, efforts
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are underway to provide the entire administrative package in Spanish and to provide
instructional materials in Spanish to increase the usability of the NIH Toolbox for
monolingual Spanish-speaking investigators.

The English version of the NIH Toolbox was designed to be culturally sensitive to English-
speaking Hispanics/Latinos. The Spanish-language version of the NIH Toolbox is comprised
of a series of measures designed to assess sensory, motor, emotional, and cognitive
functioning. All included measures were thoroughly evaluated for cultural appropriateness
with Hispanics/Latinos, among other underrepresented groups, in both English and Spanish.
An extensive translation process was undertaken to develop the Spanish-language version,
and when translation was impractical or unlikely to yield a high-quality tool, a more
rigorous development process was utilized. A forthcoming article will outline the reliability
and validity of the NIH Toolbox Spanish measures. Overall, the Spanish-language version of
the NIH Toolbox provides a much-needed set of tools that can be selected as appropriate to
complement existing research and clinical protocols being conducted with the growing
Hispanic/Latino population in the United States.
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Table 1.
Procedures for translating NIH Toolbox measures
NIH Toolbox measure MT :atar?gdaéliggy Reﬁtgr((jjli?\gs Ec):gbgr?letfll\r/\% Cal:lt)?rgtion
included?  conducted? conducted?
Sensation Domain
WIN Modified No No No
Taste — Instructions Modified No No No
Visual Acuity — Instructions Modified No No No
Odor ID - Instructions Modified No No No
Pain Interference Full No Yes No
Pain Intensity Full No Yes No
Motor Domain
9-hole Pegboard — Instructions Modified No No No
Grip Strength — Instructions Modified No No No
Standing Balance — Instructions Modified No No No
4-meter Walk — Instructions Modified No No No
2-minute Walk — Instructions Modified No No No
Emotion Domain
Emotional Health Items — Self Full No Yes No
Emotional Health Items — Proxy Modified No Yes No
Emotional Health — Instructions Modified No No No
Cognition Domain
DCCs Modified Yes No No
Flanker Modified Yes No No
List Sort Modified Yes No No
PSM Modified Yes No No
Pattern Comp Modified Yes No No
PVT — Instructions Modified Yes No No
PVT Unique Yes No Yes
ORRT - Instructions Modified No No No
ORRT None No Yes Yes

Note. Modified = Modified FACIT Translation methodology. Full = Full FACIT translation methodology. WIN = Words-In-Noise Test; Odor ID =
Odor Identification; DCCS = Dimensional Change Card Sort Test; Flanker = Flanker Inhibitory Control and Attention Test; List Sort = List Sorting
Working Memory Test; PSM = Picture Sequence Memory Test; Pattern Comp = Pattern Comparison Processing Speed Test; PVT = Picture
Vocabulary Test; ORRT = Oral Reading Recognition Test.
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