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Abstract

Objective: Teleneuropsychology (teleNP) could potentially expand access to services for patients who are confined, have limited
personal access to healthcare, or live in remote areas. The emergence of the COVID-19 pandemic has significantly increased
the use of teleNP for cognitive assessments. The main objective of these recommendations is to identify which procedures can
be potentially best adapted to the practice of teleNP in Latin America, and thereby facilitate professional decision-making in
the region.
Method: Steps taken to develop these recommendations included (1) formation of an international working group with
representatives from 12 Latin American countries; (2) assessment of rationale, scope, and objectives; (3) formulation of
clinical questions; (4) evidence search and selection; (5) evaluation of existing evidence and summary; and (6) formulation of
recommendations. Levels of evidence were graded following the Oxford Centre for Evidence-Based Medicine system. Databases
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examined included PubMed, WHO-IRIS, WHO and PAHO-IRIS, Índice Bibliográfico Español en Ciencias de la Salud (IBCS),
and LILACS.
Results: Working group members reviewed 18,400 titles and 422 abstracts and identified 19 articles meeting the criteria for
level of evidence, categorization, and elaboration of recommendations. The vast majority of the literature included teleNP tests
in the English language. The working group proposed a series of recommendations that can be potentially best adapted to the
practice of teleNP in Latin America.
Conclusions: There is currently sufficient evidence to support the use of videoconferencing technology for remote neuropsy-
chological assessments. These recommendations will likely contribute to the advancement of teleNP research and practice in
the region.

Keywords: Neuropsychology; Latinos/Latinas; Videoconferencing; Healthcare delivery; Evidence-based practice; Neuropsychological assessment

Introduction

Neuropsychological assessment is critical for the detection of cognitive impairment and the evaluation of cognitive
functioning. Patients are most often referred for differential diagnosis and characterization of their cognitive profile, an important
element for rehabilitation, treatment planning, and crafting forensic reports (Vakil, 2012).

Standard neuropsychological assessment methods rely on face-to-face interactions, which are not always possible due to a
variety of factors, such as distance and isolation. Although access to healthcare is a problem for people in rural areas worldwide,
the aforementioned barriers are especially relevant in developing countries. The Latin American region is characterized by
unequal access to healthcare, with most resources and facilities concentrated in large cities, limiting access to specialized prac-
titioners for small, scattered, and isolated towns and villages. Commonly encountered barriers to healthcare access are centered
upon transport and communication (Strasser, 2003). According to the Pan American Health Organization (PAHO), 21% of the
region’s population is deterred from seeking care due to geographic barriers (Organización Panamericana de la Salud, 2014).
Furthermore, developing countries do not have an adequate number of healthcare professionals, which, in combination with long
distances, has further hindered access to healthcare during the COVID-19 pandemic (Ham-Chande & Nava-Bolaños, 2019).

Teleneuropsychology (teleNP) has become a valuable tool to overcome these barriers. Telemedicine provides an alternative to
face-to-face practice that allows isolated and remote rural populations to access quality healthcare at a reasonable cost (Morgan
et al., 2011, Calandri et al., 2021). From an economic perspective, telemedicine has been shown to reduce healthcare costs and
be less time-consuming than face-to-face approaches (Castanho et al., 2016).

The emergence of the COVID-19 pandemic has significantly accelerated the use of teleNP (Bloem, Dorsey, & Okun, 2020;
Fox-Fuller, in press). Despite the implementations of varying levels of lockdown, the need to continue to care for vulnerable
patients has significantly intensified efforts to develop remote cognitive assessment protocols and adapt evaluation tools and
tests. Similar to other parts of the world, the number of neuropsychologists in Latin America using teleNP in their daily practice
has exponentially increased (Willis Towers Watson, 2021). Latin America covers 13% of the world’s total land surface area and
shares many critical aspects of culture; with a population of 653,962,331 individuals, 56,222,679 of which are over the age of
65 (WHO & The World Bank, 2017), the projections for the number of elderly individuals in the population are increasing, and
rates of dementia are rising (United Nations, 2017). Diagnosis, follow-up, and interventions for dementia have been affected
during the COVID-19 pandemic, creating a challenging situation for neuropsychologists in Latin America. However, there is
little research on the use of teleNP in Latin America.

The present recommendations aim to support standardized clinical procedures that will incentivize data generation in our
region. These clinical practice recommendations aim to assess and summarize the best available evidence to help Latin American
health professionals and endorse strategies to approach patients using remote platforms, which will facilitate decision-making
in daily practice.

These recommendations follow those of the Appraisal of Guidelines for Research and Evaluation instrument (AGREE II)
(Brouwers, Kerkvliet, & Spithoff, 2016) and were constructed in the following stages: 1. assessment of the justification, scope,
and objectives; 2. selection of the working group; 3. formulation of clinical questions; 4. evidence search and selection; 5.
evidence evaluation and summary; and 6. formulation of recommendations.

Study Procedures

Formation of the Working Group

An open call for Latin American experts on neuropsychology, practicing teleNP was made at the “Tele-Neuropsychology
in Latin America” webinar organized by the Ibero-American Forum of Neurosciences on June 17, 2020. The working group
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Table 1. Relevant questions for the practice of TeleNP in Latin America

Topic Question

1. Population Which patients benefit from a remote cognitive assessment?
2. Informed consent What elements should be included in the informed consent form?
3. General considerations What are the key requirements for a teleNP assessment?
4. Facilitator presence Is an on-site facilitator necessary during the cognitive evaluation?
5. Technological requirements What optimal technical characteristics are required?
6. Test selection What optimal technical characteristics are required?

comprises trained health professionals who have experience in either clinical practice using teleNP or designing guidelines
and extensive expertise in neuropsychology, demonstrated by international publications or teaching and academic background.
Members of the working group have proven leadership in this area through active roles in organizations that promote
neuropsychology in Latin America.

The Ibero-American Forum of Neurosciences convened different neuropsychology specialists from Latin America to form
the Latin American working group for teleNP coordinated by Dr. Ricardo F Allegri (Argentina). Other members included
Lucía Crivelli, Ismael L Calandri, María Eugenia Martin and Fabián Román (Argentina); María Isabel Cusicanqui (Bolivia);
Paulo Caramelli, Mônica Yassuda, Sonia Brucki and Ricardo Nitrini (Brazil); Andrea Slachevsky, Loreto Olavarria and Claudia
Dechent (Chile); Ernesto Barceló and Lina Velilla (Colombia); Yakeel T. Quiroz (USA/Colombia); Fernando Coto Yglesias
(Costa Rica); Juan Llibre (Cuba); Daisy Acosta (Dominican Republic); Monserrat Armele (Paraguay); Nilton Custodio (Perú);
Ana Luisa Sosa (México); and Sergio Dansilio (Uruguay).

Justification, Scope, and Objectives

The COVID-19 pandemic has underscored the lack of an adequate framework for regulating teleNP practices in Latin
America. This study aims to establish a consensus on recommendations regarding ethical, clinical, and practical aspects of
conducting cognitive assessments using teleNP.

For these recommendations, teleNP is defined as the provision of neuropsychological services using telecommunication
technology, specifically videoconferencing. The scope of these recommendations will include recommendations for neuropsy-
chologists who perform cognitive assessments remotely using different videoconference platforms, which are not intended for
patients, their families, or professionals outside Latin America. Furthermore, the recommendations are exclusively aimed to
guide direct-to-home “full-teleNP” types of assessment and not other assessment models (e.g., the trained technician “tele-
interview” model; the assistant-proctored “full-teleNP” model; or the hybrid in-clinic and direct-to-home “teleNP” model)
(Stolwyk, Hammers, Harder, & Munro Cullum, 2020). The recommendations will focus on cognitive assessment issues only
and will not include recommendations for cognitive rehabilitation.

Formulation of Clinical Questions

The group of experts formulated a series of important questions for the practice of teleNP in Latin America. Each member
was instructed to develop five relevant questions that (a) noted a clinical care need in Latin America, (b) contributed to the
standardization of clinical practice, and (c) proved essential to improving quality of care in Latin America. The final question
selection was made by consensus in an assembly with all representatives from the Latin American working group for teleNP
(see Table 1). These questions were answered based on scientific evidence from which the recommendations were formulated.

Evidence Search and Selection

The following databases were accessed for the literature review: PubMed, WHO-IRIS, WHO and PAHO-IRIS, IBCS (Índice
Bibliográfico Español en Ciencias de la Salud), and LILACS, a repository of scientific and technical literature on health
produced by Latin American and Caribbean authors and published in Latin American and Caribbean countries started in 1982.
Searches were conducted with the following terms alone and in combination: “teleNP,” “telemedicine,” “videoconference,”
“Telehealth,” “Telemedicine,” “teleNP,” “Teleneuropsychological Assessment,” and “Teleconference-Based Neuropsycholog-
ical Assessment.” To identify recent literature, only evidence published during the last 10 years (from October 30, 2009 to
November 10, 2020) was included. Articles including general guidelines and recommendations suitable for Latin America were
adopted. Articles describing tests previously applied using teleNP in Hispanic and Latin American populations were reviewed. A
total of 28,203 articles were identified, and 9,803 duplicates extracted from the databases were removed. A total of 18,400 titles
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Fig. 1. Flow diagram depicting the number of records identified, included and excluded.

were reviewed by 10 experts from the panel to evaluate the degree of fit within the scope of the recommendations. Each examiner
received a total of 3,680 titles for review; in this manner, each title was reviewed by two blinded examiners. Titles were included
only when both examiners agreed on inclusion. Consequently, 422 titles were selected for abstract review, and only articles that
included adult subjects and that were written in English, Spanish, or Portuguese were included, further reducing the number of
eligible articles to 76. These 76 articles were reviewed by the whole expert panel, and 19 were selected because they suited the
scope of these recommendations (see Fig. 1). It is important to note that while articles describing the use of teleNP in Hispanic
and Latin American populations were searched, the majority of the resulting articles mainly described studies conducted in the
United States and in English.

Levels of evidence were established according to the classification proposed by the Oxford Centre for Evidence-Based
Medicine (CEBM) (see Tables 2 and 3) (Heneghan, 2009). This classification is continuously updated and available at www.ce
bm.net/levels_of_evidence.asp. The degree of recommendation was assessed following the system suggested by Guyatt et al.
(1995).

www.cebm.net/levels_of_evidence.asp
www.cebm.net/levels_of_evidence.asp
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Table 2. Levels of evidence according to the Oxford Centre for evidence-based medicine

Level of evidence Type of study

1a SR of RCTs
1b Individual RCT (with narrow confidence intervals)
1c Clinical practice (all or none)
2a SR of cohort studies
2b Individual cohort study (including low quality RCTs; e.g., <80% follow-up)
2c Outcomes research; ecological studies
3a SR (with homogeneity∗) of case–control studies
3b Individual case–control study
4 Case series (and poor-quality cohort and case–control studies)
5 Expert opinion without explicit critical appraisal or based on physiology,

bench research or “first principles”

SR = systematic review; RCT = randomized clinical trial.

Table 3. Degrees of recommendation from Guyatt et al. (1995)

Grade of recommendation Strength of evidence

A Strong evidence A preponderance of level I and/or level II studies supports the recommendation. This must include at
least 1 level I study

B Moderate evidence A single high-quality randomized controlled trial or a preponderance of level II studies support the
recommendation

C Weak evidence A single level II study or a preponderance of level III and IV studies including statements of consensus
by content experts support the recommendation

D Conflicting evidence Higher-quality studies conducted on this topic arrived at conflicting conclusions. The recommendation
is based on these conflicting studies

E Theoretical/foundational evidence A preponderance of evidence from animal or cadaver studies, from conceptual models/principles, or
from basic sciences/bench research support this conclusion

F Expert opinion Best practice based on the clinical experience of the guidelines development team

Evidence Evaluation and Summary

Of the 19 studies reviewed, 14 used a case–control design, 3 were systematic reviews, and 2 were expert group opinions on
the subject. Data from a total of 733 subjects were analyzed. The subjects’ mean age, calculated from the studies that presented
such data, was 67.42 years old. Regarding the condition of the subjects, six studies showed data from patients with dementia
or major neurocognitive disorders, five from patients with mild neurocognitive disorder, seven from healthy controls, two from
individuals in a psychiatric population (alcohol abuse and schizophrenia), and one from individuals experiencing traumatic brain
injury sequelae. Only one study also reported results for caregivers.

Table 4 summarizes the evidence evaluated and grades of recommendation assigned.

Identifying Barriers in Latin America

To achieve our main goal of creating a set of recommendations that could address regional challenges and barriers to teleNP,
we asked the panel of experts to mention at least five challenges facing Latin American teleneuropsychological practice.

After gathering the results of this survey, we clustered the responses according to frequency and returned to the panel with
a consolidated list of the most prevalent obstacles in the region. Experts were then asked to agree upon possible solutions for
these barriers.

Recommendations

Population

Cognitive assessment by video conferencing is a useful tool for adult patients (18–90 years old) with mild or major
neurocognitive disorder (or dementia) and for cognitively healthy individuals. Evidence indicates that patients with visual
or auditory deficits, acute confusional states, or severe communication difficulties should not be evaluated using teleNP
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Table 4. Literature review summary and classification

Type of study Most relevant results n Age, mean
(SD)

Level of
evidence

Cullum et al. (2014). Teleneuropsychology:
Evidence for video teleconference-based
neuropsychological assessment. Journal of the
International Neuropsychological Society:
JINS, 20(10), 1028–1033.

Individual case–control
study

• MCI patients, probable ad patients and
cognitively healthy controls were successfully
differentiated using an NPS battery by VC.
• Very similar results through VC and
face-to-face, with significant intraclass
correlations (mean = 0.74; range: 0.55–0.91)
between test results.

202 68.5 (9.5) 3b

Wadsworth et al. (2018). Validity of
teleneuropsychological assessment in older
patients with cognitive disorders. Archives of
Clinical Neuropsychology: The Official
Journal of the National Academy of
Neuropsychologists, 33(8), 1040–1045.

Individual case–control
study

• Results derived from tests administered by
teleNP can distinguish between people with and
without cognitive impairment; similar to
face-to-face assessment.

197 66.10 (9.21) 3b

Castanho et al. (2017). When new technology
is an answer for old problems: The use of
videoconferencing in cognitive aging
assessment. Journal of Alzheimer’s Disease
Reports, 1(1), 15–21.

SR of cohort studies • Reliability of cognitive testing and clinical
diagnosis of major cognitive disorder by VC.

— — 2a

Galusha-Glasscock, Horton, Weiner, and
Cullum (2016). Video teleconference
administration of the repeatable battery for the
assessment of neuropsychological status.
Archives of Clinical Neuropsychology: The
Official Journal of the National Academy of
Neuropsychologists, 31(1), 8–11.

Individual case–control
study

• Similar results were obtained from RBANS in
teleNP and face-to-face modalities with high
correlations in subjects with and without
cognitive impairment.

18 69.67 (7.76) 3b

Brearly, T. (2017). Neuropsychological test
administration by videoconference: A
systematic review and meta-analysis.
Neuropsychology Review, 27(2), 174–186.

SR of cohort studies • Subgroup analyses indicated that VC scores for
tasks without time limit and those that allow for
stimulus repetition decreased by 0.1 standard
deviations compared to scores obtained
face-to-face.
• Connection speed has an effect on variability
between administration modalities.

— — 2a

Miller, J. B., & Barr, W. B. (2017). The
technology crisis in neuropsychology. Archives
of Clinical Neuropsychology: The Official
Journal of the National Academy of
Neuropsychologists, 32(5), 541–554. https://
doi.org/10.1093/arclin/acx050

Expert opinion Potential benefits of laboratory-based
assessments, remote assessments, and passive
and high-frequency data collection tools rooted
in technology are discussed, along with several
relevant examples and how these technologies
might be deployed. Broader issues of data
security and privacy are discussed.

— — 5

Grosch, M. C., Gottlieb, M. C., & Cullum, C.
M. (2011). Initial practice recommendations
for teleneuropsychology. The Clinical
Neuropsychologist, 25(7), 1119–1133. https://
doi.org/10.1080/13854046.2011.609840

Expert opinion Outline of practical and ethical considerations to
assist practitioners in providing safe, ethical, and
competent care to their patients by proposing
some initial practice recommendations.

— — 5

Cullum, C., Weiner, M., Gehrmann, H., &
Hynan, L. (2006). Feasibility of telecognitive
assessment in dementia. Assessment, 13(4),
385–390. https://www.ncbi.nlm.nih.gov/pubme
d/17050908

Individual case–control
study

Measures of verbal learning and memory, simple
attention, letter and category fluency, and
confrontation naming showed excellent
agreement between teleNP and face-to-face
testing.

33 73.3 (6.9) 3b

Grosch, M. C., Weiner, M. F., Hynan, L. S.,
Shore, J., & Cullum, C. M. (2015). Video
teleconference-based neurocognitive screening
in geropsychiatry. Psychiatry Research, 225(3),
734–735. https://www.ncbi.nlm.nih.gov/pmc/a
rticles/PMC4410696/

Individual case–control
study

Brief teleNP screening is feasible in an
outpatient geropsychiatry clinic (Mini-Mental
State Examination (MMSE), clock drawing test,
and digit span).

8 Range =
67–85

3b

Hildebrand, R., Chow, H., Williams, C.,
Nelson, M., & Wass, P. (2004). Feasibility of
neuropsychological testing of older adults via
videoconference: Implications for assessing the
capacity for independent living. Journal of
Telemedicine and Telecare, 10(3), 130–134.
https://journals.sagepub.com/doi/a
bs/10.1258/135763304323070751

Individual case–control
study

Memory and learning, letter fluency, expressive
word knowledge, reasoning, verbal attention and
visual–spatial processing were examined. Scores
for expressive word knowledge were similar in
the two test conditions, although larger
differences were found in the visual–spatial
processing scores.

29 68 (8) 3b

Lindauer, A., Seelye, A., Lyons, B., Dodge, H.
H., Mattek, N., Mincks, K., Erten-Lyons, D.
(2017). Dementia care comes home: Patient
and caregiver assessment via telemedicine.
Gerontologist, 57(5), e85–e93.

Individual case–control
study

The reliability of all measures in the study, with
patients with mild to major neurocognitive
disorder, ranged from good to excellent. The
results suggest that this measure can be used with
confidence in telemedicine dementia assessment
and care.

33 ad
33
care-
givers

71.6 (11.6)
65.3 (9.6)

3b

(Continued)

https://doi.org/10.1093/arclin/acx050
https://doi.org/10.1093/arclin/acx050
https://doi.org/10.1080/13854046.2011.609840
https://doi.org/10.1080/13854046.2011.609840
https://www.ncbi.nlm.nih.gov/pubmed/17050908
https://www.ncbi.nlm.nih.gov/pubmed/17050908
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4410696/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4410696/
https://journals.sagepub.com/doi/abs/10.1258/135763304323070751
https://journals.sagepub.com/doi/abs/10.1258/135763304323070751
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Table 4. Continued

Type of study Most relevant results n Age, mean
(SD)

Level of
evidence

Kirkwood, K. T., Peck, D. F., & Bennie, L.
(2000). The consistency of neuropsychological
assessments performed via telecommunication
and face to face. Journal of Telemedicine and
Telecare, 6(3), 147–151.

Individual case–control
study

Cognitive assessments of adult psychiatric
patients can be carried out as reliably via
teleconsultation as they can face-to-face.

27 46 (9.5) 3b

Wadsworth, H. E., Galusha-Glasscock, J. M.,
Womack, K. B., Quiceno, M., Weiner, M. F.,
Hynan, L. S., Shore, J., & Cullum, C. M.
(2016). Remote Neuropsychological
assessment in rural american indians with and
without cognitive impairment. Archives of
Clinical Neuropsychology: The Official
Journal of the National Academy of
Neuropsychologists, 31(5), 420–425.

Individual case–control
study

Small but significant difference with better
face-to-face performance (t = −9.60, p = < .001).
ICC = 0.83 (excellent).
Results add to the expanding literature
supporting the feasibility and reliability of
remote video conference-based
neuropsychological test administration and
extend findings to American Indians.

84 64.89 (9.73) 3B

Loh, P. K., Ramesh, P., Maher, S., Saligari, J.,
Flicker, L., & Goldswain, P. (2004). Can
patients with dementia be assessed at a
distance? The use of telehealth and
standardized assessments. Internal Medicine
Journal, 34(5), 239–242

Individual case–control
study

Remote assessments with MMSE and GDS using
telehealth methods yielded similar results to
direct assessments. However, there was a
moderate difference between face-to-face and
telehealth assessments in some subjects, which
could influence clinical decision-making.

20 Mean = 82;
range =
72–95

3b

Vahia, I. V., Ng, B., Camacho, A., Cardenas, V.,
Cherner, M., Depp, C. A., & Agha, Z. (2015).
Telepsychiatry for neurocognitive testing in
older rural Latino adults. The American
Journal of Geriatric Psychiatry, 23(7), 666–670

Individual case–control
study

Using mixed-effects models, no significant
difference between testing modalities.

22 71.4 (10.6) 3b

Turkstra, L. S., Quinn-Padron, M., Johnson, J.
E., Workinger, M. S., & Antoniotti, N. (2012).
In-person versus telehealth assessment of
discourse ability in adults with traumatic brain
injury. The Journal of Head Trauma
Rehabilitation, 27(6), 424–432.

Individual case–control
study

These preliminary results support the use of TH
for the assessment of discourse ability in adults
with TBI, at least for individuals with sufficient
cognitive skills to follow TH procedures.

20 Range = 21–
69

3b

Marra, D. E., Hamlet, K. M., Bauer, R. M., &
Bowers, D. (2020). Validity of
teleneuropsychology for older adults in
response to COVID-19: A systematic and
critical review. The Clinical
Neuropsychologist, 1–42.

SR of cohort studies Test-level analysis suggests that certain cognitive
screeners (MMSE, MoCA), language tests (BNT,
letter fluency), attention/working memory tasks
(digit span total), and memory tests (HVLT-R)
have strong support for TNP validity. Other
measures are promising but lack sufficient
support at this time.

— — 2a

Franco-Martin M. A., Bernardo-Ramos M., &
Soto-Perez F. (2012). Cyber-neuropsychology:
Application of new technologies in
neuropsychological evaluation. Actas
Espanolas de Psychiatria, 40(6), 308–314.

Individual case–control
study

The SICP-S achieved equivalent results for
videoconference and the traditional applications.

30 50.03 (5.89) 3b

Vestal, L., Smith-Olinde, L., Hicks, G., Hutton,
T., & Hart, J. (2006). Efficacy of language
assessment in Alzheimer’s disease: Comparing
in-person examination and telemedicine.
Clinical Interventions in Aging, 1(4), 467–471.

Individual case–control
study

This research demonstrates that assessment of
language skills in mild ad patients can be
accomplished via teleNP and achieve results that
are not significantly different from face-to-face
assessments.

10 73.9 (3.7) 3b

assessments (Loh et al., 2004; Cullum, Hynan, Grosch, Parikh, & Weiner, 2014) (Class B Recommendation). Additionally,
teleNP assessments are not recommended for patients with severe dementia. (Class F Recommendation) (Latin American
Working group for teleneuropsychology).

No studies were found that included patients with less than 12 years of education (high school diploma). Therefore, no
recommendations can be made on the use of teleNP in populations with low education levels. Education level may correlate
very well with technological literacy (Kämpfen & Maurer, 2018), which means poorer performance can be expected with remote
assessments in the low-education level group.

Informed Consent

Before receiving psychological services of any kind, patients must give informed consent and sign the appropriate form
(Class F Recommendation). Recommendations for types of informed consent were drawn from multiple sources, including the
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American Psychological Association (APA) and the InterOrganizational Practice Committee recommendations/guidance for
teleNP in response to the COVID-19 pandemic (Postal et al., 2020).

Consent should address the concerns relevant to services provided using language reasonably understandable to a layperson.
It is recommended that cultural, linguistic, and other issues that may impact the subject’s understanding be considered. Consent
should include unique concerns arising from the teleNP assessment framework: scope of the intervention, confidentiality, use
of personal data, whether the interview will be recorded, and screenshot management. (Class F Recommendation) (Bilder et al.,
2020).

Informed consent should include some key points:

Written or oral consent. The use of teleNP implies that written consent may be difficult to obtain. For this reason, the
use of alternative approaches approved by law in each country is suggested. In this regard, options such as recorded verbal
consent or an electronic signature can be used. Regarding digital consent, the use of a system in which information access, user
identity, and security can be guaranteed is strongly recommended (Class F Recommendation) (Latin American working group
for teleneuropsychology).

There are multiple platforms where e-consent could be registered. Due to its availability, lack of cost, and proven data
safety, the use of REDCap is recommended for this purpose (Class F Recommendation) (Latin American working group for
teleneuropsychology).

Privacy. It should be made clear that the use of teleNP may carry additional risks to privacy and confidentiality (Class F
Recommendation) (Joint Task Force for the Development of Telepsychology Guidelines for Psychologists, 2013).

Furthermore, it should be explicitly stated that the patient must not take screenshots of the teleNP session, and the
neuropsychologist will take screenshots only with previous notice and with the intention of capturing visual material that has
been drawn or written by the patient (Class F Recommendation) (Latin American working group for teleneuropsychology).

Results. Most tests are adaptations of the original face-to-face versions. It should be clarified that some qualitative data
normally collected from face-to-face exams are no longer acquired, which may limit recommendations and conclusions (Class
F Recommendation) (Bilder et al., 2020).

Local law. Consent must be obtained within the framework of the legal provisions enforced by each country. It is essential to
know the applicable relevant laws and the regionality of these laws. As a general rule, when practices take place across countries
and there is a conflict between the laws of the two countries, the laws of the patient’s location prevail over the laws of the
neuropsychologist’s location (Class F Recommendation) (Sports Neurpsychology Society, 2020).

Strategies for Conducting a TeleNP Assessment

The APA has published a checklist with strategies for conducting psychotherapy via telehealth in a Telepsychology Checklist
(https://www.apa.org/practice/programs/dmhi/research-information/telepsychological-services-checklist). The InterOrganiza-
tional Practice Committee has modified and adapted those guidelines and identified some key points for guidance in conducting
teleNP assessments. We present a summary of the most relevant critical points for Latin American populations:

Before a teleNP assessment.

• Screen and review referral information by reviewing the patient’s medical history to ensure that the patient is suitable for
teleNP assessment. TeleNP is not appropriate for all patients (see Population).

• Ensure that the patient has adequate equipment and software for teleNP assessment. An email can be sent to the patient or the
facilitator with technological requirements for the interview (platform, type of connection, screen size, use of headphones).

• State the need for a private and silent environment that is free from distractions. This can be established in a previous
communication and be repeated immediately before starting the assessment.

• Decide if the patient will require an on-site facilitator; if so, define the facilitator’s role in advance of the session. The patient’s
lack of familiarity with electronic devices and the videoconference platform may justify the presence of a facilitator.

https://www.apa.org/practice/programs/dmhi/research-information/telepsychological-services-checklist
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• Clarify that only the patient and the on-site facilitator, if required, should be present in the room. The aforementioned
facilitator can be either a family member or a professional. Collateral information can be obtained from either the family
member or the facilitator.

• Send the informed consent form and received a signed copy.

During the teleNP assessment.

• Disable the recording option and state that session recording is not allowed (this should be included in the informed consent
form).

• Confirm the patient’s identity and establish an emergency plan in case the connection is interrupted. The emergency plan
should consist of establishing an alternate form of contact with the patient at the beginning of the interview (e.g., a mobile
phone of the patient or the family member/facilitator). If the connection is lost, an attempt should be made to reestablish it; if
this is not possible, another signal source should be used, such as a mobile instead of a broadband signal. If the professional
considers that the latter is not an option, the assessment should be resumed as soon as possible (ideally within the same day).
This should also be noted in the report. Tests that are interrupted should be administered from the beginning when contact
with the patient is resumed. It should also be noted that for those tests that present with a higher risk of learning, an alternate
version should be administered.

• Check that the patient has the necessary materials for the assessment (pen, pencil, paper).
• Keep a written copy of all protocol material. If possible, keep a written register of interruptions and distractions during the

session.
• Use the “share screen” function to show the stimuli.
• Be careful when the stimuli must be kept out of patient sight (for example, in visual memory tests). In these cases, describe

the situation to the patient or explain this to the facilitator. It is useful to describe this at the beginning of the session: patients
may thus obtain a folder or paper to cover the stimuli.

• Screenshots can be obtained by the examiner, with previous notice, only when needed to capture and record evidence of tasks
that require the patient to write or draw. In contrast, the patient is prohibited from doing so, especially in tests that assess
memory. This should be included in the informed consent form.

Presence of an On-site Facilitator

A facilitator’s presence is not always required for proper test administration. (Class B Recommendation) (Brearly et al.,
2017). However, there is evidence that a facilitator’s presence during the administration of tests with a motor component
ensures greater validity regarding the use of these tests. For this reason, the presence of a facilitator is recommended when
administering tests involving motor responses. (Class B Recommendation) (Temple, Drummond, Valiquette, & Jozsvai, 2010;
Turkstra, Quinn-Padron, Johnson, Workinger, & Antoniotti, 2012).

Although the panel did not determine specific recommendations for patients with under 12 years of education, the experts
suggested that on-site facilitators may be especially relevant for patients with a low education level and low familiarity with the
technology (Class F Recommendation) (Latin American working group for teleneuropsychology).

Technological Requirements

A broadband connection is recommended to reduce the likelihood of sound or image disruption or failure (Class B
Recommendation) (Brearly et al., 2017; Castanho, Sousa, & Santos, 2017).

Video transmissions are severely affected by bandwidth. It is essential to test the connection on the practitioners’ side, and
it is recommended that broadband internet be used during the assessment. If possible, the platform should adapt to a changing
bandwidth without losing the connection (American Telemedicine Association et al., 2014; Postal et al., 2020). Technical
problems may compromise the validity of the teleNP assessment. If the transmission quality is low, relevant test information
may be lost, and patient behavior may be altered. Given failures in sound and video, the person administering the test may need
to repeat the instructions. Furthermore, the patient must engage with the assessment from a screen that is at least 13′′ in size,
which excludes smartphones (Class F Recommendation) (Latin American working group for teleneuropsychology).
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Table 5. Level of recommendation for teleneuropsychological tests in Latin America

Test Study Type of study Recommendation Level of
recom-
mendation

Attention and executive function
Digit span Marra et al., 2020 SR of cohort studies Moderately recommended B
Oral trail making A – B Wadsworth et al., 2016 Individual case–control study Moderately recommended B
Language
Semantic fluency Marra et al., 2020 SR of cohort studies Moderately recommended B
Boston naming test (15 items) Brearly et al., 2017 SR of cohort studies Moderately recommended B
Letter fluency Marra et al., 2020 SR of cohort studies Moderately recommended B
Language battery: Picture description
(auditory response version) (Boston
Diagnostic Aphasia Examination [BDAE]),
Boston Naming Test (BNT) (Goodlass et al.,
2001),
Token Test, Aural Comprehension of Words
and Phrases, Controlled Oral Word
Association Test (Schum, Sivan, & Benton,
2000).

Vestal, Smith-Olinde,
Hicks, Hutton, & Hart, 2006

Individual case–control study Moderately recommended B

Verbal learning and memory
Brief visuospatial memory test (revised
BVMT-R)

Vahia et al., 2015 Individual case–control study Moderately recommended B

RAVLT Hildebrand, Chow,
Williams, Nelson, & Wass,
2004

Individual case–control study Moderately recommended B

Hopkins verbal learning test (HVLT) Vahia et al., 2015 Individual case–control study Moderately recommended B
Screeners
MMSE Marra et al., 2020 SR of cohort studies Moderately recommended B
Repeatable battery for the assessment of
neuropsychological status (RBANS;
Randolph, 1998)

Galusha-Glasscock et al.,
2016

Individual case–control study Moderately recommended
for use in teleNP.

B

MoCA Marra et al., 2020 SR of cohort studies Moderately recommended B
ADAS-Cog Marra et al., 2020 SR of cohort studies Moderately recommended B
Visuospatial
Clock drawing test Brearly et al., 2017; Cullum

et al., 2014
SR of cohort studies Moderately recommended B

Selection of Tests and Use of Normative Data

TeleNP tests were classified according to response form:

Verbally dependent tasks. Tasks that require a verbal response with either verbal stimuli (e.g., Digit Span, Oral Trail Making A-
B, Semantic Fluency, Letter Fluency, Rey Auditory Verbal Learning Test (RAVLT)) or visual stimuli (e.g., Boston Naming Test,
Boston Diagnostic Aphasia Examination (BDAE), Brief Visuospatial Memory Test-Revised (BVMT-R), Montreal Cognitive
Assessment (MoCA), Alzheimer’s Disease Assessment Scale-Cognitive Subscale (ADAS-Cog)) administered by qualified
professionals using existing standards are recommended (Class B Recommendation) (Brearly et al., 2017).

Motor dependent tasks. The variability in the results from published studies on motor-dependent tasks suggests the need for fur-
ther research on the use of these tests in teleNP. Current evidence suggests that the administration of high-motor component tests
with on-site support/assistance yields comparable results (Class B Recommendation) (Temple et al., 2010; Turkstra et al., 2012).

Recommendations for the use of specific tests. Specific tests that fall within these recommendations and the associated levels
of recommendation are included in Table 5.

Use of normative data. The studies and recommendations reported in Table 5 compare face-to-face to videoconference
assessments. In these studies, learning effects were controlled using a randomized order on the administration form. Scores
obtained in both modalities were compared.



L. Crivelli et al. / Archives of Clinical Neuropsychology 00 (2021); 1–15 11

Table 6. Recommendations summary

Recommendations Class

Population TeleNP is useful for adult patients (18–90 years old) with MCI, mild to moderate dementia or
cognitively healthy individuals.

B

TeleNP should not be applied for patients with visual or auditory deficits, acute confusional states, or
severe communication difficulties.

B

TeleNP is not recommended for patients with severe dementia. F
Informed consent Before providing psychological services of any kind, patients must give and sign an informed consent. F

Consent must be obtained within the framework of the legal provisions enforced by each country.
Recorded verbal informed consent or consent through electronic signature can be obtained, but its
validity depends on local laws.
For digital consent, the use of a system which guarantees information access, user identity and security
is recommended.
The REDCap platform is recommended due to its availability, open access and security.
Consent should include unique concerns arising from the teleNP assessment framework: scope of the
intervention, confidentiality, use of personal data, whether the interview will be recorded and
screenshot management.
It should be made clear that the use of teleNP may carry additional risks to privacy and confidentiality.
It should be clarified that most of the conclusions are based on face-to-face assessments, which limits
conclusions and recommendations of the teleassessment.

Strategies for
conducting a teleNP
assessment

Before the assessment: F

Check patient profile for suitability for a teleNP assessment.
Ensure that the patient has adequate equipment and software for a teleNP.
Secure a private and silent environment.
Clarify that only the patient and the on-site facilitator, if required, should be present in the room.
Send and receive signed informed consent.
During the assessment: F
Confirm the patient’s identity and establish an emergency plan in case the connection is interrupted.
Ensure that the patient has the necessary materials for the assessment.
Keep a written copy of all protocol material.
Use the “share screen” function to show stimuli.
Control when stimuli must be out of patient sight.
Obtain screenshots only when needed to capture and record evidence of tasks that require the patient to
write or draw.

Presence of facilitator A facilitator’s presence is not always required for proper test administration. B
A facilitator’s presence is recommended when administering tests with a motor response. B
On-site facilitators may be especially relevant for patients with low education and low familiarity with
technology.

F

Technological
requirements

A broadband connection is recommended to reduce the likelihood of sound or image disruption or
failure.

B

Patients must use a screen that is at least 13′′ in size, which excludes smartphones. F
Selection of tests and
use of normative data

The use of verbally dependent tasks is recommended. B

The use of tests with motor responses requires on-site support/assistance. B
Use of normative data For selected studies (Table 5), normative data from face-to-face tests may be used. B

Face-to-face and remote administration of the recommended tests yielded values that did not significantly differ between the
two (see Table 5) and showed significant correlations, which indicates the possibility of using normative data obtained from
face-to-face assessments (Class B Recommendation) (Cullum et al., 2014; Marra, Hamlet, Bauer, & Bowers, 2020).

Regarding the use of norms, it is important to clarify that the use of face-to-face norms in neuropsychology should also follow
the general principles of neuropsychology, such as using age, sex, and educational level-paired norms if possible. Additionally,
although these recommendations are mostly based on an English bibliography, normative data from language-appropriate
resources must be used.

Table 6 depicts a summary of the recommendations.
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Table 7. Addressing barriers in Latin America

Barrier Possible solutions

Limited access to computers Modify the battery for remote administration via telephone, whenever
possible. Optimize the battery with tests that can be administered by phone
(digit span, verbal fluency, TICS-M) (Brandt, Spencer, & Folstein, 1988;
Debanne et al., 1997; Lachman, Agrigoroaei, Tun, & Weaver, 2013).

Very informal and noisy environments for cognitive testing Make sure to schedule a pre-interview to assess environmental conditions.
Provide patient with specific instructions on how to reduce distractions and
noise during testing session.

Low internet reception/connectivity in rural areas Limit the assessment to screening tests and tests that do not require timed
responses.

Working with isolated and aboriginal populations This barrier is common to the practice of standard neuropsychological
assessment. Whenever possible, one should use culturally adapted versions
of the tests or acknowledge the limitations of the measures used if those are
not validated for these populations.

Bilingual but Spanish-illiterate aboriginal population Have a bilingual neuropsychologist perform the assessment, whenever
available. If not bilingual provider is available, acknowledge the limitations
of the assessment in your report.

Low educational level Include a facilitator to help explain the instructions. Administer tests that
have been adapted and validated for individuals with low educational level.
If those tests are not available, acknowledge the limitations of the
assessment in your report.

Addressing Barriers in Latin America

Table 7 includes a list of barriers and their consequent recommendations, which emerged from the responses to a survey
distributed to the Latin American working group for teleneuropsychology. The list is ordered according to barrier frequency. All
recommendations are Class D.

Limitations

The limitations of this paper are mostly related to the diversity of cultures, laws, and populations within Latin America due to
the great number of countries and the vast territory covered by the region. Although Latin American countries share languages
and certain cultural traits, each community also has its own distinctive features, which is why these recommendations do not go
into specific details but are intended to initiate collaborations that allow the identification of some general aspects of teleNP in
Latin America. We promote and support the design of research that strengthens these clinical practices with clinical evidence.

Another significant limitation of our work is that the studies from which we based our recommendations were mostly written
in the English language. This is due to the lack of studies on Spanish-speaking populations from Latin America (Arias et al.,
2020). However, studies on Spanish-speaking populations in the United States and in Spain support the applicability of teleNP
in Spanish (Franco, Bernardo-Ramos, & Soto-Pérez, 2012). Providing recommendations for a structured framework for teleNP
could be the first step in gathering Latin American clinical data. We these recommendations will require updating in the near
future, as this is a first attempt to organize and standardize emergent practices related to teleNP in Latin America and therefore
to incentivize the creation of regional evidence.

Conclusions

There is sufficient evidence to support the use of video conferencing technology for remotely administering neuropsycholog-
ical tests. TeleNP assessments can be administered to patients with cognitive impairment but should not be administered when
there is a history of visual or auditory deficits, severe major neurocognitive disorder, acute confusional states, or significant
communication difficulties. Furthermore, no recommendations can be made on the use of teleNP in populations with low
education levels, as there is insufficient literature on the subject.

Prior to implementation, informed consent describing the characteristics of the teleNP assessment must be obtained, and
key practical considerations that can help prepare for and organize the teleNP assessment should be discussed. Regarding test
selection, those requiring verbal responses from participants are recommended. Further research is necessary to determine the
validity of tests that require motor responses. However, the current literature supports the notion that these tests also yield reliable
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results comparable to their face-to-face counterparts if administered with a facilitator. In the absence of normative data from
video conferencing, available studies recommend using norms obtained in face-to-face assessments.

The Latin American working group for teleneuropsychology addressed particularly problematic aspects of teleNP practices
in Latin America. The lack of evidence to overcome these barriers underscores the need for research on teleNP in the region.
The recommendations we provided to overcome some of the barriers can serve as useful guides for clinical practice, but they
are also limited in scope.

These recommendations are provided as a first step in our efforts to create a framework and encourage Latin American clinical
research on teleNP, which we hope can aid to generate more culturally appropriate guidelines, and specific to different regions
within Latin America. Furthermore, given the diversity and heterogeneity of the Latin American region, we encourage local
groups working with teleNP to adapt these recommendations, taking into account their specific challenges when assessing their
populations.

These recommendations are a response to the immense demand imposed by the COVID-19 pandemic in Latin America.
Future studies should include counterbalanced crossover studies from Latin America, exploring whether scores acquired using
teleNP differ from those acquired using on-site assessment modalities.

Providing Latin America with teleNP recommendations is an important step to unify the work currently in progress and to
encourage the use of teleNP in the region. The Latin American working group for teleNP was established to encourage reliable
practices in the region. Finally, we remind professionals of the ethical importance of completing training in the technical, legal,
and clinical areas of assessments using videoconferencing before adopting remote assessment practices.
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