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Abstract

Background: Evidence has shown that teleneuropsychology is a crucial tool in the assessment and treatment of individuals
with limited access to in-person health services. Nevertheless, studiesin Latin America are scarce, and there is a pressing need
for studies that test the feasibility of teleneuropsychology and contribute to the devel opment and validation of tools and models,
aswell as the establishment of normative data for the diverse populations of the region.

Objective: Thisstudy aimsto conduct the first pilot study in Central Americato assess the feasibility of ateleneuropsychology
protocol and to generate normative data for a Panamanian sample.

Methods: This is a cross-sectional, descriptive, community-based study derived from the Development and Validation of
Teleneuropsychology Normative Data for Older Adults in Florida (FLOAT) study. The study’s final sample will include 150
participants (aged =50 years). Participants will undergo initial screening to determine their eligibility and will beincluded if they
have a basic understanding of and access to technological devices such as telephones, tablets, or computers; are free of cognitive
impairment or serious health conditions; and provide informed consent. Participants will complete 2 questionnaires to determine
if they can continue in the study. Participants who are eligible will be assessed with a teleneuropsychology cognitive battery and
will answer questionnaires viaa REDCap (Research Electronic Data Capture) link.

Results: Feasibility will be assessed based on an analysis of the tools, funding, expertise, and resources needed to conduct
neuropsychological assessments. So far, the study has proven feasible as researchers have been able to obtain aREDCap license
and all other material necessary to carry out assessments. As of November 11, 2024, a total of 67 participants aged =50 (mean
62.2, SD 7.6) years had been assessed with questionnaires and a compl ete cognitive test battery. Sociodemographic and clinical
characteristics show that participants on average had 16.7 (SD 1.9) years of formal education. A satisfaction questionnaire revealed
that most participants were satisfied (22/67, 33%) or very satisfied (39/67, 58%) with the teleneuropsychological assessment,
and most participants (58/67, 86%) would recommend this study to others. We expect to assess a similar number of women and
men as well as different age groups with the teleneuropsychology battery. We plan to generate normative data for Panamanian
adults aged >50 years.

Conclusions: This study may point to the need to use assessment methods that are convenient and efficient for older adult
populations and that can be used as substitutes for in-person evaluations. Although it is a viable approach, expanding the sample
size is essentia to generate reliable normative data. This is an unprecedented area of research in the country and the Central
American region.
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Introduction

Background

Teleneuropsychology refers to the use of audiovisua
technologies for remote neuropsychological assessments and
interventions [1]. Specialty psychological services, namely,
neuropsychological assessments, seek to integrate digital tools
into conventional practice, combining traditional in-person
measures for rich clinical observations with novel digital or
remote assessments that allow for more precise quantification
of behavioral patterns [2]. Teleneuropsychology requires the
use of various tests and tools to evaluate a person’s current
cognitive and emotional status. This service usually requires
patientsto visit assessment sitesand undergo clinical interviews
and neuropsychological testing. Nevertheless, hedlth
emergencies such as the COVID-19 pandemic hindered
in-person visits, prompting mental health professionalsto adopt
remote evaluations or teleneuropsychological assessments as
an aternate method. The Inter Organizational Practice
Committee created new guidelines for the practice of
teleneuropsychology during the pandemic [3,4] to aid with some
of the difficultiesthat are common in teleneuropsychol ogy, such
asuncontrolled conditions of in-home assessments[5]. In Latin
America, recommendations on the use of tel eneuropsychol ogy
emerged during the pandemic, with a lack of normative data
for various countries [3]. However, teleneuropsychology did
not arise solely as aresponse to health emergencies. Before the
COVID-19 pandemic, guidelines for remote testing had been
created by the American Psychological Association and Joint
Task Force for the Development of Teleneuropsychology
Guidelines for Psychologists [6]. These guidelines were
developed to address ethica and methodological challenges
associated with internet-based assessments, such as limited
confidentiality and security risks when using the internet. One
key recommendation wasto incorporate ethical limitationsinto
the informed consent process, providing participants with a
clear and thorough explanation of the unique aspects of
teleneuropsychology assessments [7]. Moreover, historically,
studies have explored the vaidity and feasibility of remote care,
initially through telephone and later through videoconferences.

Teleneuropsychology: How It Cameto Beand Its
Development Before the COVID-19 Pandemic

Teleneuropsychology’s origins date back to the 1980s, when
telephoneswere used for patient foll ow-up and cognitive health
assessments. By then, widespread telephone use in US
households facilitated telephonic data collection, particularly
in primary care for consultations and surveys. In the 1990s,
telephoneswere used for follow-upswith patients and screenings
to detect dementia in older adults [8] as they function as a
cost-effective alternative to in-person surveys[9]. In this period,
there was an initial exploration of the feasibility of
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videoconferencing for cognitive evaluations in older adults
[10,11] and an ongoing development and validation of remote
tests [12-21]. Telephone screening tools, such as the modified
Telephone Interview for Cognitive Status (TICS-M) and the
Mini-Mental Status Examination, offer benefits such as rapid
administration and cost-effectiveness, making them suitablefor
large-scale epidemiological studies [22]. These tools can aso
help minimize dropout rates in longitudinal studies and
overcome geographical barriers [23]. Older adults, who may
have mobility issues or reduced motivation, often respond well
to telephone assessments, enabling “cognitive triage” and
follow-ups in hard-to-reach populations [24]. However, the
effectiveness of telephone assessments largely depends on the
design of the screening instruments [25]. In this context,
videoconferencing presents several limitations, including the
inability to assess praxis or visuospatial abilities [26], limited
use of visual stimuli, and the examiner’s restricted ability to
directly observe behavior in an uncontrolled environment [27].
In addition, communication challenges arising from hearing
loss or cognitive decline further complicate the assessment
process [28].

Sincethe early 21st century, research has explored the feasibility
of teleneuropsychological assessments. Studies have shown no
significant performance differences between videoconference
and face-to-face assessments, demonstrating its feasibility and
potential utility [27-31]. Furthermore, teleneuropsychology has
not hindered clinical intervention or rapport building [29,30].
Diagnostic agreement between on-site and videoconference
screenings for neurocognitive disorders has a so been confirmed
[32,33]. Likewise, teleneuropsychological assessments have
shown to be feasible in different clinical settings, such as
assessment of survivors of stroke [34]. Acceptability [35] and
satisfaction [36] with teleneuropsychology have been
documented, including assessments designed for use in Latin
populations [37] and other underrepresented popul ations [38].

Stateof Teleneuropsychology During COVID-19: Uses,
Validation, and Research

Before the pandemic, a survey revealed that approximately
one-fourth of professionals, primarily from the United States,
used teleneuropsychology for clinica interviews and
interventions [39]. This highlighted the underuse of
teleneuropsychology, which was largely due to lack of
reimbursement from Medicare and private insurance [40].
Challenges such as limited access to technology, inability to
perform hands-on assessments, and reduced behavioral
observation opportunities also hindered its adoption [41].
However, lockdowns increased the need for recommendations
and research, leading to greater use of teleneuropsychology
among practitioners[5,42-44]. Research during the COVID-19
pandemic underscored the necessity for further investigation
into teleneuropsychology and its limitations. Individuals with
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lower incomes often lacked access to necessary technology
[45,46]. In addition, participants computer literacy skills were
frequently inadequate, and there was a scarcity of research on
teleneuropsychology’s application in home health care
[33,47-49].

Research in teleneuropsychology, especially concerning
culturally diverse populations, has progressed following the
declaration of the end of the COVID-19 pandemic [50-52].
Notably, neuropsychologists have reported significant use of
this work method [53]. In addition, new tools such as the
Tele-Global Examination of Mental State [54] and Tele
Executive Function for children [55] have shown promising
results.

Studies on validity have shown that standardized cognitive tests
used in teleneuropsychology retain their psychometric properties
and yield results comparable to in-person administration [56].
Similarly, research showsthat teleneuropsychol ogy assessments
are reliable, as they often show stable results when repeated
over time, indicating reliability in tracking cognitive
performance [57]. In addition, remote assessments allow for
broader participation while maintaining standardized
administration protocol sthrough platforms such asZoom (Zoom
Video Communications), REDCap (Research Electronic Data
Capture; Vanderbilt University), and other secure testing
software [5].

Teleneuropsychology in Latin America: Research and
Practice

Until 2021, no studies on teleneuropsychol ogy had been reported
in Latin America [41]. However, from 2021 to date, 8 studies
have been documented regarding the use of teleneuropsychol ogy
in 4 countriesin theregion. Most of the studies are descriptive,
and only 1 is a randomized controlled tria. In 38% of the
studies, asatisfaction survey wasincluded. In half of the studies,
teleneuropsychology was used to evaluate participants, and in
1 study, telerehabilitation was performed. Results indicated
good acceptance of teleneuropsychology as an assessment or
rehabilitation modality by both participants and professionals
[49,58,59]. Key benefitsincluded reducing the stress of traveling
to evaluation sites, increased accessibility to remote areas,
increased comfort of home assessments [45,60], continued
access during social distancing, and reduced COVID-19 risk
[59]. Moreover, chalenges noted by practitioners included
patients' unfamiliarity with technology; lack of environmental
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control; and insufficient access to technological resources,
including internet connectivity [46].

These studies represent a significant initial progress in Latin
America, reveding insights into the experiences of
neuropsychology professionalsin theregion. Although Mexico
and Argentina are middle-income countries, they face findings
and challenges similar to those observed in high-income nations.
Moreover, proposals for clinicaly applicable models are
beginning to emergein Latin America[61]. However, normative
data in the region are scarce, a phenomenon not unique to the
teleneuropsychology, and precedes the COVID-19 pandemic
asarecurrentissuein Latin Americaclinical practice[62]. There
is a pressing need for studies that test the feasibility of
teleneuropsychol ogy and contribute to the devel opment of tools,
models, and validations and the establishment of normative data
for the diverse populations of the region.

The objective of this study is to conduct the first pilot study in
Centra America to assess the feadhbility of a
teleneuropsychology protocol and to generate normative data
for a Panamanian sample. The specific objectives of the study
areto (1) administer a teleneuropsychological assessment to a
Panamanian sample of participants identified as having a low
risk of developing dementia, (2) generate normative
teleneuropsychological data from a Latin American samplein
Panamato compare with aHispanic samplein the United States,
(3) compare performance on teleneuropsychol ogical tests across
different gender and age groups, and (4) assess the sample’'s
level of satisfaction with the administration of the
teleneuropsychological evaluation battery using a standardized
scale.

Methods

Participants

Theprotocol of thisstudy isadapted from the Development and
Validation of Teleneuropsychology Normative Data for Older
Adults in Florida (FLOAT) [63], a study being conducted at
the University of Floridawith the aim of validating a battery in
a healthy sample of older adults with low risk of developing
Alzheimer disease and related dementias (ADRD). This study
is cross-sectional, descriptive, and community based. As of
November 11, 2024, we have recruited 67 (44%) out of 150
participants, all aged =50 years and residing in Panama. Details
of participantsinvited to participate, recruited, and assessed are
shown in Figure 1.
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Figure 1. Flowchart of participants included and excluded in the study. EDS: Escala de Satisfaccion; TICS-M: modified Telephone Interview for
Cognitive Status.
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Eligibility Criteria
Participant eligibility criteria are presented in Textbox 1.
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Textbox 1. Participant eligibility criteria.

Inclusion criteria

« Areaged =50 years at the time of enrollment

« Haveabasic understanding and control of technological devices

« Have accessto aphone, tablet, or computer

« Havesigned informed consent

« Areavailableto assist to all the program visitsincluded in the study

«  Hasno cognitive impairment at the time of enrollment

«  Hasno conditionsthat limit or prevent them from completing the neuropsychological evaluation (ie, blindness, anal phabetism, and severe physical
limitations)

Exclusion criteria

« A diagnosis of Alzheimer disease and related dementias or other neurological disorders that affect cognitive functioning

« A history or diagnosis of a severe psychiatric disease (ie, schizophrenia)

«  Evidence of cognitive impairment (modified Telephone Interview for Cognitive Status <31)

«  Noaccessto internet

o  Lack of accessto asmartphone with awebcam for videoconference

«  Ongoing participation in another clinical study or the intention to participate in another study

Recr uitment the availability of remote testing. The research team, which
includes the principal investigator, research assistants, and

Potential participants are recruited from the community in  trained psychology students, supervised by senior scientists,

Panama through socid media advertisements, flyers in  assistin recruitment and datacollection. Participant recruitment

community centers, and newspaper announcements. Individuals  processis displayed in Figure 2.

living outside the city are also encouraged to participate due to
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Figure2. Flowchart of therecruitment process. TICS-M: modified Telephone Interview for Cognitive Status; NACC: Nationa Alzheimer’s Coordinating

Study digsemination (social networks,
newspapers, brochures, ete)
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crileria are not met
Procedure

Participants undergo an initial screening to determine their
eigibility. Those who meet the inclusion criteria and agree to
participate will provide telephone-informed consent. Following
this, participants complete 2 questionnaires: an adapted Spanish
version of the modified TICS-M and the National Alzheimer's
Coordinating Center (NACC) Health Questionnaire. These
assessments help identify any underlying neurological diseases
or uncontrolled medical conditions that may impact cognition,
such as depression or bipolar disorder. The screening aims to
(1) confirm that the participant does not have cognitive
impairment (eg, mild cognitive impairment or dementia) and
(2) ensure that they have the cognitive capacity to provide
informed consent. Participants scoring <31 pointsin TICS-M,
indicating mild cognitive impairment or dementia, are excluded
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RenderX

from the study. Those who do not meet the eligibility criteria
are thanked for their time, and the assessment is discontinued.

Eligible participants receive a link to complete the
questionnaires and surveys via email using the REDCap
platform, an online platform designed for data collection and
storage [64]. This process takes approximately 30 minutes.
Later, amember of the research team schedules a 2-hour block
for the teleneuropsychological assessment with >1 breaks if
requested by the participants. A team member assists participants
in setting up the videoconferencing technology. Before
beginning the study, research staff reviewstheinformed consent
document with the participant and addresses any questions.

REDCap is used to capture and store participant data, while
Zoom facilitates the administration of neurocognitivetests. The
screen-sharing feature is used to display test stimuli. For tasks
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requiring a scored motor component (eg, figure drawing),
participants are asked to hold their drawings up to the camera,
and a screenshot is taken for later scoring. These screenshots
do not include any identifying information about the participants.
Captured images are stored in the participant’s REDCap dataset
for future analysis. During the assessment, 2 computers are
used: alaptop and atouchscreen device, both of which project
visual stimuli viathe screen-sharing function. These stimuli are
displayed in PowerPoint, and data collection is conducted in
REDCap throughout the assessment.

M easures

Overview

Following the FLOAT protocal, this study uses an open-access
battery in Spanish that is part of the Uniform Data Set version
3 (UDSv3), comprising longitudinal data collected since 2005
at the National Institute of Aging funded Alzheimer’s Disease
Research Centers (NACC, 2023). All measures in this study
have been adapted for use with REDCap. In addition, several
guestionnaires, including the Health History, Functional Activity
Index, Geriatric Depression Scale (GDS), and Demographic
Information, have been modified to be completed directly by
participants.

The evaluation process lasts approximately 3 hours, which
includes 30 minutes for informed consent and screening
measures, 30 minutesfor participant-completed questionnaires
via the REDCap platform, and approximately 2 hours for
teleneuropsychological testing.

Screening Measures

TheTICS-M [65] isadministered in a Spanish version to screen
for mild cognitiveimpairment. TICS-M measures domains such
as orientation, verbal memory, attention, working memory, or
abstraction and has no visual stimuli. Cognitive impairment is
established at <31 points. This cutoff was used to determine
which individuals could participate. Certain items have been
modified to better suit the Panamanian context, such asreplacing
the question “Who is the president of the United States?” with
“Who is the president of Panama?’ In addition, the NACC
Health History [66] measureis used to eval uate the participant’s
general  health history, helping to identify potential
neurodegenerative diseases or other risk factors that may
disqualify them from participation in the research.

Questionnaires

These questionnaires were obtained in the Spanish versions.
Participantsfill out these questionnaires online usingaREDCap
link provided by the study team.

The NACC-Demographics questionnaire[66] has been adapted
to better suit the Panamanian population by modifying relevant
guestions and removing those that are not applicable, such as
enquiries about thelast digits of the zip code or the Alzheimer’s
Disease Research Center. To assess symptoms of depression,
the Spanish version of the GDS [67] isincluded, consisting of
30 yes or no questions completed via a REDCap form. If a
participant scores >20 on the GDS, the study team contacts
them to enquire about suicidal ideation. The Functional Activity
Index [66] is used to evaluate an individual’s ability to perform
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daily activities, which may decline due to neurodegenerative
processes. |n addition, the Teleneuropsychol ogical Assessment
Satisfaction Scale provides participants with an opportunity to
give feedback on various aspects of the assessment, including
satisfaction, the use of Zoom and REDCap, instructions,
advantages, difficulties, recommendations, and overall time.

Teleneuropsychological Tests

A variety of cognitive assessments are used to evaluate different
cognitive domains. The Montreal Cognitive Assessment [68]
is administered in an adapted Spanish version, serving as a
cognitive screening tool that measures visuospatial skills,
naming, verbal memory, working memory, attention, language,
abstraction, and orientation. Verbal memory is further assessed
using the Craft Story test [69], in which participantslistento a
semantically related story and recall it both immediately and
after a 20-minute interval, aiming to maintain the original
phrasing. Similarly, the Rey Verbal Learning Test [70] requires
participants to learn a list of 15 words through repeated
exposure. After 5 trials, an interference list is introduced, and
after a 20- to 30-minute delay, participants attempt to recall the
original list, evaluating both immediate and delayed memory
recall, aswell asword recognition.

Visual memory and visuoconstruction skills are measured
through the Benson Complex Figuretest [ 71], where participants
first copy acomplex figure and then recall and recognizeit after
10 minutes. Naming ability is assessed using the Multilingual
Naming Test [72], in which participants observe and name
figures, receiving semantic or phonemic cues if needed. The
Digit Span Test [ 73] evaluates attention and working memory
by having participants repeat a sequence of humbers in both
forward and backward order, with increasing difficulty. Verbal
phonological fluency [74] is assessed through a task where
participants must generate as many words as possible starting
with agiven letter within a set time (excluding names, numbers,
or repeated words). In the semantic fluency task [74],
participants generate words belonging to a specific category,
such as animalss, vegetables, or fruits.

Executive function is measured using the Wisconsin Card
Sorting Test-64 [75], a computer-based assessment where
participants match cards according to rulesthey must infer, with
aternative verba response options available if they cannot
control the screen. In addition, the Oral Trail Making Test is
al so used to measure executive functions. Divided in part A and
part B, participants are first asked to count from 1 to 25 as fast
as they can (part A). Later, they are requested to aternate
between numbers and letters from 1 to 13 (part B). On both
occasions, the time to finish, errors, and correct answers are
recorded [76].

The Boston Naming Test [77], using a 15-item version from
the Mayo Older Americans Normative Studies, presents
participants with imagesto name, offering semantic or phonemic
cuesif necessary. Speeded information processing is evaluated
using the oral version of the Symbol Digit Modality Test [78],
in which a PowerPoint slide is displayed while responses are
recorded in REDCap. Finally, premorbid intelligenceis assessed
with the Word Accentuation Test Chicago [79], where
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participantsread alist of words and attempt to place the correct
accentuation.

Statistical Analyses

Neuropsychological test results will be analyzed using
multivariate statistical methods. We will perform initial data
analyses with chi-square and ANOVA tests to observe
distribution across age groups or other groups of interest. We
will obtain raw scores of each test as well as composites of
cognitive domains to conduct further analyses per test and per
cognitive domain. Comparisonswill be made regarding sex and
age groups. Student t test will be applied to examine differences
in performance between sexes and within age groups (the sample
will be divided in 3 groups: aged 51-59 years, 60-69 years, and
>70years). Multivariable regression analyseswill be performed
to assess linear relationships between age, years of education,
or other (ie, income) variables and cognition. Once we have
assessed and ruled out potential interaction effects influencing
participant performance, we will proceed with an in-depth
analysis of normative data stratified by age, sex, and education
level. Test scores will be standardized into z scores based on
the mean and SD of the respective group, and these z scores
will be subsequently converted into normative scores for each
assessment. Cases with incomplete data will be excluded from
analyses vialistwise deletion.

Ethical Considerations

The study protocol was approved by the Research Bioethics
Committee of Universidad Santa Maria La Antigua
(CBI-USMA; 2022-P004). Informed consent is read to
participants via phone call. After verbal confirmation of
acceptance to participate in the study, participants get a Google
Forms link were they formally accept to be part of the study
and attach an image of their personal sign. Once they finish
filling the forms, they are assigned a unique code.

All data collected will be saved in a password-protected
database. Only authorized research personnel will have access
to this database. If a participant chooses to withdraw from the
study, the data collected before their withdrawal will still be
included in the analysis. Data collected on REDCap are
identified with a specific number to protect the identity of the
participant.

Some estimated harms that could be caused by this type of
evaluations include fatigue, stress, or anxiety while either
responding to the questionnaires or performing the
neuropsychological tests. However, we expect minima harm
to our participants. If the participant needsiit, the evaluation is
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rescheduled. Participants are informed that they are free to
withdraw from the research study at any time. As exclusion
criteria indicates eligibility for participating is based on
participants not having a diagnosis of ADRD or other
neurological disorders that affect cognitive functioning, all
participants contacted and included in the study are cognitively
healthy. Nevertheless, if a participant with adiagnosisof ADRD
contacts the research team, researchers will refer them to a
neurologist.

Data M anagement

All data, including consent, will be added to aREDCap database
that has all the measures obtained in this study. To ensure
high-data quality collection, scoring of the testsis reviewed by
2 different evaluators at the end of the testing. Thisis done to
improveinterrater reliability intest scoring. All evaluators have
been trained using the same tools and in a standardized
environment to minimize variability in scoreinterpretation. Test
scoring instructions are followed precisely.

Dissemination Policy

Results from this research will be published, shared, and
presented at national and international conferences, science
events, and high-impact journals. At the end of the study,
participants will be given a summary of their results that will
give them an insight of their cognitive status. The report will
be divided in different cognitive domains, including “below
average” “average,” and “above average” to identify the
participant’s cognitive level when compared with other peers
of the same age range, sex, and education.

Results

Preliminary General Characteristics of the Sample

The demographic and clinical characteristics of the sample are
summarized in Tables 1 and 2. Participants were mostly female
(53/67, 79%) and were on average aged 62.2 (SD 7.6) years.
Participants on average had 16.7 (SD 1.9) years of formal
education. Most participants have a partner (44/67, 66%).
Participants reported few cardiovascular, cerebrovascular, and
psychiatric illnesses. Nevertheless, the most common chronic
illness is hypertension (22/67, 33%), followed by
hyperchol esterolemia (19/67, 28%). Most participants identify
as White (31/67, 46%) or other (20/67, 30%). Participants
showed ahigh degree of functional independencein performing
basic and instrumental activities of daily living. On average,
participants had 1.5 (SD 1.8) symptoms of depression.
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Table 1. Protocol measures for teleneuropsychology assessment.

Measure

Description

Screening measures

TICS-M?

NACCP Health History

Questionnaires

NACC-Demographics Questionnaire

GDS®

The Functional Activity Index

Teleneuropsychological tests

Montreal Cognitive Assessment

Craft Story Test

Rey Auditory Verbal Learning Test
Benson Complex Figure
Multilingual Naming Test

The Digit Span Test

Verbal Fluency

Category Fluency

Wisconsin Card Sorting Test-64

Boston Naming Test
Symbol Digit Modality Test

Word Accentuation Test Chicago

Feasibility

Teleneuropsychological Assessment Satisfac-

tion Scale

Measures domains such as orientation, verbal memory, attention, working memory, or abstraction
and has no visual stimuli; cognitive impairment is established at <31 points

Evaluates generd health history, identifying potential neurodegenerative diseases or other risk
factors that may disqualify participantsin the research

Addresses topics of age, sex, education, independence, type of housing, and civil status, among
others.

Consists of 30 yes or no questions completed viaa REDCapd form; if a participant scores >20
on the GDS, the study team enquires about suicidal ideation

Evaluates an individual’s ability to perform daily activities

Cognitive screening tool that measures visuospatial skills, naming, verbal memory, working
memory, attention, language, abstraction, and orientation

Short- and long-term verbal memory are measured with arelated story

Short- and long-term verbal memory are measured with a 15-word list

Short- and long-term visual memory and visuoconstruction are measured with a complex figure
30-item test that measures naming ability

Working memory and attention abilities are measured with series of numbersrepeated in aforward
and backward order

Verbal phonological fluency isassessed by generating as many words as possi bl e beginning with
aspecific letter (F, A, S, and M) in 1 min each

Semantic fluency is assessed by generating as many words as possible from a specific category
(animals, vegetables, and fruits) in 1 min each

Executive function is measured by having the participant match cards according to certain rules
(color, figure, and number of figuresin card)

15-item test that measures naming ability

Speeded information processing is assessed by associating numbers with symbols as fast as
possible in 90 seconds

Participantsread alist of words and attempt to place the correct accentuation, measuring premorbid
intelligence

Provides participants with an opportunity to give feedback on various aspects of the assessment,
including satisfaction, the use of Zoom and REDCap, instructions, advantages, difficulties, rec-
ommendations, and overall time

T)CS-M: modified Telephone Interview for Cognitive Status.

PNACC: National Alzheimer's Coordinating Center.
°GDS: Geriatric Depression Scale.
dREDCap: Research Electronic Data Capture.
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Table 2. Demographic and clinical characteristics of the study participants (n=67).

Variable Participants
Age (y), mean (SD) 62.2 (7.6)
Sex, n (%)

Female 53 (79.1)
Race, n (%)

Afro-Panamanian or Black 11 (16.4)

Asian 1(15)

Indigenous people 2(3.0)

White 31(46.3)

Unknown 2(3.0)

Other 20 (29.9)
Marital status, n (%)

Partnered 44 (65.7)

Not partnered 23(34.3)
Education (y), mean (SD) 16.7 (1.9)
Years smoking, mean (SD) 15.3(12.4)
Age at smoking cessation (years), mean (SD) 36.7
Diabetes (yes), n (%) 6(9
Hypertension (yes), n (%) 22 (32.8)
Hypercholesterolemia (yes), n (%) 19 (28.4)
Thyroid disease (yes), n (%) 13(19.4)
Arthritis (yes), n (%) 9(13.4)
Number of cardiovascular disease, mean (SD) 0.25(0.8)
Number of cerebrovascular illnesses, mean (SD) 0.15(0.5)
Number of medical conditions, mean (SD) 11(1.0
Number of sleep-related illnesses, mean (SD) 0.33 (0.6)
Number of psychiatric diseases, mean (SD) 0.33(0.8)
Depression (yes), n (%) 11 (16.4)
Anxiety (yes), n (%) 7(10.4)
Geriatric depression symptoms, mean (SD) 15(1.8)
Functionality Index, mean (SD) 0.5(0.8)

Expected Outcomes for Assessing Feasibility

Feasibility will be assessed based on an analysis of the tools,
funding, expertise, and resources needed to conduct
neuropsychological assessments. Likewise, the
Teleneuropsychological Assessment Satisfaction Scale will
assessfeasibility through the satisfaction of the samplewith the
teleneuropsychology assessment. The Teleneuropsychological
Assessment Satisfaction Scale provides participants with an
opportunity to give feedback on various aspects of the
assessment, including satisfaction, the use of Zoom and
REDCap, instructions, advantages, difficulties,
recommendations, and overall time.

So far, the Teleneuropsychological Assessment Satisfaction
Scale (Multimedia Appendix 1) has shown that most participants

https://www.researchprotocol s.org/2025/1/e68520

(39/67, 58%) were very satified with the tel eneuropsychol ogical
assessment, while high levels of satisfaction were found with
other elements of the assessment, such as the use of the Zoom
platform (47/67, 70%), the evaluator (57/67, 85%), or the
REDCap platform (33/67, 49%). All participants reported
instructions were clear. Most participants (49/67, 73%) were
satisfied with being able to do the evaluation from home.
Two-thirds of participants (44/67, 66%) reported that they were
able to use electronic equipment, such as computers, phones,
or tablets. Most participants (37/67, 55%) would recommend a
teleneuropsychological assessment to others.

Although most of the sample (53/67, 79%) reported no
difficulties at al, main limitations that were stated by
participants were internet connection (8/67, 12%), space in
which the assessment took place (8/67, 12%), and electronic
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equipment used (5/67, 7%). Other barriers (12/67, 18%) included
the long duration of the assessment, confusing wording in
guestionnaires, problemswith sound, interruptions, difficulties
with the assessment materials, problems with the Zoom
platform, availability for the assessment, lack of light, and
complaints regarding their own abilities.

Expected Outcomes for Creating Nor mative Data

In line with the FLOAT study [63], percentile ranks for each
test’s raw scores will be calculated from cumulative frequency
distributions and then normalized to a distribution with a mean
of 10 and an SD of 3 (ie, scaled scores). These normalized scores
will then be entered into a stepwise regression, including sex
(male and female), education, and different age groups.
Predictors contributing <5% of additional variance in the
normalized scores will be retained for further regression-based
adjustments.

Discussion

Principal Findings

This paper describes the protocol of a pilot study designed to
assess the feasibility of conducting teleneuropsychological
cognitive assessments in  adults aged =50 years.
Teleneuropsychology is a technology-based practice that
includes collecting patient data using multiple assessment
modalities. So far, we have successfully assessed 67 participants
with a complete teleneuropsychology evaluation. Our results
indicate that our sampleis comparableto thosein other studies
in terms of age [34,38], education level [80,81], and the
distribution of men and women [40], characteristics that might
contribute to the validity of our design in future analyses.

Moreover, feasibility could also be demonstrated through the
successful use of various technological platforms in the
assessments, including REDCap and Zoom. This approach to
teleneuropsychological assessments has been recommended in
other studies [5] and aligns with guidelines established before
and during the COVID-19 pandemic [1,7]. To date, very few
studies in Panama have used REDCap to capture and store
clinical data; nevertheless, this is the first time it is used for
neuropsychological assessments, making this an unprecedented
study. REDCap has been widely used and recommended for
teleneuropsychology studies across various regions worldwide
[3,82], asdata can only be accessed with a password and server
administrator permissions, making the platform ideal for
securely storing the collected information [83]. REDCap stands
as a viable platform that could be part of the regular clinical
practice, ensuring the security, conservation, and confidentiality
of gathered data. Likewise, using Zoom as the platform for the
assessment is anotable strength, asit has been effectively used
in other similar studies [48,84].

In addition, current participant satisfaction has been assessed,
revealing that most respondents (39/67, 58%) were highly
satisfied with the remote assessment. This aligns with findings
from previous studies on participant satisfaction [35,36,42,85].
Key positive aspects highlighted by participants included the
use of electronic equipment, the convenience of conducting
assessments from home, and the quality of interaction and
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communication with evaluators. These findings reinforce the
strengths of teleneuropsychology identified in another research
[41].

Limitations

So far, participants reported difficulties primarily related to
€l ectronic equipment, internet connectivity, and the environment
in which the assessment took place. These limitations are
common challenges associated with teleneuropsychology
[86,87], and as parti cipants compl eted the assessment at home,
these factors were beyond the assessor’s control. We expect
other participants assessed to encounter technological
difficulties. The use of REDCap presents both strengths and
limitations. On the one hand, this platform ensures secure and
confidential storage of test and questionnaire data, asit is only
accessibleto those connected to the research ingtitution’s server.
Onthe other hand, because the server hosting REDCapisowned
by the ingtitution, both the researcher and the participant must
have access to the server to use the platform.

Other limitations include the use of convenience sampling for
recruitment, which hinders the inclusion of a diverse sample.
This resulted in participants with a high level of education and
amedium to high socioeconomic leve that are not representative
of the population. We will actively aim to recruit participants
that come from different backgrounds and diverse
socioeconomic levels.

Strengths

The sudy’s strengths  include the  innovative
teleneuropsychology assessment format, which involved both
the participant and assessor being at home, creating a
teleneuropsychol ogy “home-to-home” format, an approach that
has been validated but not extensively studied [33,42,60,88,89].
This is of particular interest given that the use of
teleneuropsychology home-to-home neuropsychological testing
by mental health professionals has been reported in the Latin
American region; however, no specific studies documenting
this modality have been published to date [59], making this
study one of the few to explore this method.

The application of the assessment battery enabled the collection
of specific data from the Panamanian population, paving the
way for the development of normative data for tests conducted
remotely. This aims to address a significant limitation in the
region, where standardized tests have not been adapted to the
populations of these countries [90-93].

While some participants reported challenges related to
connection issues, the assessment environment, and the
equipment used, it is important to note that these difficulties
were experienced by only aminority of the sample. In addition,
specific issuesrelated to the questionnaires emerged; participants
noted that the wording and timing of the questions were not
favorable. In contrast, the overall timing of the evaluation itsel f
was well received by participants.

Conclusions

Teleneuropsychology has gained ground in the field of
psychology, offering new spaces and opportunities for
professionals, patients, and participants. Ongoing research is
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essential to bring clarity to the clinical practice of those using
these alternatives. Drawing on lessons learned before, during,
and after the pandemic, many professionals have adopted models
that combine elements of remote and traditional face-to-face
care, giving rise to hybrid neuropsychology [94]. In Latin
America, further researchisessential, particularly studiesaimed
at developing instruments, models, and validations and
establishing normative datafor diverse populationsin theregion.

This study represents the first pilot investigation in Central
America amed a assessing the feasibility of a
teleneuropsychology protocol and establishing normative data
for a Panamanian sample. By administering cognitive
assessments to individuals at low risk of developing dementia,
we aim to generate data that can be compared with Hispanic
samples from the United States, contributing to a broader
understanding of cognitive performance across diverse
populations. In addition, evaluating participant satisfaction with
theteleneuropsychological evaluation process providesvaluable
insights into its acceptability and usability. Furthermore,
analyzing performance differences across gender and age groups
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will help identify potential demographic influences on test
outcomes. Ultimately, this research will contribute to the
validation of remote cognitive assessments in Latin America,
supporting their use as reliable and accessible tools for
neuropsychological evaluation.

We recommend expanding the sample to establish normative
datafor older adultsin Panama. Thiswill require strengthening
participant recruitment efforts across diverse regions of the
country to maximize the accessibility and advantages of
teleneuropsychology. Likewise, this study can be replicated to
use tel eneuropsychol ogy assessmentswith other age rangesand
populations, such as children, adolescents, and middle-aged
adults. In addition, it is imperative to conduct a similar study
with individuals with mild cognitive impairment to explore
applicationsin neurodegenerative conditions such as Alzheimer
and Parkinson disease. Finaly, in studies such as ours, we
recommend incorporating medical records in future studies to
confirm participants’ health status, aligning with best practices
used in research worldwide.
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