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Abstract

Background: Teleneuropsychology (TNP) has evidenced to be a crucial tool in the assessment and treatment of individuals with
limited access to in-person health services.  Studies in Latin America are scarce and there is a pressing need for studies that test
the feasibility of TNP and contribute to the development of tools, models, and validations, and the establishment of normative
data for the diverse populations of the region.

Objective: Conduct a pilot study to test feasibility and generate normative data for a Teleneuropsychology protocol in 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 (50 years and older). Participants will first undergo an initial screening to determine their eligibility and will be
included if they have a basic understanding of and access to technological devices such as telephones, tablets, or computers, are
free of cognitive impairment and/or serious health conditions and provide informed consent. Moreover, participants complete
two questionnaires: an adapted Spanish version of the Telephone Interview for Cognitive Status of Memory (TICS-M) and the
National Alzheimer’s Coordinating Center (NACC) Health Questionnaire to determine if they can continue in the study.
Participants who are eligible will be assessed with a TNP cognitive battery and answer questionnaires via a REDCap link.

Results: To date, 67 participants ?50 years of age (M=62.2, SD=7.6) have been assessed with questionnaires and a complete
cognitive test battery. Sociodemographic and clinical characteristics show participants on average had 16.7 years (SD = 1.9) of
formal education. Participants showed a high degree of functional independence in performing basic and instrumental activities
of daily living and had 1.5 symptoms of depression (SD = 1.8). Regarding the teleneuropsychological tests, when divided by sex,
participants showed no significant differences in most tests, except for the MINT naming test, where a higher score was observed
in males than females (p < .001). A similar pattern was observed in the verbal fluency test, with males performing better than
females (p = .032). A satisfaction questionnaire revealed most participants were satisfied (33.8%) or very satisfied (60%) with
the teleneuropsychological assessment, and most participants would recommend this study to others.

Conclusions: So far, the present study has proven feasible, yet, augmenting the number of participants is necessary to be able to
create normative data. This study will be the first in the country and the Central American region to explore and establish
teleneuropsychology as a new assessment method, specifically in elderly populations.
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Abstract

Background: Teleneuropsychology (TNP) has evidenced to be a crucial tool in the assessment and
treatment of individuals with limited access to in-person health services.  Studies in Latin America
are scarce and there is a pressing need for studies that test the feasibility of TNP and contribute to the
development  of  tools,  models,  and validations,  and the  establishment  of  normative  data  for  the
diverse populations of the region.

Objective:  Conduct  a  pilot  study  to  test  feasibility  and  generate  normative  data  for  a
Teleneuropsychology protocol in 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  (50  years  and  older).
Participants undergo an initial screening to determine their eligibility and will be included if they
have a basic understanding of and access to technological devices such as telephones, tablets, or
computers, are free of cognitive impairment and/or serious health conditions and provide informed
consent. Participants complete two questionnaires to determine if they can continue in the study.
Participants who are eligible are assessed with a TNP cognitive battery and answer questionnaires via
a REDCap link. 

Results: As of November 11th, 2024, 67 participants ≥50 years of age (M=62.2, SD=7.6) have been
assessed with questionnaires and a complete cognitive test battery. Sociodemographic and clinical
characteristics  show  participants  on  average  had  16.7  years  (SD =  1.9)  of  formal  education.
Regarding the teleneuropsychological tests, no significant differences were found in the scores of
most of the tests applied, except for the MINT, where a higher score was observed in males (M=31.3,
SD= 0.7) than in females (M=29.7, SD= 1.8) (p < .001). A similar pattern was observed in the verbal
fluency test,  with males  (M=63.8,  SD=11.9)  performing better  than females  (M=56.3,  SD=11.4)
(p=.032). Moreover, participants were divided into three age groups, 51-60, 61-69, 70 and older. No
significant  differences  were observed among groups except  in  the Wisconsin  Sorting Card Test,
where younger participants, age range 51-60 (M=46.0, SD=9.3) and age range 61-69 (M=46.0, SD=
12.5)  performed  better  than  the  older  group  (M=28.7,  SD=14.5)  (p=.020).  A  satisfaction
questionnaire  revealed most participants  were satisfied (33.8%) or very satisfied (60%) with the
teleneuropsychological assessment, and most participants would recommend this study to others.  

Conclusions:  So  far,  the  present  study  has  proven  feasible,  yet,  augmenting  the  number  of
participants is necessary to be able to create normative data. This study will be the first in the country
and the Central American region to explore and establish teleneuropsychology as a new assessment
method, specifically in elderly populations. 

Introduction

Teleneuropsychology  (TNP)  refers  to  the  use  of  audiovisual  technologies  for  remote
neuropsychological  assessments  and  interventions  [1].  Specialty  psychological  services,  namely
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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]. TNP require the use of various
tests and tools to evaluate a person’s current cognitive and emotional status. This service usually
requires patients to visit assessment sites and undergo clinical interviews and neuropsychological
testing.  Nevertheless,  health emergencies like the COVID-19 pandemic hindered in-person visits
prompting  mental  health  professionals  to  adopt  remote  evaluations,  or  teleneuropsychological
assessments as an alternate method. The Inter Organization Practice Committee (IOPC) created new
guidelines for the practice of TNP during the pandemic [3, 4]. In Latin America, recommendations
on the use of TNP emerged during the pandemic [3]. However, tele-neuropsychology did not arise
solely as a response to health emergencies. Prior to COVID-19,  guidelines for remote testing had
been created by the American Psychological Association and Joint Task Force for the Development
of  Teleneuropsychology  Guidelines  for  Psychologists  [5].  Moreover,  historically,  studies  have
explored the validity and feasibility of remote care, initially through telephone and later through
video conferences. 

Teleneuropsychology: how it came to be and its development before the
COVID-19 pandemic

TNP’s origins date back to the 1980s, when telephones were used for patient follow-up and cognitive
health assessments. By then, widespread telephone use in U.S. households facilitated telephonic data
collection, particularly in primary care for consultations and surveys. In the 1990s, telephones were
used for  follow-ups  with  patients  and screenings  to  detect  dementia  in  older  adults  [6] as  they
function as a cost-effective alternative to in-person surveys  [7]. In this period, there was an initial
exploration of the feasibility of videoconferencing for cognitive evaluations in older adults  [8], [9]
and an ongoing development and validation of remote tests [10–19]. Telephone screening tools, such
as  the  Telephone Interview for  Cognitive  Status  and the Mini-Mental  Status  Examination,  offer
benefits  like  rapid  administration  and  cost-effectiveness,  making  them  suitable  for  large-scale
epidemiological studies  [20]. These tools can also reduce dropout rates in longitudinal studies and
address  geographical  limitations  [21].  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  [22].  However,  the  effectiveness  of  telephone  assessments  largely
depends on the design of the screening instruments  [23]. In this regard, videoconference presents
certain limitations such as the inability to evaluate praxis or visuospatial abilities [24], lack of visual
stimuli and the examiner's inability to directly observe behavior in an uncontrolled environment [25],
as well as communication issues due to hearing loss or cognitive decline also posed challenges [26].

Since  the  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 [27–30]. Furthermore,
teleneuropsychology has not hindered clinical intervention or rapport-building  [31, 32]. Diagnostic
agreement  between on-site and videoconference screenings  for neurocognitive  disorders has also
been confirmed  [33]. Acceptability  [34] and satisfaction  [35] with teleneuropsychology have been
documented, including assessments designed for use in Latin populations [36].
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State  of  teleneuropsycholgy  during  COVID-19:  uses,  validation,  and
research

Before the pandemic, a survey revealed that about one-fourth of professionals, primarily from the
U.S., used TNP for clinical interviews and interventions [37]. This highlighted the underutilization of
teleneuropsychology, which was largely due to lack of reimbursement from Medicare and private
insurance  [38].  Challenges  such  as  limited  access  to  technology,  inability  to  perform hands-on
assessments,  and  reduced  behavioral  observation  opportunities  also  hindered  its  adoption  [39].
However,  lockdowns  increased  the  need  for  recommendations  and  research,  leading  to  greater
utilization  of  TNP  among  practitioners  [40–43].  Research  during  the  COVID-19  pandemic
underscored the necessity for further  investigation into TNP and its  limitations.  Individuals with
lower  incomes  often  lacked  access  to  necessary  technology  [44,  45].  Additionally,  participants'
computer  literacy  skills  were  frequently  inadequate,  and  there  was  a  scarcity  of  research  on
teleneuropsychology's application in home healthcare  [46–49].

Research in TNP, 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].  Additionally,  new tools  like  the  Tele-Global
Examination of Mental State (Tele-GEMS) [54] and Tele Executive Function (TeleFE) for children
[55] have shown promising results.

Teleneuropsychology in Latin America: research and practice

Until 2021, no studies on teleneuropsychology had been reported in Latin America [39]. However,
from 2021 to date, eight studies have been documented regarding the use of TNP in four countries in
the region. Most of the studies are descriptive, and only one is a randomized controlled trial. In 38%
of the studies a survey was satisfaction survey was included. In 50% teleneuropsychology was used
to evaluate participants, and in one study telerehabilitation was performed. Results indicated good
acceptance of teleneuropsychology as an assessment or rehabilitation modality by both participants
and professionals [49, 56, 57]. Key benefits included reducing the stress of travelling to evaluation
sites,  increased  accessibility  to  remote  areas,  increased  comfort  of  home  assessments  [44,  58],
continued access during social distancing and reduced COVID-19 risk  [57]. Moreover, challenges
noted by practitioners included patients' unfamiliarity with technology, lack of environmental control
and insufficient access to technological resources including internet connectivity [45]. 
These studies represent a significant initial progress in Latin America, revealing insights into the
experiences of neuropsychology professionals in the region. Although Mexico and Argentina are
middle-income countries, they face findings and challenges like those seen in developed nations.
Moreover, proposals for clinically applicable models are beginning to emerge in Latin America [59].

The objective of this study is to conduct a pilot study to test feasibility and generate normative data
for a Teleneuropsychology protocol in a Panamanian sample. 

Methods

Participants

The  protocol  of  this  study  was  adapted  from  the  Development  and  Validation  of
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TeleNeuropsychology  Normative  Data  for  Older  Adults  in  Florida  (FLOAT),  a  study  being
conducted at the University of Florida with the aim of validating a battery in a healthy sample of
older adults with low risk of developing Alzheimer’s disease and other related dementias (ADRD).
The  current  study  is  cross-sectional,  descriptive,  and  community  based.  We aim  to  recruit  150
participants, 50 years of age or older, who reside in Panamá. We present preliminary data for 67
participants who have been recruited and assessed as of November 11th, 2024. Details of participants
invited  to  participate,  recruited,  and  assessed  are  shown  in  Figure  1.  The  study  protocol  was
approved  by  the  Research  Bioethics  Committee  of  Universidad  Santa  María  La  Antigua  (CBI-
USMA) (2022-P004).

Eligibility criteria 

Participants are included in the study if they meet the following criteria: 1) are 50 or more years of
age at the time of enrolment; 2) have a basic understanding and control of technological devices; 3)
have access to a phone, tablet or computer; 4) have signed informed consent; 5) do not present any
conditions that limit or prevent them from having a neuropsychological evaluation (i.e., blindness,
analphabetism,  severe  physical  limitations);  6)  are  available  to  assist  to  all  the  program  visits
included in the study; 7) the absence of cognitive impairment at the time of enrollment. Participants
are excluded from the study if they have any of the following: 1) a diagnosis of ADRD or other
neurological  disorders  that  affect  cognitive  functioning;  2)  a  history  or  diagnosis  of  a  severe
psychiatric disease (i.e., schizophrenia); 3) evidence of cognitive impairment (TICS-M <31); 4) No
access to internet; 5) No access to a smartphone with web camera for video conference; 6) ongoing
participation in another clinical study or the intention to participate in another study. 

Recruitment

Potential  participants  are  recruited  from  the  community  in  Panama  through  social  media
advertisements,  flyers  in  community  centers,  and  newspaper  announcements.  Individuals  living
outside the city  are  also encouraged to participate  due to the availability  of remote testing.  The
research team, which includes the principal investigator, research assistants, and trained psychology
students, engage with interested individuals to facilitate recruitment. Participant recruitment process
is displayed in Figure 2.

Procedure

Participants undergo an initial screening to determine their eligibility. Those who meet the inclusion
criteria and agree to participate will provide telephone-informed consent. Following this, participants
complete two questionnaires: an adapted Spanish version of the Telephone Interview for Cognitive
Status of Memory (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 the participant does not have cognitive impairment (e.g., MCI or dementia) and
(2) ensure they have the cognitive capacity to provide informed consent. Participants scoring ≤ 31,
indicating mild cognitive impairment or dementia, are excluded 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
Research  Electronic  Data  Capture  (REDCap ®)  platform,  an  online  platform designed  for  data
collection and storage [60]. This process takes approximately 30 minutes. Later, the research team
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schedules  a  two-hour  block  for  the  teleneuropsychological  assessment.  A  team  member  assists
participants in setting up the videoconferencing technology. Prior to beginning the study, research
staff reviews the informed consent document with the participant and address any questions.

REDCap is utilized to capture and store participant data, while zoom facilitates the administration of
neurocognitive  tests.  The  screen-sharing  feature  is  employed  to  display  test  stimuli.  For  tasks
requiring  a  scored  motor  component  (e.g.,  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, two computers are utilized:
a  laptop  and  a  touchscreen  device,  both  of  which  project  visual  stimuli  via  the  screen-sharing
function. These stimuli are displayed in PowerPoint, and data collection is conducted in REDCap
throughout the assessment.

Measures

Following the FLOAT protocol, this study utilizes, 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
NIA-funded Alzheimer’s Disease Research Centers (ADRCs) (National Alzheimer’s Coordinating
Center, 2023). All measures in this study have been adapted for use with REDCap. Additionally,
several  questionnaires,  including  the  Health  History,  Functional  Activity  Index  (FAI),  Geriatric
Depression  Scale  (GDS),  and  Demographic  Information,  have  been  modified  to  be  completed
directly by participants.

The evaluation process lasts approximately three hours, which includes 30 minutes for informed
consent  and  screening  measures,  30  minutes  for  participant-completed  questionnaires  via  the
REDCap platform, and approximately two hours for tele-neuropsychological testing. 

Screening measures 

1) Telephone  Interview  for  Cognitive  Status  of  Memory  (TICS-M):  A Spanish  version  of  this
screening measure is used to assess the presence of mild cognitive impairment (MCI) [61]. We
modified  certain  items  from the  questionnaire  to  better  fit  the  Panamanian  context,  such as
changing “Who is the president of the United States?” to “Who is the president of Panama?”

2) NACC Health History: This measure assesses the participant's general health history to identify
potential  neurodegenerative  diseases  or  other  risk  factors  that  may  exclude  them  from
participation in the research [62].

Questionnaires 

These questionnaires were obtained in the Spanish versions. Participants fill out these questionnaires
online using a REDCap link provided by the study team. 

1) NACC-Demographics: The demographic NACC questionnaire has been modified to better suit
the  Panamanian  population  by  adapting  relevant  questions  and  removing  those  that  are  not
applicable, such as inquiries about the last  digits of the zip code or the Alzheimer’s Disease
Research Center (ADRC) [62].

2) Geriatric Depression Scale (GDS): The Spanish version of the Geriatric Depression Scale (GDS)
is included to assess symptoms of depression. This questionnaire consists of 30 yes/no questions,
which participants complete via a REDCap form. Participants scoring above 20 on the GDS
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prompt the study team to contact them to inquire about suicidal ideation [63].
3) Functional Activity Index: This questionnaire assesses the individual's functionality in activities

of daily living, which may decrease in the presence of a neurodegenerative process [62].

Teleneuropsychological Tests 

1) Montreal Cognitive Assessment (MoCa): An adapted Spanish version of the MoCa is used. The
MOCA is  a  cognitive  screening  tool  that  measures  different  domains:  visuospatial,  naming,
verbal memory, working memory, attention, language, abstraction, and orientation [64].

2) Craft Story: This test assesses verbal memory through immediate and long-term recall using a
semantically  related  story.  Participants  first  listen  to  the  story  and,  following  a  20-minute
interval,  are  asked  to  recount  what  they  remember  from the  story,  maintaining  the  original
phrasing [65].

3) Rey Verbal Learning Test (RAVLT): Participants must learn a list of 15 words through continuous
repetition by the evaluator.  After  five trials,  an interference list  is  presented.  After  a  20–30-
minute timespan, participants try to recall the original list.  These tests assess immediate and
delayed memory recall, as well as recognition of the previously learned words [66]. 

4) Benson Complex Figure: Participants are required to copy a complex figure, including all  its
elements. Ten minutes later, they are asked to recall the copied figure and recognize the original
one. This test measures visual memory and visuoconstruction skills [67].

5) Multilingual  Naming Test (MINT): This test  measures naming ability.  Participants  observe a
figure  and are  asked to  name it.  If  they struggle  to  name the  figure,  the  evaluator  provides
semantic or phonemic cues to assist them [68]. 

6) Digit Span Test: This test is used to assess attention and working memory. Participants repeat a
sequence of numbers in the order presented (forward) and then in reverse order (backward). The
difficulty  increases  as  they  respond correctly,  continuing until  they can no longer  repeat  the
numbers accurately [69]. 

7) Verbal Fluency: In this timed task, participants generate as many words as possible that start with
a specific letter (F, A, S, or M). Names, numbers, repeated words, and words not starting with the
specified letter are not counted [70].

8) Category Fluency: This timed task requires participants to generate as many words as possible
from a specific category (such as animals, vegetables, or fruits). Repeated words only count the
first time they are mentioned [70].

9) Wisconsin Card Sorting Test- 64 (WCST-64): This test measures executive functions using a
computer version. The evaluator shares the screen with the participant, allowing them to control
it. If the participant cannot control the screen, the evaluator will ask them to indicate choices
verbally (e.g., “1” for a red triangle, “2” for two green stars, etc.) [71].

10) Boston Naming Test (BNT): Using a 15-item version adapted from the Mayo Older Americans
Normative Studies (MOANS), participants name pictures displayed in a PowerPoint presentation.
If they cannot name a figure, the evaluator provides semantic or phonemic cues [72].

11) Symbol Digit Modality Test (SDMT) - Oral Version: This is the oral  version of the SDMT,
where a PowerPoint slide is shared with the participant, and the evaluator records responses on
REDCap as the task is performed. This test measures speeded information processing [73].

12) Word Accentuation Test (WAT) Chicago: This list-reading test assesses premorbid intelligence.
Participants read a list of words, trying to place the accent where it belongs [74].

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
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groups or other groups of interest. We will obtain raw scores of each test as well as composites of
cognitive  domains  to  make  further  analyses  per  test  and  per  cognitive  domain.  Multivariable
regression analyses will be performed to assess linear relationships between age, years of education
or other (i.e., income) variables and cognition. Missing data will be handled depending on the most
appropriate method. 

Ethical considerations

Confidentiality 

All data collected is saved in a password-protected database. Only authorized research personnel
have access to this database. If a participant wishes to no longer be part of the study, the information
collected before its  retirement will  still  be analyzed with the rest  of the data.  Data collected on
REDCap is identified with a specific number to protect the identity of the participant.

Harm 

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 minimal harm to our participants. If the participant needs it, the evaluation is
rescheduled. Participants are informed that they are free to withdraw from the research study at any
time.

Data Management 

All data, including consent, is obtained, and added to a REDCap database that has all the measures
obtained in this study. To ensure high-data quality collection, scoring of the tests is reviewed by 2
different evaluators at the end of the testing. 

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”,  “above
average” to identify the participant’s cognitive level when compared with other peers of the same age
range, sex, and education.

Preliminary results

General characteristics of the sample

The demographic and clinical characteristics of the sample are summarized in Table 1. Participants
were mostly female (79.1%) and were on average 62.2 years old (SD=7.6). Participants had 16.7
years (SD=1.9) of formal education. Most participants have a partner (65.7%). Participants reported
few  cardiovascular,  cerebrovascular,  and  psychiatric  illnesses.  Nevertheless,  the most  common
chronic  illness  is  hypertension  (32.8%),  followed  by  hypercholesterolemia (28.4%).  Most
participants identify with white race (46.3%). However, the race variable must be viewed carefully in
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Panamanian population since it is not commonly assessed in this population and is more difficult to
determine compared to other countries such as the United States of America. Participants showed a
high degree  of  functional  independence  in  performing basic  and instrumental  activities  of  daily
living. On average participants had 1.5 symptoms of depression (SD=1.8). 

Table 1. Demographic and clinical characteristics of study participants

Preliminary cognitive tests results 

Results for cognitive tests for the total sample and divided by sex is shown in Table 2. Regarding the
teleneuropsychological tests, no significant differences were found in the scores of most of the tests

Variable
Total

n (%) / M (SD)
(n = 67)

Age (Years) 62.2 (7.6)
Sex, Female (n, %) 53 (79.1%)
Race (n, %)
   White 31 (46.3%)
   African American or Black 11 (16.4%)
   Indian American 2 (3.0%)
   Asian 1 (1.5%)
   Unknown 2 (3.0%)
   Other 20 (29.9%)
Marital Status
   Partnered 44 (65.7%)
   Not partnered 23 (34.3%)
Education (Years) 16.7 (1.9)
Years smoking 15.3 (12.4)
Age quit smoking 36.7
Diabetes (% yes) 6 (9.0%)
Hypertension (% yes) 22 (32.8%)
Hypercholesterolemia (% yes) 19 (28.4%)
Thyroid disease (% yes) 13 (19.4%)
Arthritis (% yes) 9 (13.4 %)
No. of cardiovascular Disease 0.25 (0.8)
No. of cerebrovascular illnesses 0.15 (0.5)
No. of medical conditions 1.1 (1.0)
No. of sleep related illnesses 0.33 (0.6)
No. of psychiatric diseases 0.33 (0.8)
Depression (% yes) 11 (16.4%)
Anxiety (% yes) 7 (10.4%)
Geriatric Depression Symptoms 1.5 (1.8)
Functionality Index 0.5 (0.8)
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applied, except for the MINT, where a higher score was observed in males (M=31.3, SD= 0.7) than
in females (M=29.7, SD= 1.8) (p < .001). A similar pattern was observed in the verbal fluency test,
with  males  (M=63.8,  SD=11.9)  performing  better  than  females  (M=56.3,  SD=11.4)  (p=.032).
Moreover, participants were divided into three age groups, 51-60, 61-69, 70 and older. No significant
differences were observed among groups except in the Wisconsin Sorting Card Test, where younger
participants, age range 51-60 (M=46.0, SD=9.3) and age range 61-69 (M=46.0, SD= 12.5) performed
better than the older group (M=28.7, SD=14.5) (Table 3). 

Table 2. Cognitive tests for total sample, men, and women

Cognitive Test

Total
n (%) / M

(SD)
(n = 67)

Min Max
Male

n (%) / M
(SD)

(n = 14)

Female
n (%) / M

(SD)
(n = 53)

P value

TICS-M 36.4 (2.5) 32 43 36.29 (2.7) 36.42 (2.5) p = .87
MOCA 25.8 (2.3) 20 30 26.6 (1.9) 25.6 (2.3) p = .17
RAVLT immediate 1 48.7 (8.4) 28 73 46.8 (6.8) 49.2 (8.7) p = .34
RAVLT immediate 2 10.3 (2.9) 0 15 9.7 (3.7) 10.4 (2.7) p = .42
Benson Complex Figure Immediate 12.6 (2.3) 7 16 13.1 (2.1) 12.4 (2.3) p = .35
OTMTA correct 24.9 (0.6) 20 25 25.0 (0.0) 24.9 (0.7) p = .61
OTMTA time 9.8 (3.3) 4 27 10.0 (3.2) 9.8 (3.4) p = .89
OTMTB correct 23.8 (2.7) 8 25 22.4 (5.0) 24.2 (1.5) p = .21
OTMTB time 40.4 (27.8) 14 166 33.9 (24.3) 42.2 (28.6) p = .33
Digit Span Test forward 6.9 (1.8) 3 11 7.1 (2.3) 6.9 (1.6) p = .70
Digit Span Test backward  6.3 (1.8) 2 11 6.6 (1.5) 6.2 (1.9) p = .53
Benson Complex Figure Delayed 1 10.4 (2.7) 2 15 10.9 (2.2) 10.3 (2.9) p = .41
Benson Complex Figure Delayed 2 1.0 (0.2) 0 1 0.9 (0.3) 1.0 (0.2) p = .59
RAVLT Delayed 1 10.2 (3.6) 0 15 10.5 (4.3) 10.1 (3.4) p = .70
RAVLT Delayed 2 14.5 (1.0) 10 15 14.7 (0.5) 14.4 (1.1) p = .28
MINT 30.1 (1.8) 25 32 31.3 (0.7) 29.7 (1.8) p< .001
Craft Story immediate 1 21.7 (5.3) 10 34 22.6 (5.3) 21.5 (5.3) p = .47
Craft Story immediate 2 17.2 (2.8) 10 24 17.3 (2.5) 17.2 (2.9) p = .87
Wisconsin Sorting Card Test 43.2 (12.7) 15 59 40.5 (10.9) 44.1 (13.2) p = .42
Symbol Digit Modality Test 40.1 (12.0) 4 69 36.9 (10.1) 40.9 (12.5) p = .27
Craft Story delayed 1 19.5 (5.6) 8 31 21.3 (4.0) 19.0 (5.9) p = .17
Craft Story delayed 2 16.0 (3.2) 8 21 16.6 (2.4) 15.9 (3.3) p = .42
Verbal Fluency 57.8 (11.8) 33 83 63.8 (11.9) 56.3 (11.4) p = .03
Category Fluency 51.0 (8.9) 33 73 53.1 (6.9) 50.4 (9.3) p = .32
Boston Naming Test 12.3 (1.5) 8 15 12.4 (1.2) 12.3 (1.6) p = .87
Word Accentuation Test 41. 0 (6.6) 24 52 43.1 (7.0) 40.5 (6.5) p = .19

Note: TICS-M: Telephone Interview for Cognitive Status of Memory; MOCA: Montreal Cognitive Assessment; RAVLT:
Rey Auditory Verbal Learning Test; OTMT: Oral Trail Making Test; MINT: Multilingual Naming Test

Table 3. Cognitive tests divided by age group

Cognitive Test

Age group
51-59

n (%) / M (SD)
(n = 29)

Age group
60-69

n (%) / M (SD)
(n = 26)

Age group
70+

n (%) / M
(SD)

(n =11)

P value

TICS-M 36.7 (2.6) 36.0 (2.3) 36.0 (2.4) p = .51
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MOCA 26.2 (2.5) 25.9 (1.9) 24.6 (2.3) p = .41
RAVLT immediate 1 48.7 (9.5) 48.2 (7.0) 50.2 (9.2) p = .57
RAVLT immediate 2 10.2 (3.6) 10.2 (2.5) 10.6 (1.8) p = .81
Benson Complex Figure Immediate 12.6 (2.2) 12.9 (2.4) 11.6 (2.1) p = .43
OTMTA correct 25.0 (0.0) 24.8 (1.0) 25 (0.0) p = .48
OTMTA time 9.5 (3.9) 10.0 (2.8) 10.5 (3.1) p = .69
OTMTB correct 23.8 (1.9) 23.6 (3.7) 24.3 (1.3) p = .59
OTMTB time 40.3 (23.9) 39.2 (24.3) 45.7 (44.1) p = .74
Digit Span Test forward 7.0 (2.0) 6.6 (1.8) 7.5 (0.8) p = .15
Digit Span Test backward  6.2 (2.0) 6.3 (1.6) 6.6 (1.8) p = .73
Benson Complex Figure Delayed 1 10.6 (3.1) 10.5 (2.4) 9.6 (2.5) p = .65
Benson Complex Figure Delayed 2 1.0 (0.0) 1.0 (0.2) 0.8 (0.4) p = .16
RAVLT Delayed 1 10.2 (4.1) 10.1 (3.5) 10.4 (2.5) p = .78
RAVLT Delayed 2 14.3 (1.2) 14.7 (0.7) 14.4 (0.8) p = .45
MINT 30.2 (1.4) 30.2 (1.9) 29.2 (2.1) p = .25
Craft Story immediate 1 21.1 (5.6) 21.7 (4.8) 23.5 (5.9) p = .42
Craft Story immediate 2 16.9 (2.9) 17.8 (2.8) 16.7 (2.5) p = .63
Wisconsin Sorting Card Test 46.0 (9.3) 46.0 (12.5) 28.7 (14.5) p = .02
Symbol Digit Modality Test 39.4 (12.5) 43.6 (11.1) 32.9 (10.7) p = .35
Craft Story delayed 1 18.5 (5.3) 19.8 (5.5) 21.3 (6.7) p = .26
Craft Story delayed 2 15.7 (3.3) 16.9 (2.8) 15.5 (3.3) p = .55
Verbal Fluency 58.0 (12.0) 58.8 (11.3) 53.6 (12.0) p = .89
Category Fluency 52.2 (7.3) 50.7 (9.5) 47.2 (10.4) p = .36
Boston Naming Test 12.7 (1.4) 12.2 (1.5) 11.6 (1.5) p = .17
Word Accentuation Test 40.1 (6.6) 41.9 (6.6) 41.7 (7.3) p = .53

Note: TICS-M: Telephone Interview for Cognitive Status of Memory; MOCA: Montreal Cognitive Assessment; RAVLT:
Rey Auditory Verbal Learning Test; OTMT: Oral Trail Making Test; MINT: Multilingual Naming Test

Table  4  shows  the  frequencies  and  percentages  of  the  results  of  the  Teleneuropsychological
Assessment  Satisfaction  Scale.  Most  participants  were  very  satisfied  (60%)  with  the
teleneuropsychological assessment, while high levels of satisfaction were found with other elements
of the assessment such as the use of the zoom platform (63.5%), the evaluator (87.7%) or with the
REDCap platform (50.8%). All participants reported instructions were clear. Most participants were
satisfied with being able to do the evaluation from home (75.4%). Two thirds of participants reported
they were able to use electronic equipment such as computers, phones, or tablets (67.7%). Most
participants would recommend a teleneuropsychological assessment to others.

Table 4. Satisfaction with the teleneuropsychological assessment
Select your degree of satisfaction with the

teleneuropsychological assessment
(n = 65)

n (%) / M (DE)

Very dissatisfied 1 (1.5%)

Dissatisfied 0 (0.0%)

Neutral 3 (4.6%)

Satisfied 22 (33.8%)

Very Satisfied 39 (60.0%)

Were you satisfied with the use of Zoom?

Very dissatisfied 0 (0.0%)

Dissatisfied 0 (0.0%)

Neutral 2 (3.1%)

Satisfied 16 (24.6%)

Very Satisfied 47 (63.5%)
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Were you satisfied with the evaluator´s
treatment?

Very dissatisfied 0 (0.0%)

Dissatisfied 1 (1.5%)

Neutral 0 (0.0%)

Satisfied 7 (10.8%)

Very Satisfied 57 (87.7%)

Were you satisfied with the REDCap Platform?

Very dissatisfied 1 (1.4%)

Dissatisfied 0 (0.0%)

Neutral 5 (7.7%)

Satisfied 26 (40.0%)

Very Satisfied 33 (50.8%)

I was able to easily understand the instructions
given to me to complete the tests

Agree 26 (40.0%)

Strongly agree 39 (60.0%)

Aspects of the assessment that you liked

Being able to do it from home or a place near home 49 (75.4%)

Being able to use computers/cellphone/Tablet to
answer the tests

44 (67.7%)

The communication with the evaluators 41 (63.1%)

The attention given to me by the evaluators 46 (70.8%)

Other (Feeling competent, helping the research,
wished to know more, etc) 

7 (10.8%)

Aspects of the assessment that you had
difficulties with

With internet connection 8 (12.3%)

With the space where I was during the assessment 8 (12.3%)

With the computer/cellphone/Tablet that I used
during the assessment

5 (7.7%)

With the evaluatorsCon los evaluadores 1 (1.5%)

Other 12 (18.5%)

I had no difficulties 53 (81.5%)

Adequate time for the assessment 

Yes 59 (90.8%)

No 6 (9.2%)

Reasons why time wasn’t adequate

I recommend dividing the assessment 1 (1.5%)

Application of the tests took too much time 1 (1.5%)

Assessment time is too long 4 (6.2%)

What would you change of the assessment?

The initial contact with the investigators (when I
was called to participate) 

2 (3.1%)

REDCap Platform 1 (1.5%)
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The questionnaires used 10 (15.4%)

The test used 1 (1.5%)

The time used for the assessment 10 (15.4%)

I wouldn´t change anything 41 (63.1%)

What would you change? 

Less pauses or breaks 1 (1.5%)

Improve the redaction of the questionnaires 8 (12.3%)

Shorter assessment or questionnaires 7 (10.8%)

Time between the assessment and the application of
the questionnaires 

1 (1.5%)

Better explanation of the study 2 (3.1%)

Difficulties with their own capabilities 2 (3.1%)

Would change something, but does not explain 3 (4.6%)

Would recommend a TNP evaluation 

Strongly disagree 0 (0.0%)

Disagreed 1 (1.5%)

Neutral 3 (4.6%)

Slightly agree 3 (4.6%)

Agree 21 (32.3%)

Strongly agree 37 (56.9%)

Preliminary satisfaction results 

Although most of the sample reported no difficulties at all (81.5%), main limitations that were stated
by participants were: internet connection (12.3%), space in which the assessment took place (12.3%)
and electronic equipment  used (7.7%). Other  barriers (18.5%) included the long duration of the
assessment,  confusing wording in  questionnaires,  problems with 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. 

Discussion

Principal Results

This  paper  presents  a  pilot  study  designed  to  assess  the  feasibility  of  conducting
teleneuropsychological  cognitive  assessments in  adults  aged 50 and older.  TNP is  a  technology-
based practice that includes collecting patient data using multiple assessment modalities. So far, we
have  established  that  this  type  of  evaluation  is  feasible  for  a  sample  of  elderly  participants  in
Panama. We have successfully assessed 67 participants with a complete TNP evaluation. Our results
indicate that our sample is comparable to those in other studies in terms of age [75, 76], education
level [30, 77], and the distribution of men and women [38]. Preliminary cognitive results show that
there were no significant differences between men and women for most cognitive tests except for
two tests, MINT and verbal fluency. These results contrast with findings in other studies, which
typically report that women perform better than men on remote cognitive tests  [78, 79]. There are
few studies regarding TNP where performance is analyzed comparing men and women, most studies
compare among different assessment modalities (i.e. remote versus hybrid or versus face-to face; in-
clinic versus in-home)  [80] age groups  [81], healthy controls versus individuals with cognitive or
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health  conditions  [82].  Correspondingly,  when  comparing  between  age  groups,  no  significant
differences were evident except for Wisconsin Sorting Card Test, a test to measure certain aspects of
executive function such as flexibility and cognitive shifting. Studies suggest that these functions tend
to decline with age [83], [84].

Moreover,  feasibility  was  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  [43] and aligns with
guidelines established before and during the COVID-19 pandemic [1, 83]. 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,
84], as data can only be accessed with a password and server administrator permissions, making the
platform ideal  for  securely  storing  the  collected  information  [87].  Likewise,  using  Zoom as  the
platform for the assessment is a notable strength, as it has been effectively utilized in other similar
studies [48, 86].

Additionally,  participant  satisfaction  was  assessed,  revealing  that  most  respondents  were  highly
satisfied with the remote assessment. This aligns with findings from previous studies on participant
satisfaction  [34, 35, 40, 87]. 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  communication  with  evaluators.  These  findings  reinforce  the  strengths  of
teleneuropsychology identified in another research [39]. 

Limitations

Participants reported difficulties primarily related to electronic equipment, internet connectivity, and
the  environment  in  which  the  assessment  took place.  These  limitations  are  common  challenges
associated with teleneuropsychology  [88, 89], and since participants completed the assessment at
home, these factors were beyond the assessor’s control. 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, as it is only accessible to those connected to the research institution’s server. On
the other hand, because the server hosting REDCap is owned by the institution, both the researcher
and the participant must have access to the server to utilize the platform.
Other limitations include recruitment which was conducted via convenience sampling which hinders
the inclusion of a diverse sample. This resulted in participants with a high level of education and a
medium to high socioeconomic level that are not representative of the population. 

Strengths

The  study's  strengths  include  the  innovative  TNP  assessment  format,  which  involved  both  the
participant and assessor being at home—creating a TNP ‘home-to-home’ format, an approach that
has been validated, but not extensively studied [40, 46, 58, 90, 91]. This is of particular interest given
that the use of TNP home-to-home neuropsychological testing by mental health professionals has
been reported in the Latin American region, yet no specific studies documenting this modality have
been published to date [57], 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 administered
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in a distance format. This aims to address a significant limitation in the region, where standardized
tests have not been adapted to the populations of these countries [92–95].

While  some  participants  reported  challenges  related  to  connection  issues,  the  assessment
environment, and the equipment used, it’s important to note that these difficulties were experienced
by only a minority of the sample. Additionally, specific issues related 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 itself 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  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  [98].  In  Latin
America, further research is essential, particularly studies aimed at developing instruments, models,
validations, and establishing normative data for diverse populations in the region. Although initial
progress is underway, the present study will be the first to explore and establish teleneuropsychology
as a new assessment method, specifically in elderly populations in Panama. 

Acknowledgements

All authors thank study participants for their contribution to research, and past and present staff who
assisted  in  data  collection.  All  authors  acknowledge and thank the  support  of  SNI,  SENACYT,
USMA and the Instituto de Investigaciones Científicas y Servicios de Alta Tecnología (INDICASAT-
AIP).

Data Availability

Results produced during the present study will be available after the completion of the study and the
publication of primary findings on reasonable request with appropriate ethical approvals and data use
agreements.

Author Contributions

LS wrote  the manuscript.  APL and DCO conceived,  managed,  and coordinated  the study.  DCO
oversaw funding acquisition. GBB carried out analyses. All authors read and wrote sections of the
manuscript. All authors reviewed and approved the submitted version.

Conflicts of Interest

None declared.

Abbreviations

ADRC: Alzheimer’s Disease Research Center 
ADRD: Alzheimer’s disease and other related dementias

https://preprints.jmir.org/preprint/68520 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Santos et al

ANOVA: Analysis of Variance
BNT: Boston Naming Test
CBI-USMA:  Comité de Bioética en la Investigación de la Universidad Católica Santa María  la
Antigua
COVID-19: Coronavirus disease 2019
FLOAT: Development and Validation of TeleNeuropsychology Normative Data for Older Adults in
Florida
GDS: Geriatric Depression Scale
INDICASAT: Instituto de Investigaciones Científicas y Servicios de Alta Tecnología
IOPC: Inter Organization Practice Committee
MCI: Mild cognitive impairment
MINT: Multilingual Naming Test
MoCa: Montreal Cognitive Assessment
NACC: National Alzheimer’s Coordinating Center
RAVLT: Rey Verbal Learning Test
REDCap: Research Electronic Data Capture
SDMT: Symbol Digit Modality Test
SENACYT: Secretaría Nacional de Ciencia, Tecnología e Innovación
SNI: Sistema Nacional de Investigación
TeleFE: Tele Executive Function
Tele-GEMS: Tele-Global Examination of Mental State
TICS-M: Telephone Interview for Cognitive Status of Memory
TNP: Teleneuropsychology
WCST: Wisconsin Card Sorting Test
WAT: Word Accentuation Test

Funding

This research was funded by Sistema Nacional de Investigación (SNI) de Panamá, of the 

Secretaría Nacional de Ciencia, Tecnología e Innovación (SENACYT) grant numbers 

[SNI-063-2023; SNI-044-2023]; and Universidad Santa María La Antigua (USMA) grant number
[2022-P004]. APL is funded by IFARHU-SENACYT scholarship. 

References

[1] R. M. Bilder  et al., “Inter organizational practice committee recommendations/guidance for
teleneuropsychology in response to the covid-19 pandemic,”  Arch. Clin. Neuropsychol., vol.
35, no. 6, pp. 647–659, Sep. 2020, doi: 10.1093/arclin/acaa046.

[2] T.  Parsons  and  T.  Duffield,  “Paradigm  shift  toward  digital  neuropsychology  and  high-
dimensional neuropsychological assessments: Review,” J. Med. Internet Res., vol. 22, no. 12,
pp. 1–14, 2020, doi: 10.2196/23777.

[3] L. Crivelli et al., “Working Group Recommendations for the Practice of Teleneuropsychology
in Latin America,” Arch. Clin. Neuropsychol., vol. 37, no. 3, pp. 553–567, 2022, doi: 10.1093/
arclin/acab080.

[4] IOPC,  “Tele-Neuropsychology  Guidelines  —  Inter  Organizational  Practice  Committee,”
2024. https://iopc.online/teleneuropsychology-guidelines (accessed Nov. 06, 2024).

[5] Joint  Task  Force  for  the  Development  of  Telepsychology  Guidelines  for  Psychologists.,

https://preprints.jmir.org/preprint/68520 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Santos et al

“Guidelines for the practice of telepsychology.,”  Am. Psychol., vol. 68, no. 9, pp. 791–800,
2013, doi: 10.1037/a0035001.

[6] K. Welsh, J. Breitner, and K. Magruder-Habib, “Detection of dementia in the elderly using
telephone screening of cognitive status,” Neuropsychiatry, Neuropsychol. Behav. Neurol., vol.
6,  no.  2,  pp.  103–110,  Apr.  1993,  [Online].  Available:
https://pure.johnshopkins.edu/en/publications/detection-of-dementia-in-the-elderly-using-
telephone-screening-of-4.

[7] A. Marcus and L. Crane, “Telephone Surveys in Public Health Research,” Med. Care, vol. 24,
no. 2, pp. 97–112, Feb. 1986, doi: 10.1097/00005650-198602000-00002.

[8] C.  Ball  and  A.  Puffett,  “The  assessment  of  cognitive  function  in  the  elderly  using
videoconferencing,”  J.  Telemed.  Telecare,  vol.  4,  no.  1,  pp.  36–38,  1998,  doi:
10.1258/1357633981931362.

[9] C.  Montani  et  al.,  “‘Telepsychometry’:  A  Remote  Psychometry  Consultation  in  Clinical
Gerontology:  Preliminary Study,”  Telemed. J.,  vol.  2,  no. 2,  pp. 145–150, Jan. 1996, doi:
10.1089/tmj.1.1996.2.145.

[10] J. Brandt, “The Hopkins verbal learning test: Development of a new memory test with six
equivalent  forms,”  Clin.  Neuropsychol.,  vol.  5,  no.  2,  pp.  125–142,  Apr.  1991,  doi:
10.1080/13854049108403297.

[11] W. H. Roccaforte, W. J. Burke, B. L. Bayer, and S. P. Wengel, “Validation of a Telephone
Version of the Mini-Mental State Examination,” J. Am. Geriatr. Soc., vol. 40, no. 7, pp. 697–
702, Jul. 1992, doi: 10.1111/j.1532-5415.1992.tb01962.x.

[12] D. J. Lanska, F. A. Schmitt,  J. M. Stewart, and J. N. Howe, “Telephone-Assessed Mental
State,”  Dement.  Geriatr.  Cogn.  Disord.,  vol.  4,  no.  2,  pp.  117–119,  1993,  doi:
10.1159/000107307.

[13] W. H. Roccaforte, W. J. Burke, B. L. Bayer, and S. P. Wengel, “Reliability and validity of the
Short  Portable  Mental  Status  Questionnaire  administered  by  telephone.,”  J.  Geriatr.
Psychiatry Neurol., vol. 7, no. 1, pp. 33–8, 1994.

[14] C.  Kawas,  H.  Karagiozis,  L.  Resau,  M.  Corrada,  and R.  Brookmeyer,  “Reliability  of  the
Blessed Telephone Information-Memory-Concentration Test,” J. Geriatr. Psychiatry Neurol.,
vol. 8, no. 4, pp. 238–242, Oct. 1995, doi: 10.1177/089198879500800408.

[15] M. Gatz, C. Reynolds, J. Nikolic, B. Lowe, M. Karel, and N. Pedersen, “An Empirical Test of
Telephone Screening to Identify Potential Dementia Cases,” Int. Psychogeriatrics, vol. 7, no.
3, pp. 429–438, Sep. 1995, doi: 10.1017/S1041610295002171.

[16] R. C. P. Go  et al.,  “Development and Validation of a Structured Telephone Interview for
Dementia  Assessment  (STIDA):  The  NIMH  Genetics  Initiative,”  J.  Geriatr.  Psychiatry
Neurol., vol. 10, no. 4, pp. 161–167, Dec. 1997, doi: 10.1177/089198879701000407.

[17] S. M. Debanne, M. B. Patterson, R. Dick,  T. M. Riedel,  A. Schnell,  and D. Y. Rowland,
“Validation of a Telephone Cognitive Assessment Battery,” J. Am. Geriatr. Soc., vol. 45, no.
11, pp. 1352–1359, Nov. 1997, doi: 10.1111/j.1532-5415.1997.tb02935.x.

[18] H. Buschke et al., “Screening for dementia with the Memory Impairment Screen,” Neurology,
vol. 52, no. 2, pp. 231–231, Jan. 1999, doi: 10.1212/WNL.52.2.231.

[19] M. C. Norton et al., “Telephone adaptation of the Modified Mini-Mental State Exam (3MS).
The Cache County Study.,”  Neuropsychiatry. Neuropsychol. Behav. Neurol., vol. 12, no. 4,
pp. 270–6, Oct. 1999.

[20] L. A. Rabin et al., “The Memory and Aging Telephone Screen: Development and preliminary
validation,”  Alzheimer’s  Dement.,  vol.  3,  no.  2,  pp.  109–121,  Apr.  2007,  doi:
10.1016/j.jalz.2007.02.002.

[21] M. S.  Beeri,  P.  Werner,  M. Davidson, J.  Schmidler,  and J.  Silverman,  “Validation of the
modified Telephone Interview for Cognitive Status (TICS-m) in Hebrew,”  Int.  J. Geriatr.
Psychiatry, vol. 18, no. 5, pp. 381–386, May 2003, doi: 10.1002/gps.840.

https://preprints.jmir.org/preprint/68520 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Santos et al

[22] M. Kliegel, M. Martin, and T. Jäger, “Development and validation of the Cognitive Telephone
Screening Instrument (COGTEL) for the assessment of cognitive function across adulthood,”
J.  Psychol.  Interdiscip.  Appl.,  vol.  141,  no.  2,  pp.  147–170,  Mar.  2007,  doi:
10.3200/JRLP.141.2.147-172.

[23] T. C. Castanho, L. Amorim, J. Zihl, J. A. Palha, N. Sousa, and N. C. Santos, “Telephone-
based screening tools for mild cognitive impairment and dementia in aging studies: A review
of validated instruments,” Frontiers in Aging Neuroscience, vol. 6, no. FEB. Frontiers Media
SA, 2014, doi: 10.3389/fnagi.2014.00016.

[24] P.  McKenna  and  E.  Warrington,  “The  analytical  approach  to  neuropsychological
assessment.,”  in  Neuropsychological  assessment  of  neuropsychiatric  and  neuromedical
disorders, I. Grant and K. Adams, Eds. Oxford: Oxford University Press, 2009, pp. 25–41.

[25] E.  M.  Mitsis,  D.  Jacobs,  X.  Luo,  H.  Andrews,  K.  Andrews,  and  M.  Sano,  “Evaluating
cognition in an elderly cohort via telephone assessment,” Int. J. Geriatr. Psychiatry, vol. 25,
no. 5, pp. 531–539, May 2010, doi: 10.1002/gps.2373.

[26] Y. Conwell  et al., “Validation of telephone-based behavioral assessments in aging services
clients,”  Int.  Psychogeriatrics,  vol.  30,  no.  1,  pp.  95–102,  Jan.  2018,  doi:
10.1017/S1041610217001752.

[27] P.  F.  Clement,  F.  R.  Brooks,  B.  Dean,  and  A.  Galaz,  “A  neuropsychology  telemedicine
clinic,” Mil. Med., vol. 166, no. 5, pp. 382–4, May 2001, doi: https://doi.org/10.1093/milmed/
166.5.382.

[28] R.  Hildebrand,  H.  Chow,  C.  Williams,  M.  Nelson,  and  P.  Wass,  “Feasibility  of
neuropsychological testing of older adults via videoconference: implications for assessing the
capacity for independent living,” J. Telemed. Telecare, vol. 10, no. 3, pp. 130–134, 2004, doi:
10.1258/135763304323070751.

[29] L.  Vestal,  L.  Smith-Olinde,  G.  Hicks,  T.  Hutton,  and  J.  Hart,  “Efficacy  of  language
assessment  in  Alzheimer’s  disease:  comparing  in-person  examination  and  telemedicine.,”
Clin. Interv. Aging, vol. 1, no. 4, pp. 467–471, 2006, doi: 10.2147/ciia.2006.1.4.467.

[30] C. M. Cullum, M. F. Weiner, H. R. Gehrmann, and L. S. Hynan, “Feasibility of Telecognitive
Assessment  in  Dementia,”  Assessment,  vol.  13,  no.  4,  pp.  385–390,  Dec.  2006,  doi:
10.1177/1073191106289065.

[31] A. Barak, L. Hen, M. Boniel-Nissim, and N. Shapira, “A comprehensive review and a meta-
analysis of the effectiveness of internet-based psychotherapeutic interventions,”  J. Technol.
Hum. Serv., vol. 26, no. 2–4, pp. 109–160, 2008, doi: 10.1080/15228830802094429.

[32] A. Backhaus et al., “Videoconferencing psychotherapy: A systematic review,” Psychol. Serv.,
vol. 9, no. 2, pp. 111–131, 2012, doi: 10.1037/a0027924.

[33] T.  W.  Brearly  et  al.,  “Neuropsychological  Test  Administration  by  Videoconference:  A
Systematic Review and Meta-Analysis,”  Neuropsychology Review, vol. 27, no. 2. Springer
New York LLC, pp. 174–186, Jun. 01, 2017, doi: 10.1007/s11065-017-9349-1.

[34] M. Parikh et al., “Consumer acceptability of brief videoconference-based neuropsychological
assessment in older individuals with and without cognitive impairment,” Clin. Neuropsychol.,
vol. 27, no. 5, pp. 808–817, Jul. 2013, doi: 10.1080/13854046.2013.791723.

[35] E. R. Appleman  et al., “Teleneuropsychology clinic development and patient satisfaction,”
Clin. Neuropsychol., vol. 35, no. 4, pp. 819–837, 2021, doi: 10.1080/13854046.2020.1871515.

[36] I. V. Vahia et al., “Telepsychiatry for Neurocognitive Testing in Older Rural Latino Adults,”
Am.  J.  Geriatr.  Psychiatry,  vol.  23,  no.  7,  pp.  666–670,  Jul.  2015,  doi:
10.1016/j.jagp.2014.08.006.

[37] D. B. Hammers, R. Stolwyk, L. Harder, and C. M. Cullum, “A survey of international clinical
teleneuropsychology  service  provision  prior  to  and  in  the  context  of  COVID-19,”  Clin.
Neuropsychol.,  vol.  34,  no.  7–8,  pp.  1267–1283,  Nov.  2020,  doi:
10.1080/13854046.2020.1810323.

https://preprints.jmir.org/preprint/68520 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Santos et al

[38] D. E. Marra, K. M. Hamlet, R. M. Bauer, and D. Bowers, “Validity of teleneuropsychology
for  older  adults  in  response  to  COVID-19:  A  systematic  and  critical  review,”  Clin.
Neuropsychol.,  vol.  34,  no.  7–8,  pp.  1411–1452,  Nov.  2020,  doi:
10.1080/13854046.2020.1769192.

[39] P. Perez, D. Ramos, and J. C. Arango, “Teleneuropsicología en países de habla hispana: Una
mirada  crítica  al  uso  de  Tecnologías  de  Información  y  Comunicación  en  la  evaluación
neuropsicológica,”  Rev. Iberoam.  Neuropsicol., vol. 4, no. 1, pp. 1–27, Jan. 2021, [Online].
Available:  https://neuropsychologylearning.com/wp-content/uploads/pdf/pdf-revista-vol4/
vol4-n1-2-18ene21.pdf.

[40] M. W. Parsons et al., “Feasibility and Acceptance of Direct-to-Home Tele-neuropsychology
Services during the COVID-19 Pandemic,” J. Int. Neuropsychol. Soc., vol. 28, no. 2, pp. 210–
215, Feb. 2022, doi: 10.1017/S1355617721000436.

[41] A.  D.  Rochette,  A.  Rahman-Filipiak,  R.  J.  Spencer,  D.  Marshall,  and  J.  E.  Stelmokas,
“Teleneuropsychology practice  survey during COVID-19 within  the United  States,”  Appl.
Neuropsychol., vol. 29, no. 6, pp. 1312–1322, 2022, doi: 10.1080/23279095.2021.1872576.

[42] F.  Arias  et  al.,  “Teleneuropsychology  for  Monolingual  and  Bilingual  Spanish-Speaking
Adults in the Time of COVID-19: Rationale,  Professional Considerations,  and Resources,”
Arch. Clin. Neuropsychol., vol. 35, no. 8, pp. 1249–1265, 2020, doi: 10.1093/arclin/acaa100.

[43] M. Kitaigorodsky, D. Loewenstein, R. Curiel Cid, E. Crocco, K. Gorman, and C. González-
Jiménez,  “A Teleneuropsychology Protocol  for the Cognitive Assessment  of Older Adults
During COVID-19,” Front. Psychol., vol. 12, May 2021, doi: 10.3389/fpsyg.2021.651136.

[44] S. A. Sperling et al., “Tele-Neuropsychology: From Science to Policy to Practice,” Arch. Clin.
Neuropsychol., vol. 39, no. 2, pp. 227–248, 2024, doi: 10.1093/arclin/acad066.

[45] M. Becerra,  “El  progreso inconcluso  de inclusión  digital  en  América  Latina,”  Fundación
Telefónica  España,  2023.  https://telos.fundaciontelefonica.com/el-progreso-inconcluso-de-
inclusion-digital-en-america-latina/.

[46] M.  Alegret  et  al.,  “From  Face-to-Face  to  Home-to-Home:  Validity  of  a
Teleneuropsychological Battery,”  J. Alzheimer’s Dis., vol. 81, no. 4, pp. 1541–1553, 2021,
doi: 10.3233/JAD-201389.

[47] N. Schade Y., F. Medina J., R. Ramírez-Vielma, A. Sanchez-Cabaco, and L. De La Torre L.,
“Detección temprana de Deterioro Cognitivo Leve en personas mayores durante la pandemia:
protocolo cribado online.,” Rev. Chil. Neuropsiquiatr., vol. 60, no. 4, pp. 403–412, 2022, doi:
10.4067/s0717-92272022000400403.

[48] J.  T.  Fox-Fuller  et  al.,  “Initial  investigation  of  test-retest  reliability  of  home-to-home
teleneuropsychological assessment in healthy, English-speaking adults,” Clin. Neuropsychol.,
vol. 36, no. 8, pp. 2153–2167, 2022, doi: 10.1080/13854046.2021.1954244.

[49] S.  Montaña  Luque  et  al.,  “Teleneuropsicología:  Experiencia  del  Instituto  Neurológico  de
Colombia durante confinamiento obligatorio por covid-19, año 2020,” Cienc. e Innovación en
Salud, pp. 242–257, 2021, doi: 10.17081/innosa.131.

[50] Y.  Messler,  A.  C.,  Kane,  K.  D.,  &  Serrano,  “Tele-neuropsychology  in  culturally  and
linguistically diverse populations within the US and US territories: A scoping review,” Clin.
Neuropsychol., pp. 1–23, 2023, doi: https://doi.org/10.1080/13854046.2023.2215954.

[51] A. Sánchez Cabaco, L. De La Torre, D. N. Alvarez Núñez, M. A. Mejía Ramírez, and M.
Wöbbeking Sánchez, “Tele neuropsychological exploratory assessment of indicators of mild
cognitive impairment and autonomy level in Mexican population over 60 years old,”  PEC
Innov., vol. 2, no. September 2022, pp. 0–6, 2023, doi: 10.1016/j.pecinn.2022.100107.

[52] J. D. de A. Silva et al., “Videoconference assessment of functional and cognitive measures in
Brazilian older adults: a reliability and feasibility study,”  Geriatr. Gerontol. Aging, vol. 17,
2023, doi: 10.53886/gga.e0230002.

[53] A. C. Messler, D. D. Hargrave, E. H. Trittschuh, and J. Sordahl, “National survey of telehealth

https://preprints.jmir.org/preprint/68520 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Santos et al

neuropsychology practices: current attitudes, practices, and relevance of tele-neuropsychology
three  years  after  the  onset  of  Covid-19,”  Clin.  Neuropsychol.,  pp.  1–20,  Apr.  2023,  doi:
10.1080/13854046.2023.2192422.

[54] S. Montemurro et al., “Tele-Global Examination of Mental State (Tele-GEMS): an open tool
for the remote neuropsychological screening,”  Neurol. Sci., 2023, doi: 10.1007/s10072-023-
06862-1.

[55] C. Rivella  et al., “TeleFE: A New Tool for the Tele-Assessment of Executive Functions in
Children,” Appl. Sci., vol. 13, no. 3, Feb. 2023, doi: 10.3390/app13031728.

[56] M.-M.  Arruabarrena  et  al.,  “Teleneuropsychological  assessment  in  South  America:  A
perspective from patients and neuropsychologists,”  J. Appl. Cogn. Neurosci., vol. 3, no. 2,
2022, doi: 10.17981/JACN.3.2.2022.05.

[57] A.  N.  Seubert-Ravelo  et  al.,  “Teleneuropsychology  during  the  COVID-19  pandemic  in
Mexico: the perspective from a middle-income country,” J. Clin. Exp. Neuropsychol., vol. 45,
no. 1, pp. 12–30, Jan. 2023, doi: 10.1080/13803395.2023.2189229.

[58] J. Moreau, B. Pollock, and A. G. Harrison, “In-Person and In-Home Teleneuropsychological
Assessments  With  Youth  With  Neurodevelopmental  Disorders:  What’s  the  Difference?,”
Can. J. Sch. Psychol., vol. 38, no. 4, pp. 317–332, 2023, doi: 10.1177/08295735231199858.

[59] C. A. Serrano-Juarez et al., “A Systematic Review and a Latin American Clinical Model for
Teleneuropsychological Assessment,”  Archives of Clinical Neuropsychology, vol. 38, no. 2.
Oxford University Press, pp. 283–300, Mar. 01, 2023, doi: 10.1093/arclin/acac077.

[60] P.  A.  Harris,  R.  Taylor,  R.  Thielke,  J.  Payne,  N.  Gonzalez,  and J.  G.  Conde,  “Research
electronic data capture (REDCap)-A metadata-driven methodology and workflow process for
providing translational research informatics support,”  J. Biomed. Inform., vol. 42, no. 2, pp.
377–381, 2009, doi: 10.1016/j.jbi.2008.08.010.

[61] S. Cook, M. Marsiske, and K. McCoy, “The Use of the Modified Telephone Interview for
Cognitive Status (TICS-M) in the Detection of Amnestic Mild Cognitive Impairment,” Bone,
vol. 22, no. 2, pp. 103–109, 2009, doi: 10.1177/0891988708328214.The.

[62] NACC, “NACC Uniform Data Set Instructions For the Neuropsychological  Battery (Form
C2),” 2006.

[63] S. Greenberg,  “The geriatric  depression scale  (GDS).,”  Insight,  vol.  25,  no.  1,  pp.  18–19,
2019, doi: 10.1016/S1060-135X(00)90035-6.

[64] Z. Nasreddine  et al., “The Montreal Cognitive Assessment, MoCA: A Brief Screening Tool
For Mild Cognitive Impairment,” J. Am. Geriatr. Soc., vol. 53, no. 4, pp. 695–699, Mar. 2005,
doi: 10.1111/j.1532-5415.2005.53221.x.

[65] R. S. Howard, T. E. Goldberg, J. Luo, C. Munoz, and L. S. Schneider, “Reliability of the
NACC Telephone-administered Neuropsychological Battery (T-cog) and Montreal Cognitive
Assessment for participants in the USC ADRC,” Alzheimer’s Dement. Diagnosis, Assess. Dis.
Monit., vol. 15, no. 1, pp. 1–9, 2023, doi: 10.1002/dad2.12406.

[66] A. Rey, L’examen clinique en psychologie. 1958.
[67] P.  A.  Osterrieth,  “Le  test  de  copie  d’une  figure  complexe;  contribution  à  l’étude  de  la

perception et de la mémoire [Test of copying a complex figure; contribution to the study of
perception and memory],” Arch. Psychol. (Geneve)., vol. 30, pp. 206–356, 1944.

[68] T. Gollan, G. Weissberger, E. Runnqvist, R. Montoya, and C. Cera, “Self-ratings of Spoken
Language Dominance:  A Multi-Lingual  Naming Test  (MINT) and Preliminary  Norms for
Young and Aging Spanish-English Bilinguals,” Biling, vol. 15, no. 3, pp. 594–615, 2012, doi:
10.1017/S1366728911000332.Self-ratings.

[69] D. Wechsler, “Wechsler Adult Intelligence Scale--Third Edition (WAIS-III),” PsycTest, 1997.
https://psycnet.apa.org/doiLanding?doi=10.1037%2Ft49755-000.

[70] M.  Lezak,  D.  Howieson,  E.  Bigler,  and D.  Tranel,  Neuropsychological  Assessment.  New
York: Oxford University Press, 2012.

https://preprints.jmir.org/preprint/68520 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Santos et al

[71] D. A. Grant  and E.  Berg,  “A behavioral  analysis  of degree of  reinforcement  and ease of
shifting to new responses in a Weigl-type card-sorting problem,” J. Exp. Psychol., vol. 38, no.
4, p. 404, 1948.

[72] E. Kaplan, H. Goodglass, and W. S,  The Boston Naming Test. Philadelphia: Lea & Febiger,
1983.

[73] R. Benedict et al., “Validity of the Symbol Digit Modalities Test as a cognition performance
outcome measure for multiple sclerosis,”  Mult. Scler. J., vol. 23, no. 5, pp. 721–733, 2017,
doi: 10.1177/https.

[74] K. Krueger, C. Lam, and R. Wilson, “The Word Accentuation Test - Chicago,”  J Clin Exp
Neuropsychol, vol. 28, no. 7, pp. 1201–1207, 2006.

[75] J.  E.  Chapman,  B. Gardner,  J.  Ponsford,  D. A. Cadilhac,  and R. J.  Stolwyk, “Comparing
Performance  across  In-person  and  Videoconference-Based  Administrations  of  Common
Neuropsychological  Measures  in  Community-Based  Survivors  of  Stroke,”  J.  Int.
Neuropsychol.  Soc.,  vol.  27,  no.  7,  pp.  697–710,  Aug.  2021,  doi:
10.1017/S1355617720001174.

[76] H. E. Wadsworth et al., “Remote Neuropsychological Assessment in Rural American Indians
with and without Cognitive Impairment,” Arch. Clin. Neuropsychol., vol. 31, no. 5, pp. 420–
425, Aug. 2016, doi: 10.1093/arclin/acw030.

[77] C.  Munro  Cullum,  L.  S.  Hynan,  M.  Grosch,  M.  Parikh,  and  M.  F.  Weiner,
“Teleneuropsychology:  Evidence  for  video  teleconference-based  neuropsychological
assessment,”  J.  Int.  Neuropsychol.  Soc.,  vol.  20,  no.  10,  pp.  1028–1033,  Nov.  2014,  doi:
10.1017/S1355617714000873.

[78] E. Rizzi, M. Vezzoli, S. Pegoraro, A. Facchin, V. Strina, and R. Daini, “Teleneuropsychology:
normative data for the assessment of memory in online settings,” Neurol. Sci., vol. 44, no. 2,
pp. 529–538, Feb. 2023, doi: 10.1007/s10072-022-06426-9.

[79] E.  N.  Aiello  et  al.,  “The  Italian  telephone-based  Verbal  Fluency  Battery  (t-VFB):
standardization  and  preliminary  clinical  usability  evidence,”  Front.  Psychol.,  vol.  13,  no.
August, pp. 1–10, 2022, doi: 10.3389/fpsyg.2022.963164.

[80] R. Gnassounou  et al., “Comparison of Neuropsychological Assessment by Videoconference
and Face to Face,” J. Int. Neuropsychol. Soc., vol. 28, no. 5, pp. 483–493, 2022, doi: 10.1017/
S1355617721000679.

[81] A.  Ceslis,  L.  Mackenzie,  and  G.  A.  Robinson,  “Implementation  of  a  Hybrid
Teleneuropsychology Method to Assess Middle Aged and Older Adults during the COVID-19
Pandemic,”  Arch.  Clin.  Neuropsychol.,  vol.  37,  no.  8,  pp.  1644–1652,  2022,  doi:
10.1093/arclin/acac037.

[82] J. A. Watt et al., “Diagnostic accuracy of virtual cognitive assessment and testing: Systematic
review and meta-analysis,”  J. Am. Geriatr. Soc., vol. 69, no. 6, pp. 1429–1440, 2021, doi:
10.1111/jgs.17190.

[83] T. Salthouse,  “Within-Cohort Age-Related Differences in Cognitive Functioning,”  Psychol
Sci., vol. 24, no. 2, pp. 123–130, 2013, doi: 10.1177/0956797612450893.Within-Cohort.

[84] C.  R.  Oliveira  et  al.,  “Neuropsychological  assessment  of  older  adults  with virtual  reality:
Association of age, schooling, and general cognitive status,” Front. Psychol., vol. 9, no. JUN,
pp. 1–8, 2018, doi: 10.3389/fpsyg.2018.01085.

[85] M.  C.  Grosch,  M.  C.  Gottlieb,  and  C.  M.  Cullum,  “Initial  practice  recommendations  for
teleneuropsychology,”  Clin.  Neuropsychol.,  vol.  25,  no.  7,  pp.  1119–1133,  2011,  doi:
10.1080/13854046.2011.609840.

[86] C. Tailby  et al.,  “Teleneuropsychology in the time of COVID-19: The experience of The
Australian  Epilepsy  Project,”  Seizure  Eur.  J.  Epilepsy,  no.  83,  pp.  89–97,  2020,  doi:
10.1016/j.seizure.2020.10.005.

[87] REDCap, “REDCap,” REDCap, 2024. .

https://preprints.jmir.org/preprint/68520 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Santos et al

[88] J.  E.  Chapman,  D.  A.  Cadilhac,  B.  Gardner,  J.  Ponsford,  R.  Bhalla,  and  R.  J.  Stolwyk,
“Comparing  face-to-face  and  videoconference  completion  of  the  Montreal  Cognitive
Assessment (MoCA) in community-based survivors of stroke,” J. Telemed. Telecare, vol. 27,
no. 8, pp. 484–492, 2021, doi: 10.1177/1357633X19890788.

[89] L. H. Lacritz, A. R. Carlew, J. Livingstone, K. C. Bailey, A. Parker, and A. Diaz, “Patient
Satisfaction with Telephone Neuropsychological Assessment,” Arch. Clin. Neuropsychol., vol.
35, no. 8, pp. 1240–1248, 2020, doi: 10.1093/arclin/acaa097.

[90] M. M. Gardner, F. J. Aslanzadeh, G. V. Zarrella, S. E. Braun, A. R. Loughan, and M. W.
Parsons,  “Cancer,  cognition,  and  COVID:  Delivering  direct-to-home  teleneuropsychology
services  to  neuro-oncology patients,”  Neuro-Oncology Pract.,  vol.  8,  no.  4,  pp.  485–496,
2021, doi: 10.1093/nop/npab021.

[91] A.  Tsiakiri  et  al.,  “Remote  neuropsychological  evaluation  of  older  adults,”  Appl.
Neuropsychol. Adult, pp. 1–8, 2022, doi: https://doi.org/10.1080/23279095.2022.2074850.

[92] N. C. Hantke and C. Gould, “Examining Older Adult Cognitive Status in the Time of COVID-
19,” J. Am. Geriatr. Soc., vol. 68, no. 7, pp. 1387–1389, 2020, doi: 10.1111/jgs.16514.

[93] A. C. Parks, J. Davis, C. D. Spresser, I. Stroescu, and E. Ecklund-Johnson, “Validity of in-
home teleneuropsychological testing in the wake of COVID-19,” Arch. Clin. Neuropsychol.,
vol. 36, no. 6, pp. 887–896, 2021, doi: 10.1093/arclin/acab002.

[94] A. Ardila, M. Rosselli, and A. Puente, Neuropsychological evaluation of the Spanish Speaker.
New York: Springer, 1994.

[95] C. García de la Cadena, J. L. Henríquez, E. Sequeira, A. Cortés Ojeda, R. De Obaldía, and T.
Judd,  “La  Neuropsicología  en  América  Central,”  Rev.  Neuropsicol.  Neuropsiquiatría  y
Neurociencias,  vol.  9,  no.  2,  pp.  1–19,  2009,  [Online].  Available:
http://revistaneurociencias.com/index.php/RNNN/article/view/206.

[96] J. E. Pérez-Parra, I. C. Puerta-Lopera, C. Dussán-Lubert, D. M. Montoya-Londoño, and D.
Landínez-Martínez,  “Validación  y  estandarización  de  pruebas  neuropsicológicas  para  la
evaluación de funciones  ejecutivas  en población universitaria,”  Cuad.  Hispanoam. Psicol.,
vol. 22, no. 1, pp. 1–21, 2022, doi: 10.18270/chps..v22i1.4070.

[97] I. C. Puerta Lopera, C. Dussán Lubert, D. M. Montoya Londoño, and D. Landínez Martínez,
“Standardization of a protocol of neuropsychological tests for the assessment of attention in
college  students,”  Rev.  CES  Psicol.,  vol.  12,  no.  1,  pp.  17–31,  2019,  doi:
10.21615/cesp.12.1.2.

[98] S. Singh and L. Germine,  “Technology meets  tradition:  a hybrid model  for implementing
digital tools in neuropsychology,” International Review of Psychiatry, vol. 33, no. 4.  Taylor
and Francis Ltd., pp. 382–393, 2021, doi: 10.1080/09540261.2020.1835839.

https://preprints.jmir.org/preprint/68520 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Santos et al

https://preprints.jmir.org/preprint/68520 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Santos et al

Supplementary Files

https://preprints.jmir.org/preprint/68520 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Santos et al

Figures

https://preprints.jmir.org/preprint/68520 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Santos et al

Flowchart of participants included and excluded in the study.
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Flowchart of the recruitment process.
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