
Received: 29 June 2020 Accepted: 9 July 2020 Published online: 22 August 2020

DOI: 10.1002/trc2.12055

P E R S P E C T I V E

Transition from physical to virtual visit format for a longitudinal
brain aging study, in response to the Covid-19 pandemic.
Operationalizing adaptivemethods and challenges

Chinedu Theresa Udeh-Momoh1 Celeste A. de Jager-Loots1 Geraint Price1

Lefkos T.Middleton1,2

1 Aging Epidemiology (AGE) Research Unit,

School of Public Health, Imperial College

London, London, United Kingdom

2 Directorate of Public Health, Imperial

College Healthcare NHS Trust, London, United

Kingdom

Correspondence

LefkosT.Middleton,AgingEpidemiology

(AGE)ResearchUnit, School ofPublicHealth,

ImperialCollegeLondon, London,United

Kingdom.

E-mail: l.middleton@imperial.ac.uk

Abstract

The COVID-19 pandemic necessitated adaptations to standard operations and man-

agement of clinical studies, after lockdown measures put in place by several gov-

ernments to reduce the spread of SARS-COV-2. In this paper, we describe our

telehealth strategy developed for transitioning our dementia prevention clinical obser-

vational prospective study from face-to-face visits to virtual visits, to ensure the ongo-

ing collection of longitudinal data.We share the lessons learned in terms of challenges

experienced and solutions implemented to achieve successful administration of study

assessments. Our methods will be useful for informing longitudinal observational or

interventional studies that require a feasible model for remote data collection, in cog-

nitively unimpaired adults.
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1 INTRODUCTION

National governments and public health authorities around the world

are acting to contain the COVID-19 pandemic. Most countries have

instituted lockdown guidelines requiring people to stay home and only

travel for essential work, shopping, and exercise. Strategies of social

distancing, self-isolation, and shielding are recommended for the pub-

lic, those who have symptoms or have been in contact with someone

with symptomsofCOVID-19, and thosewhoareover70yearsof ageor

have chronic underlying medical conditions. These measures are likely

to be in place for several months and may be further extended if a sec-

ond wave occurs. They have had a major impact on clinical research

studies, in which participants normally attend a hospital or other clin-

ical research facility for evaluations. In most countries, studies with
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older people (except for COVID-19–related trials) are no longer pos-

sible at research/clinical sites, during a period of lockdown, and many

have therefore been put on hold. On the other hand, the current pan-

demic has prompted several health authorities to relax regulations on

the use of telehealth and telemedicine, thus facilitating their wider

adoption in the clinical care of patients in the United States1 and the

rest of the world.2

Since 2015, the Aging Epidemiology (AGE) research unit, part of

the School of Public Health at Imperial College London, has been

following up a large cohort of older community dwelling cognitively

healthy (at baseline) volunteers in the CHARIOTPROSubStudy (CPSS)

with extensive cognitive, lifestyle, and clinical assessments (Udeh-

Momoh et al. under review). Participants were included in equal num-

bers above and below a positivity threshold of brain amyloid depo-
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sition (n∼409), based either on amyloid positron emission tomogra-

phy (amyloid PET) or cerebrospinal fluid (CSF) measurements. The

overall aim of the CPSS is to determine which cognitive tests and

biomarkers, including amyloid status determination, are most sensi-

tive as predictive tools for cognitive decline and dementia. Exploratory

objectives are to evaluate a wide range of risk and protective fac-

tors and their markers. Persons (n = 2121) aged 60 to 85 years were

screened to include those who met inclusion criteria and were cog-

nitively healthy, based on cognitive, clinical, and neurological screen-

ing measures. Participants were required to be fluent in English and

have adequate hearing and visual acuity to complete the required

assessments.

Participants attend the research facility every 3 months for cog-

nitive, medical, biometric, and self-report questionnaire assessments,

with annual bio-sample collection and study partner informant assess-

ments. Types and schedule of all study assessments are fully described

in (Udeh-Momoh et al. under review ).

As the COVID-19 pandemic started to spread in the UK, it became

evident that this older population cohort would not be permitted to

travel to the site, norwould it be possible for research staff to visit their

homes to conduct assessments. Thus, we devised a bespoke model

using telehealth strategies to adapt the physical visits to a virtual for-

mat.

2 OPERATIONAL METHODS AND STRATEGY

A fast-track review procedure, instigated by the UK Health Research

Authority (HRA) in response to the COVID-19 pandemic, expedited

ethical approval for the transition from on-site to remote assessments

(3). To operationalize the transition, the clinical study delivery team

was split into three parts: an administration and visit coordination

team, a study delivery team, and a data management team. Here we

describe strategies adopted to implement virtual visits (shown in Fig-

ure 1). We recount challenges faced in the set-up and ongoing man-

agement of this mode of clinical study delivery and discuss lessons

learned.

2.1 Management and coordination of study
activities

Successful and seamless implementation of the transition to virtual vis-

its required the coherent working of all parties. Guidance documents

and training were provided to the delivery teams. A study coordinator

managed a shared online calendar for scheduling remote visits, allocat-

ing raters, as well as rescheduling missed or cancelled appointments,

and convened daily meetings to identify and resolve or escalate oper-

ational challenges. For the first few weeks of the study, weekly meet-

ings were scheduled to recap lessons learned and resolve more com-

plex issues. The study sponsor provided additional operational support

at bi-monthly teammeetings.

HIGHLIGHTS

∙ Remote visits ensure ongoing data collection and partici-

pant retention in lockdown.

∙ Standardized paper-and-pencil tests may be

valid/adaptable for online assessment.

∙ Seniors may need assistance using digital devices for web-

based assessments.

∙ Opportunities needed for exploring novel remote tech-

nologies in dementia research.

∙ Bridging gaps between novel and traditional tools may

accelerate telehealth practice.

RESEARCH INCONTEXT

1. Systematic review: A systematic literature review con-

firmed that applications of telehealth and telemedicine

are expanding through remote clinical assessments and

that adoption of such methodologies has significantly

increased during the current COVID-19 pandemic.

Prospective dementia and aging research may benefit

considerably, if remote assessments can be successfully

applied in this field.

2. Interpretation: Our adaptation to COVID-19 lockdown

has demonstrated that rapid transition to virtual format

is achievablewithin longitudinal cognitive aging research.

We provide a blueprint of our adaptations, and describe

challenges encountered andmitigating strategies.

3. Future directions: Continued data collection via remote

platforms will help ensure that advances in dementia

research are not stalled during crises such as this pan-

demic. Insights into how to adapt, mobilize, and motivate

researchers and study participants under conditions of

social isolation can be shared with the wider research

community to escalate future research and trial design to

a new level encompassing novel digital technology.

2.2 Remote visit operational schedule

2.2.1 Pre-visit activities

Development of standard operating procedure (SOP), staff training,

and ethics

SOPs were rapidly put in place, providing details on the specific roles

and accountabilities of the different study teammembers and adapted

mechanisms for the distinct trial activities. Specific training for the
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F IGURE 1 Telehealth during COVID-19 Pandemic: TemporalMap of the transition process from physical to virtual study visits. eCRF –
electronic case report forms. Swimlanemap depicts the transition process from physical to virtual visit post clinical site closure in response to
lockdown during the COVID-19 Pandemic. Schematic depicts the timeline of the Go/No-go decisions for adaptation and implementation of the
clinical study protocol for remote administration. Post the site evacuation on 20thMarch 2020, strategy for remote visits was devised and
implementedwithin 2weeks, with first virtual visit undertaken by 6th April 2020. As at 12th June 2020, up to 261 participant visits (approximately
24 visits per week) were conducted remotely. Remote visits are planned to continue until the clinical site re-opens post lock-down.

remote administration of the study assessments was provided to all

staff. All suggestions from teammembers were debated, with themost

viable added to the operations manual and implemented.

Some secondary cognitive assessments used in the study could not

be administered remotely due to insurmountable obstacles (eg, the

requirement for test raters to annotate the participants’ errors imme-

diately in real time, and computerized tests that required bespoke

equipment and software only suitable for onsite use). However, the

primary cognitive measures used in the study, namely Preclinical

Alzheimer’s Cognitive Composite (PACC) and Repeatable Battery for

the Assessment of Neuropsychological Status (RBANS), presented no

such obstacles. For cognitively healthy participants, performance on

remotely administered RBANS via videocall has been reported to be

comparable to face-to-face (F2F) administration.3

Self-reported questionnaires/patient reported outcomes (PROs)

were added to a secure data survey tool, designed to prevent missing

information, which enabled remote completion of the questionnaires.

For any questionnaire that required a special license and could not be

readily uploaded into a survey format (eg, Qualtrics), assistance was

sought from the questionnaire owner to facilitate remote provision to

study participants.

Ascertainment of technical capacity for delivery staff and study

participants

Delivery staff were provided with suitable equipment for video tele-

conferencing enabling them to work from home. The team contacted

all participants to discuss the new initiative, answer questions, seek

verbal consent for undertaking the virtual visit, and evaluate whether

their home computer equipment was suitable for study requirements.

Remote visits were scheduled for consenting participants. Staff pro-

vided step-by-step guidanceonhow todownloaduse the required soft-

ware for video teleconferencing (TC). Table 1 shows the breakdown of

participant response and feedback in relation to change to study visit

mode due to COVID-19 and technical capability.

Prior to the study visit, participant readiness and technical capacity

for the visit were confirmed.
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TABLE 1 Breakdown of participant response and feedback in relation to study visit mode changes due to COVID-19*

Participants scheduled to undertake

remote visit (n= 324)

In≈90% of actively participating volunteers, the general response was willingness to try out the newmode of
conducting study visits, ie, remote study assessments.

Participants who declined remote visit

due to unwillingness to

use/learn/download technology/lost

to contact (n= 22)

Of the remaining 10%who would not undertake the remote visits, majority of these participants advised that
they may consider assessments conducted over the telephone or via email or post. Some participants revealed
a lack of conducive environment at home for the study assessments. Others were not willing to undertake the
remote visits due to health impediments and yet others were simply not willing to use the technological
systems required for videocalls.

Participants without suitable

equipment (n= 26)

These participants though willing to undertake the remote visits did not have suitable equipment for videocalls
(ie, with audio/ visual capabilities—webcam/mic/computer/internet access). At the same time, these
participants expressed willingness to try out the remote assessments by phone as well as e-mail or postal
questionnaires.

Notes: Significant proportion of the actively participating cohort were willing and able to undertake study assessments remotely. Reasons for lack of partic-

ipation in the remote visits ranged from non-availability of suitable equipment for video teleconferencing/ communication tools to general unwillingness to

learn and use any new technology.
*Information valid as at June 12, 2020.

Development of data management protocol for study assessments and

storage of electronic medical records (EMRs)

A secure, encrypted, password-protected folder was set up to enable

electronic storage of all participant information, with clearly labeled

sections for ease of access to relevant documents. Electronic versions

of all study record forms including source worksheets were prepared.

The study team received specific training on how to upload data into

the secure folder during or immediately after visits, with revision train-

ing of information governance policies per GDPR (General Data Pro-

tection Regulation) and GCP (Google Could Platform).

2.2.2 Remote visit activities

Administration of trial assessments

Cognitive assessments: As far as possible, the process for administer-

ing assessments face-to-face was replicated remotely. Forms for par-

ticipants to write or draw on were mailed out before the visit, marked

“Do not open until instructed.” At the visit, participants were asked to

ensure that they would be free of distractions during the assessment.

After checking that the participant could see and hear the rater well,

had received the mailed forms, and had sufficient desk space and a

pen, testing commenced. Verbal stimuli were presented by computer

audio or phone. Visual stimuli were displayed via webcam or Power-

Point. Once completed, participants displayed their drawings andwrit-

ten responses to the webcam and these were captured as screenshots

by the raters. Raters completed paper record forms and retained these

as original source documents. Electronic copies were saved in the par-

ticipant e-folder with the screenshots.

Clinical evaluations: The clinical evaluations, typically undertaken

F2F, were performed over the phone. Assessments included admin-

istration of the Clinical Dementia Rating (CDR) scale4 as well as

recording of study events (serious and non-serious), including COVID-

19–related signs and symptoms. These evaluations were performed

by fully trained clinicians. As the study is observational, participants

were given standard National Health Service guidance and advised to

contact their medical provider for clinical follow-up where this was

indicated. For a subgroup of participants without suitable equipment

for video TCs for cognitive testing, clinical evaluations were thus still

possible.

Self-reported study outcomes: Participants completed self-

reported questionnaires electronically. All participants were emailed a

unique link to the questionnaires in Qualtrics and advised to complete

them after the cognitive assessments and before the end of the day.

Submission of the questionnaires was ascertained on each day and

responses were entered into our secure electronic data capture

system.

Operational considerations: Delivery team leaders were appointed

on a daily rota to coordinate the visit activities and manage the

schedule. This individual was responsible for ensuring all delivery team

members required to conduct visit activities were available (finding

alternatives for staff who were indisposed), and checking that each

component of every study visit was completed. The team leader was

contactable by participants and dealt with queries where possible, or

escalated to the relevant staff member, and followed-up to ensure res-

olution.

2.2.3 Post-visit activities

Data validation andmanagement

Data quality assurancemeasures: Senior psychologists regularly check

completed assessment forms for quality and standardization in admin-

istration and scoring across the rater team. To enable this to be done

remotely, a method of editing/quality checking e-copies of source doc-

uments was implemented.

Data entry: Dedicated staff entered or downloaded all data from

the remote assessments into the electronic database as per the usual

process for the longitudinal data entry. The source documents will be

examinedandmonitoredby the sponsoron-sitemonitoring teamasper

usual practice.
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3 DISCUSSION

3.1 Operational challenges and mitigating
strategies

Participants welcomed the initiative, with 90% of them willing to

undergo assessments by videocall and 70% of visits successfully

accomplished in the first few weeks. Although they all reported pos-

session of suitable equipment at home, this information could not be

relied upon in practice, as technical obstacles became evident when

pre-visit videocalls were attempted. In some cases, the problem was

insurmountable (eg, no web camera). In other cases, staff were able to

advise the participant, by phone, on how to enable the video link. These

technical advisory phone calls initially took up to 2 hours but were ulti-

mately reduced to approximately 30minutes, once solutions for recur-

rent issues were identified. Issues included difficulty with download of

software required for video teleconferencing, and was emphasised by

device incompatibility, and/ or technical inabilities. Indeed in the first

month of conducting the remote visits, 17% of the virtual visits could

not proceed and had to be re-scheduled due to technical issues and

non-compatible/-viable equipment for video calls.

The virtual visits required suitable video quality for administration

of cognitive assessments. Permission to use electronic copies of the

stimulus materials made it possible to display clear-quality images on

the participant’s screen via PowerPoint to minimize reliance on the

quality of the webcam video display. Participants’ written and drawn

responses were successfully viewed via the video link and saved as

screenshots. Audio communication was successfully achieved either

via computer or by telephone. Significant distractions were gener-

ally absent and, if present, could often be addressed by the rater.

Assessment of orientation to date and time required consideration

(as this information appears routinely on computer screens) and was

addressed by asking the participant to close their eyes before orien-

tation questions were posed. Remote quality checking and monitoring

of paper record forms were made possible by uploading digitally cap-

tured record forms although, where possible, the physical transfer of

forms by courier proved more efficient. All participants were able to

complete self-report questionnaires on their home computing devices,

with some expressing a preference for this medium.

Early indicators suggest that the initiative is helping tomaintain par-

ticipant engagement and ensure retention. Initial feedback was posi-

tive, as most participants who have completed the assessments found

theprocessmore convenient thanhaving to travel to the study site, and

appreciated the opportunity to take part in a constructive activity dur-

ing COVID-19 lockdown restrictions.

3.2 Strengths and limitations

We did not change the format of any assessments other than the

remote interface. Furthermore, the usual visit schedule and process

was followed and coordinated by the study coordinator and daily

delivery team lead. Success of the remote visit was facilitated by

regular feedback sessions with staff and ongoing training. We were

thus able to maintain the longitudinal assessments, thereby contribut-

ing to research during self-isolation and providing a sense of pur-

pose/involvement for both staff and participants.

Several limitations should be considered in implementing our tran-

sition to remote visits strategy. The first is of a possible selection bias:

those who have agreed to take part and are able to learn and use the

required technology may represent a biased higher functioning sub-

sample.Wewill be able to evaluate if this is the case, given the availabil-

ity of information on cognitive status of participants from prior assess-

ments. Furthermore, study participants were not assessment-naive, as

they had already undergone on-site assessments multiple times and

were, thus, already familiar with the test procedures. Therefore, this

study cannot fully inform on-line trial designs where remote visits

would be required from study start. Furthermore, it was not possible

to administer the full protocol remotely: sample collection, a key ele-

ment of physical visits for our longitudinal study, was not possible dur-

ing the lockdown period and some cognitive assessments could not be

adapted for remote administration. The full protocol will be resumed

once on-site visits are possible.

3.3 Implications for wider research and future
considerations

This initiative has provided information on the viability and feasibility

of administering remote study visits with older adults using their own

available equipment, including rates of uptake and successful comple-

tion of assessments, as well as lessons learned.

It also provides an opportunity to evaluate the validity of traditional

paper-and-pencil cognitive tests, under non-standard remote adminis-

tration conditions. Previous studies of remote administration of cog-

nitive assessments have reported good correlations with results from

F2F administration, though with potential variability according to age

and type of assessment.5–7 After the successful set-up and implemen-

tationof the virtual visits,weplan to compare results of all assessments

obtained through the remote visits with those obtained at last pre-

lockdown physical visit and the first post-lockdown (typically within

a 3-month period). By evaluating which elements of the assessments

retain validity under remote conditions and which are compromised,

we hope to report findings to inform the choice of assessments in

future studies.

Remote assessments may provide a useful means of testing large

numbers of studyparticipants for longitudinal, observational studies as

well as for screening for inclusion and follow-up in large-scale preven-

tion/intervention trials,8 with high acceptance rate in seniors (90% in

our study; 88.6% in Takeda et al.8). A pilot study on remote assessment

revealed that once older adults had coped with a first remote assess-

ment in digital format the dropout was minimal.9 While this remote

method is suitable for a cognitively healthy elderly population conver-

sant with the internet and digital devices, it is likely that, for cogni-

tively impaired participants, difficulties in coping with technology may
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be accentuated over time, due to progressive memory and executive

function loss. Participants may become frustrated and anxious, and

some may require assistance. At the same time, there is much ongo-

ing research and development of apps andwearable devices that could

track patterns of behavior in individuals with mild cognitive impair-

ment or dementia. Thesemethodsmay help to bridge the gap between

remote assessment for cognitively healthy and impairedparticipants of

clinical research studies.

The potential for virtual clinical trials to improve trial efficiency,

increase protocol flexibility, and foster volunteer participation and

retention is an ongoing debate that has wide implications for future

clinical trial operations, even as telemedicine strategies for dementia

havebeendeveloping over the last 25 years (reviewed inVilalta-Franch

et al.10). Virtual clinical studies in other fields have reported several

logistical benefits, such as cost efficiency, increased diversity of partic-

ipants enrolled ,and rapid enrolment.11–14

Further work is also needed to explore the validity and reliability of

remote versus F2F assessment of cognitive function and clinical status,

typically using validated paper-and pencil tests (P&P), and for use in

clinical populations. This could additionally be aided by digital health

tools and devices, and the development of novel technologies in this

field.

4 SUMMARY

The methods we have tried for the remote administration of a longitu-

dinal brain aging research study showed that clinical researchmay con-

tinue without long-term disruption, when a national or international

crisis, such as the current pandemic, requires self- or social isolation.

Transitioning physical to remote visits allows for uninterrupted longi-

tudinal data collection and for participants to maintain their involve-

ment in clinical research,whenother avenues or outlets for usual activ-

ities are restricted. Similar studies have reported the validity of cogni-

tive assessments even under non-standard conditions. Implementing

such strategies could reduce restrictions and impediments to future

studies thereby enabling wider participation in research, for instance

recruitment of participants who might not otherwise be able to take

part and/ or retention.

For large-scale clinical trials and longitudinal studies, our model of

remote visits may result in reduced visit costs, compared to on-site vis-

its. This decentralized trial approach, in which entire clinical visits are

conducted virtually, may merit further consideration for adoption in

future study designs, as part of longitudinal observational and inter-

ventional trials.

We live in an era of digital phenotyping, big data analytics, and

advancing new technologies. These opportunities have yet to be fully

exploited within dementia research. Many promising technical inno-

vations will take time to develop and validate and, in the meantime,

steps can be taken immediately to capitalize on the technology which

is already available and has become increasingly familiar as a result of

the COVID-19 pandemic. A unified effort among funders, industry, and

the research community to support the development and validation of

tools to bridge the gap between digital and the traditional P&P assess-

ment tools would accelerate the incorporation of telehealth practices

into dementia research.
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