
Epilepsy & Behavior Reports 17 (2022) 100516
Contents lists available at ScienceDirect

Epilepsy & Behavior Reports

journal homepage: www.elsevier .com/ locate/ebcr
Suspend or amend? Randomized controlled trial on neuropsychological
rehabilitation for epilepsy: A COVID-19 impact
https://doi.org/10.1016/j.ebr.2021.100516
2589-9864/� 2021 The Authors. Published by Elsevier Inc.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Abbreviations: RCTS, Randomized Controlled Trials; TMT, Traditional Memory
Training; LBT, Lumosity Brain Training; WHO, World Health Organization; BSWP,
Biostatistics Working Party; INS, International Neuropsychological Society; ILAE,
International League Against Epilepsy; NIH, National Institutes of Health; CTRI,
Clinical Trials Registry of India; DRE, Drug Resistant Epilepsy; FGDs, Focus Group
Discussions; TeleNP, Tele-Neuropsychology; HIPPA, Health Insurance Portability
and Accountability Act.
⇑ Corresponding author at: Room 718, 7th Floor, Neurosciences Centre, All India

Institute of Medical Sciences, New Delhi, India.
E-mail address: dr.ashimanehra@aiims.edu (A. Nehra).
Shivani Sharma a, Ashima Nehra a,⇑, Shivam Pandey b, Madhavi Tripathi c, Achal Srivastava d, M.V. Padma d,
Ajay Garg e, R.M. Pandey b, Sarat Chandra f, Manjari Tripathi d

aNeuropsychology, Neurosciences Centre, All India Institute of Medical Sciences, New Delhi, India
bDepartment of Biostatistics, All India Institute of Medical Sciences, New Delhi, India
cDepartment of Nuclear Medicine, All India Institute of Medical Sciences, New Delhi, India
dDepartment of Neurology, All India Institute of Medical Sciences, New Delhi, India
eDepartment of Neuroradiology, All India Institute of Medical Sciences, New Delhi, India
fDepartment of Neurosurgery, All India Institute of Medical Sciences, New Delhi, India

a r t i c l e i n f o a b s t r a c t
Article history:
Received 30 September 2021
Revised 25 November 2021
Accepted 10 December 2021
Available online 16 December 2021

Keywords:
Epilepsy
Neuropsychology
Neuropsychological rehabilitation
COVID-19
COVID-19 caused devastating effects of human loss and suffering along with disruption in clinical
research, forcing reconceptualization and modification of studies. This paper attempts to outline the steps
followed and detail the modifications undertaken to deal with the impacts of the pandemic on the first
ongoing randomized controlled trial on effectiveness of neuropsychological rehabilitation in adult
patients with drug-resistant epilepsy in India. All modifications were based on evolving guidelines and
circumstantial context and were planned, reviewed and approved by important stakeholders. Results
obtained from the trial need to be interpreted and analysed within this context. These modifications have
implications for wider outreach of neuropsychology services in India.
� 2021 The Authors. Published by Elsevier Inc. This is an open access article under theCCBY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Out of the 50 million people affected by epilepsy worldwide,
20–30% are refractory to medical treatment [1,2]. Neuropsycholog-
ical impairment has been identified as being one of the most pro-
nounced essential comorbidities in epilepsy [3–5]. Treatments for
seizure control, such as surgery and antiseizure medication in
polytherapy may exacerbate underlying cognitive deficits or even
create new ones [5]. Therefore, there is clinical, conceptual and
moral basis for the development and implementation of neuropsy-
chological interventions [5], with numerous studies over the years
lending support to its efficacy [6] and reiterating its importance
[5].
Randomized controlled trials (RCTs) are essential tools and are
considered the gold standard for validating effective research
hypotheses [7]. Two RCTs have been carried out for effectiveness
of neuropsychological rehabilitation in adults with epilepsy. Engel-
berts et al. studied the efficacy of cognitive rehabilitation of
divided attention in 50 patients with focal epilepsy who were trea-
ted with carbamazepine. They reported improved performance in
retraining and compensatory groups compared to the control
group. Neuropsychological assessment was completed before
training, immediately after and again at 6 months. The compensa-
tion method was found to be more effective in improving self-
reported cognitive abilities and quality of life (QoL) [8]. Thompson
et al. in 2016 studied whether engagement in a memory training
program and performing internet brain training exercises would
improve memory function in patients with temporal lobe epilep-
sies (TLE). They assessed 77 patients, out of which 43% were
post-surgical cases, who were randomized into 4 conditions. Tradi-
tional Memory Training (TMT) included compensatory methods
including external aids and environmental adaptations. Lumosity
Brain Training (LBT) included exercises for attention, speed, mem-
ory and problem solving. The other two conditions were a combi-
nation of TMT and LBT and no training. Results indicated a positive
role for TMT in reducing the burden of memory impairment in TLE
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with no conclusive evidence on the role of LBT [9]. However, the
available literature is from resource rich settings which has limited
direct evidence for applicability in lower income and literacy coun-
tries such as India [10].

The World Health Organization declared COVID-19 a pandemic
on March 11, 2020 which led to dramatic changes in everyday life
as well as clinical practice across the world [11,12]. Need for social
distancing and quarantine forced extensive changes in healthcare
with an inevitable shift to telehealth [13]. On 22nd March, 2020
Janta Curfew was declared in India and on the following day All
India Institute of Medical Sciences (AI.I.M.S), New Delhi, India sus-
pended routine care in outpatient departments. One day after the
first 14-day nationwide lockdown was imposed on 25th March,
the All India Institute of Medical Sciences (A.I.I.M.S.), New Delhi,
India, shifted to telehealth (i.e., telephonic consultation for all
follow-up patients) [14]. By 25th June, 2020, along with the option
of tele-consultation, walk in outpatient department services for
follow-up patients were resumed [15] (Fig. 1).

Along with rapid changes in clinical practice, these extenuating
circumstances also triggered unplanned changes in ongoing
research and clinical trials [16]. As acknowledged by the Biostatis-
tics Working Party, the COVID-19 pandemic is bound to have an
impact on data collection, analysis and interpretation of clinical
trial data. However, with patient safety being at the heart of every
decision, there is also an ethical mandate to proceed with ongoing
trials so that efforts undertaken by study participants, physicians
and researchers can inform patient care [17].

Evidence suggests that trial modifications can introduce biases
and raise doubts regarding the validity of the conclusions [18].
Some clinical and research speciality societies such as those of
oncology, hepatology, cardiovascular disease and heart failure pro-
vided guidelines early on for conducting clinical trials during the
pandemic [19–21]. The International Neuropsychological Society
routinely updated guidelines and best practices through webinars
and resource material [22,23].

The paper attempts to outline the steps followed and detail the
modifications undertaken to deal with the impacts of the COVID-
19 pandemic on the ongoing trial.
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Methods

Pre COVID-19

The study was planned as an open label randomized controlled
trial with parallel design for epilepsy rehabilitation. Neuropsycho-
logical outcome measures for the study were chosen based on
domain and test recommendations by the International League
Against Epilepsy and National Institutes of Health, USA [24,25].
Availability of corresponding Indian norms as well as access in
the public domain were considered as important criteria for choos-
ing the neuropsychological assessment profile (Table 1). All con-
senting patients were enrolled. Enrolled patients were
randomized using computer generated lists to intervention and
control groups. Sealed opaque envelopes were used for allocation
concealment [26]. CONSORT guidelines were followed in the for-
mation of the research design [27]. The study was approved by
Institute Ethics Committee (IECPG-380/30.08.2018, RT-
3/18.10.2018) and registered prospectively on Clinical Trials Regis-
try of India (CTRI/2019/10/021777).

Once included as per the planned protocol of the study, the
patients underwent baseline neuropsychological assessment (T1).
The next assessments were planned immediately following the
neuropsychological intervention (2 months after study inclusion
[T2]). The 3rd assessment was planned at 3 months (maximum
5 months after study inclusion [T3]).

From December 2019 to March 2020, eligible patients with
drug-resistant (focal) epilepsy (DRE) categorized as ‘post-surgical’
and ‘not cleared for surgery’ (after multidisciplinary case confer-
ence) from Department of Neurology at A.I.I.M.S, were referred
for neuropsychology outpatient services. Comprehensive history
was taken and checked to include: (a) drug-resistant epilepsy
[28,29] (b) diagnosis made in the last 1.5–2 years (c) age from 18
to 45 years (d) males & females (c) fluent in Hindi, English or both,
(d) handedness as right or left (e) if surgical, surgical approach of
resection for temporal or extratemporal epilepsy at least 3 months
following surgery [30] (f) primary caregiver with capacity and
willingness to carry out home based activities (g) capacity and
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Table 1
Comparison of original and modified neuropsychological assessment protocol.

Cognitive
Domain

Original Protocol (Baseline,
2 month & 5 month follow-up)

Modified Protocol
(5 month Follow-up)

Modified Protocol
(6–7 month Follow-up)

Reference of Tele
(video) assessment
[22]

Screening Intelligence Standard Progressive Matrices Not Required Not Required –

Primary Outcomes Verbal
Memory

Auditory Verbal Learning Test – Permission Taken Video based

Visual
Memory

Complex Figure Test – Permission Denied & Not
Feasible

–

Everyday
Memory

Everyday Memory Questionnaire Everyday Memory
Questionnaire

Everyday Memory
Questionnaire

Video based

Attention Colour Trails Test – Permission Denied & Not
Feasible

–

Quality of
Life

Quality of Life in Epilepsy-31 Quality of Life in Epilepsy-31 Quality of Life in Epilepsy-31 –

Anxiety &
Depression

Hamilton Anxiety Inventory,
Hamilton Depression Inventory

Hamilton Anxiety Inventory,
Hamilton Depression Inventory

Hamilton Anxiety Inventory,
Hamilton Depression Inventory

Video based

Secondary
Outcome

Caregiver
Burden

Zarit Burden Interview Dropped Dropped –
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willingness to consent (h) > 15 PR on any subdomain of objective
attention or memory [31]. Exclusion criteria were (a) IQ 5 80 [8]
(b) any significant progressive disorders or unstable medical condi-
tions requiring acute intervention [29] and (c) hourly seizures.

Aside from considering factors of motivation, consent, IQ and
social support, in line with previous studies on neuropsychological
rehabilitation in epilepsy, patients with impairment in the domain
of interest were included [8,9]. Moreover, the economic feasibility
aspect of rehabilitation potential was addressed as appointments
for assessment and face-to-face session were coordinated with
the patients follow-ups with their treating neurologist or neuro-
surgeon. Additionally, all the rehabilitation material was handed
over to the patient and weekly telephonic follow-ups were planned
to ensure the patient and caregiver do not need to travel to the ter-
tiary care center.

We developed and standardized a 6-week, home based, care-
giver assisted neuropsychological rehabilitation program for adult
patients with DRE [32]. This includes culturally suitable and read-
able graphic psychoeducational material on (a) neuropsychological
consequences of epilepsy [33] and (b) compensatory training using
internal and external aids as well as (c) progressively difficult
paper and pencil tasks of visual attention, verbal memory and
visual memory for cognitive retraining [34–37]. A weekly tele-
phonic follow-up, compliance assessment and feedback were
planned [9].

Lockdown due to COVID-19 was declared at a point at which all
baseline assessments (T1) and majority of home based rehabilita-
tions were complete. Some T2 assessments were complete, while
some T2 and all T3 assessments were pending (Fig. 2).

Post COVID-19

A committee of stakeholders (1 statistician, 2 epileptologists
and 2 neuropsychologists working with PWE) was formed to meet
routinely for focus group discussions to review progress, trou-
bleshoot and determine the best solutions to follow [17]. This
was achieved through 2 focus group discussions and 3 phases.
For every phase, SS identified potential barriers and outlined prob-
able evidence based solutions which were deliberated along with
new recommendations given by stakeholders. These served as
questions for discussion. All deliberations were strongly rooted in
points to consider on implications of COVID-19 on methodological
aspects of ongoing trials, safety of study participants, feasibility,
limitations of the current government funded tertiary centre and
3

the socio-economic background of the patients visiting the hospital
[17]. Discussion notes were logged by the investigaotrs and
another neuropsychologist. The following section outlines the
deliberation themes through the 3 phases (Figs. 1 and 2):

Phase I
The most pressing concern was regarding the continuity of the

ongoing study. During the first FGD we were in the first lockdown,
financial support from the source of funding was continuing and
there was grave uncertainty regarding the next few months. At
the time of discussion, limited evidence existed regarding patients
with epilepsy being at higher risk for COVID-19 [38]. With the first
follow-up (T2) coming up, the patients were unable to travel to the
hospital due to the lockdown and there were no existing guidelines
for tele-neuropsychology (TeleNP) during COVID-19. Thus, T2 was
dropped and the possibility of continuing with data collection by
administering the subjective scales (i.e, questionnaires) from the
original assessment protocol at T3 with assessment of COVID-19
related factors was deliberated upon (Fig. 2). A suggestion was
made to drop caregiver burden scale (due to the presence of con-
founding factors) and provide elementary tele-support on factors
related to COVID-19.

Based on the literature available, a proforma was designed to
collect information on COVID-19 specific factors on domains of
(a) exposure (b) residence (c) education & employment (d) per-
sonal & social life (e) general health (f) awareness & appointments
and (g) epilepsy related factors [39,40]. In addition to others, a
question on concern vis-à-vis each domain on a 5-point Likert scale
(1-not at all concerned, 2-slightly concerned, 3-somewhat con-
cerned, 4-moderatley concerned, 5-extremely concerned) was also
included. Most questions were designed in a way to gather descrip-
tive data to be interpreted in frequencies or percentages later.

Additionally, a set of strategies were prepared for COVID-19
related concerns to offer instant tele-support. This included (a)
information about availability of neurology tele-consultation at
the hospital, (b) guidance in formulating questions to seek guid-
ance from the treating consultant regarding epilepsy and COVID-
19 (c) education on importance of medication adherence and
maintaining proper sleep routine, (d) significance of reliable
sources of information and limited exposure to news, (e) emphasis
on physical rather than social distancing, (f) suggestion on forming
study or work buddies to help adapt to or seek support for the vir-
tual format and (g) if desired, appointment for memory rehabilita-
tion [38,41].



Fig. 2. CONSORT flow chart.
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Phase 2 & 3
The months between the two focus group discussions saw a

rapid surge in emerging guidelines and directives on trial modifica-
tions [17] as well as in the fields of TeleNP [42] and epilepsy [43].
Though the latter two were predominantly for clinical practice,
potential solutions were considered by extrapolating these to clin-
ical research [44].

Careful consideration of the available models of TeleNP, namely,
clinic TeleNP, home-based TeleNP and hybrid TeleNP [23] resulted
in the conclusion that home TeleNP would be most appropriate
and feasible for the current study. However, no specific guidelines
or review were available for TeleNP assessment in India. Thorough
focused review of existing validation studies on the comparability
of face-to-face and TeleNP assessments was carried out to find sup-
port for administration of outcome measures from the original
assessment protocol [22]. A short telephonic survey with the
patients on availability of smartphone and laptop revealed that
though 78% had a laptop at home, for 11% of the patients the laptop
was owned by a family member who was either a student or
employed. Hence posing a barrier for its availability for tele-
session during working hours. Furthermore, 30% revealed they
had limited familiarity with a laptop. Nonetheless, 100% of the
patients reported access to and familiarity with a smartphone.
Thus, considering the socio-economic background of the patients,
the option to use platforms that were Health Insurance Portability
and Accountability Act (HIPAA) compliant through smart phones
[23] was contemplated and approved. As a standard screen size
would not be maintained for all patients, a decision was made to
drop all outcome measures with visual stimuli (Table 1). Tests that
required material manipulation were also dropped. Despite
available support for tele-administration of list learning tests
4

[22], permission to use the Indian adaptation of the verbal list
learning test (Auditory Verbal Learning Test) from NIMHANS bat-
tery [31] from the original assessment protocol was denied. The
institute was in discussion with the original authors to convert
the entire battery to online format. In the meanwhile, we reached
out to original author of the Indian version of AVLT (sub test from
the battery) and got necessary approval. The next step included
pondering over the statistical and psychometric solutions to
ensure validity of data collected from tele administration which
is the backbone of neuropsychological assessment [24]. It was reit-
erated that since a consistent mode of assessment at both time
points was being followed for all patients (that is, face-to-face at
baseline and TeleNP at follow up), the nature of error in the data
would be random as opposed to systematic. Furthermore, in line
with the guidance to prioritize primary outcomes and modify pro-
tocols to facilitate data collection that can be adjudicated as surro-
gate for the primary outcome [45], it was recommended that data
be collected from 20 healthy controls (who are not caregivers of
patients in the ongoing trial) on AVLT through tele assessment.
This data would be compared with the existing norms available
from face-to-face assessment for comparability. In case norms
from both groups are found to be statistically non-comparable,
appropriate statistical adjustments could be made during analysis.

As required permissions and updated consent forms were
pending for T3, major methodological changes were weighed
again. While the original time points of assessment were planned
based on available literature, one RCT on neuropsychological reha-
bilitation of attention in epilepsy did show sustained effects of
rehabilitation at 6 months, hence supporting a longer follow-up
[8]. This resulted in adding a new primary objective of follow-up
assessment at 6–7 months (T4). Due to the possibility
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of non-compliance to rehabilitation due to COVID-19, the prospect
of including a semi structured interview to note reasons for non-
adherence was discussed and finalized. This was planned to be
used with a 5 point Likert scale of frequency of engaging in the
strategies taught (never-every time). As the long term follow-up
assessment period had to be extended to 6 months, introducing a
booster rehabilitation session [46] was also reviewed and
approved.

Before phase 3, a feasibility study was carried out to determine
potential barriers to TeleNP assessment. This was completed on 10
adult patients with DRE from the neuropsychology outpatient ser-
vices who were not a part of the ongoing trial. Findings from the
feasibility study revealed the following barriers:

1. Downloading the HIPAA compliant platform minutes before the
session and hence joining the virtual visit late as a result.

2. Audio concerns surfacing upon joining the visit. For example,
taking a long time to connect with audio, or being unable to
unmute.

3. Perceived importance of joining the session such as joining 15
minutes late despite reminders and dressing in inappropriate
atire.

4. Poor internet connection and transmission lag time.
5. Session interruption by incoming calls on a celluar or smart-

phone afterthe session has been joined.
6. Distractions that interfere with assessment (i.e., loud noises

such as a television in the background, presence of multiple
family members asking questions, family member talking on
the phone in the same room, or door bells and alarms).

7. Time taken to break for refreshments and time to set up the
phone video at an appropriate angle during the session.

In order to combat the barriers identified as a result of the fea-
sibility study, empirical solutions such as manual for preparedness
of TeleNP session [47,48] to be shared with and explained to the
caregiver and coding for validity of TeleNP assessment [49] were
Fig. 3. Comparison of AVLT norms collected thr
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concluded and developed. Based on the remote administration
guide of Addenbrooke’s Cognitive Examination-III, manual for pre-
paredness included instructions on what needs to be ensured
before and during the session. Instructions to be shared were writ-
ten in simple language (Hindi and English) and explained before-
hand to the caregiver over the phone. It was reiterated that the
virtual session was a substitute for a face-to-face session and
should be treated with the same level of importance as a scheduled
hospital visit. Clear directive was shared on being ready with the
HIPAA complaint platform preferably after testing with family or
friends at least one hour before the scheduled session. This should
also include ensuring the set-up is distraction free, the phone has
been be placed on a hard surface, the camera angle is correct and
that the patient has their hands free. Furthermore, a suggestion
for patients who would be using Wi-Fi to put the smartphone on
airplane mode to avoid interruption by incoming calls was
included. Depending on the feasibility, a recommendation was
made to try to limit the Wi-Fi usage in the house by others during
the session.

Statistical analysis

Statistical analysis was performed using STATA 14.0. Descrip-
tive statistics of the demographic characteristics of the RCT and
healthy control group was computed. Mann-Whitney U test was
used to determine group differences on the demographic charac-
teristics. Independent samples t-test using summary information
was computed to compare the original norms with the data col-
lected from healthy controls through tele-assessment.

Results

Data collection from healthy controls

Demographic characteristics of the RCT and healthy control
groups were statistically comparable (Fig. 3). The original norms
ough tele-assessment with original norms.



Table 2
COVID-19 related factors. This table was computed using Fisher’s Exact Test/Chi-Square.

Intervention Group
Yes/No (%)

Control Group
Yes/No (%)

P-value

Exposure
Direct Contact 0/100 0/100 –
Presence of Symptoms 0/100 8/92 0.481
Positive Test 0/100 0/100 –
Time spent on COVID-19 News

[Mean ± SD
Median (Min, Max)]

15.71 ± 8.73
17.5 (5,30)

14.091 ± 8.8915
(5,30)

0.435a

Overall concern Due to COVID-19* (1/2/3/4/5) 0/21/43/29/7 0/8/54/38/0 0.757

Residence
Stuck during lockdown 0/100 0/100 –
Declared containment zone 7/93 15/85 0.596
Number of positive cases in society/area of residence

[Mean ± SD
Median (Min, Max)]

1.85 ± 3.99
0 (0,15)

7.3 ± 10.16
2.5 (0,28)

0.152a

Overall concern about living status* (1/2/3/4/5) 36/50/7/7/0 23/38/23/8/8 0.713

Education & Employment
Pre-COVID-19 enrolment 72/28 69/31 0.568
Discontinuation 0/100 0/100 –
Increase house responsibilities 57/43 30/70 0.252
Difficulty adjusting to virtual format 70/30 (n = 10) 50/40 (n = 9)
Overall concern due to work/study* (1/2/3/4/5) 28/0/36/36/0 15/23/38/15/8 0.298

Personal & Social
Financial Security 100/0 100/0 –
Increase in verbal/physical fights 20/80 23/77 1.00
Perceived social support 85/15 69/31 0.678
Overall concern for personal/social life* (1/2/3/4/5) 0/50/29/7/14 0/62/15/23/0 0.402

General Health
Effect on routine 28/72 46/54 1.00
Problem with medication procurement 0/100 0/100 –
Other medical concerns 7/93 0/100 1.00
Overall concern about general health and wellbeing* (1/2/3/4/5) 0/21/43/36/0 0/46/38/16/0 0.310

Awareness & Appointments
Knowledge of tele-consultation 57/43 46/54 0.863
Missed routine follow-up due to COVID-19 lockdown 60/40 46/54 0.842
Overall concern about appointment* (1/2/3/4/5) 21/29/7/36/7 15/15/24/46 0.696

Epilepsy
Perceived high risk for COVD-19 29/71 39/61 0.695
Increased seizure frequency 0/100 15/85 0.222
Cognitive status deterioration** (1/2/3/4/5) 7/14/43/36/0 0/46/46/8/0 0.109
Overall concern about epilepsy * (1/2/3/4/5) 0/0/50/43/7 0/8/30/54/8 0.704

aMann Whitney U test; *1: not at all concerned, 2: slightly concerned, 3: somewhat concerned, 4: moderately concerned, 5: extremely concerned; ** 1: much worse, 2:
somewhat worse, 3: about the same, 4: somewhat better, 5: much better.
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of face-to-face administration [31] and norms collected through
TeleNP assessment were found to be statistically comparable on
all domains of AVLT, namely learning (Males: p = 0.084; Females:
p = 0.163), immediate recall (Males: p = 0.353; Females:
p = 0.238), delayed recall (Males: p = 0.709; Females: p = .060), long
term retention (Males: p = 0.617; Females: p = 0.968) and recogni-
tion (Males: p = 0.121; Females: p = 0.205). Due to the nature of
original norms, separate computations were made for males and
females. As the RCT group had age 27.4 ± 8.3 years and education
13.8 ± 2.3 years, data from the healthy controls was compared with
available norms of 16–30 years, college educated (12 years plus)
males and females.
Assessment of COVID-19 related factors

The intervention group (IG) and the control group (CG) were
compared on factors related to COVID-19 (computed using chi-
square/Fisher’s exact test and Mann-Whitney U test in Table 2).
None of the patients tested positive for COVID-19 at the time of
data collection. 7% of the patients in the IG and 15% in the CG were
6

living in societies that had been declared containment zones.
Majority of the patients (72% in the IG and 69% in the CG) were
enrolled in either college or work before the onset of the pandemic
and the pandemic did not impact their educational and employ-
ment status. Increase in household responsibilities and difficulty
adjusting to the virtual format was reported by 57% and 70% of
the patients in the IG and 30% and 50% of the patients in the CG
respectively. All patients reported having financial security and
no problem with procurement of medicines with only 7% of
patients in the IG reporting facing other medical issues during
the COVID-19 lockdown. Perceived social support was high in both
the IG (85%) and CG (69%) However, a high level of concern was
expressed regarding follow-up appointments with their treating
neurologist by both the groups with 57% of the patients in the IG
and 46% patients in the CG reporting missing follow up appoint-
ments due to the lockdown. Coming to epilepsy related factors,
though both the groups were statistically comparable, 29% of the
patients in the IG and 39% of patients in the CG perceived
themselves as being high risk for COVID-19. Only 15% of patients
in the CG reported increased seizure frequency after lockdown.
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Furthermore, cognitive status deterioration since lockdown was
reported by 21% and 46% of the patients in the IG and CG
respectively.

Non-compliance

All patients completed 6 weeks of retraining tasks. Noncompli-
ance was reported for using the taught strategies in everyday life.
Out of the 14 patients in the IG, 0%, 7%, 57%, 22% and 14% reported
their frequency to engage in the strategies as never, almost never,
sometimes, almost every time and every time respectively. Themes
of ‘increase in household responsibilities’, ‘distraction and stress
due to ongoing pandemic’, ‘non availability of time due to
increased workload of online classes/work from home’ and lastly,
‘increase in verbal/physical fights at home’ were identified as rea-
sons for non-compliance to the rehabilitation activities. Examples
and excerpts are detailed in Fig. 4.

Discussion

COVID-19 caused devastating effects of human loss and suffer-
ing along with disruption in clinical research, forcing reconceptual-
ization and modification of studies [12]. The status of all research
activities at A.I.I.M.S, in New Delhi, India was determined by the
investigators and responsible parties on a case by case basis
[16,17].

The decision to continue with data collection through TeleNP
[17] posed challenges as TeleNP is a relatively underdeveloped
field in India potentially impacted by limited resources, practice
modifications, and a break from traditional style [50]. There is
ample evidence for the use of computers and laptops as a mode
for TeleNP assessment, however, the use of smartphones is yet
not validated and has been explored in limited number of studies
(see Park et al. 2017) [51]. In the present study, this was seen as
a viable means of bridging the technological divide. Recent guide-
lines now see this as a necessary option to provide the underserved
populations access to services during the pandemic [52].
Fig. 4. Themes of noncompliance to rehab
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Further, TeleNP raises its own concerns regarding the validity
and accuracy of obtained test results. These include unanticipated
distractions, patient characteristics as well as availability and
expertise in technology. Additionally, in India, we are currently
missing counter balanced cross over studies for comparison of
face-to-face and TeleNP assessments with the international valida-
tion literature having underrepresented ethnic and non-English
speaking minorities [52]. This unique challenge demanded creative
solutions which are inherent to scientific enterprise. The decision
to collect auxiliary data in the form of virtual assessment of
healthy controls for comparison with existing normative data
collected during face-to-face encounters revealed comparability
which is relevant for data interpretation and analysis.

It is important and significant to note that there was limited
exposure to COVID-19 in both groups and none of the patients
had tested positive for COVID-19 at the time of data collection in
the first wave. These results could have be significantly different
in the deadly second wave which began in March 2021 resulting
in suspension of outpatient department services again in April
2021 [53].

Furthermore, both groups were found to be comparable on
COVID-19 related factors. As reported by Pandit and Agarwal
[54], patients in the present study also reported difficulty in adjust-
ing to the virtual format of health care delivery. However, none lost
their jobs or discontinued the study due to the pandemic. Unlike
the study by Sureka et al. [55] of predominantly male, rural
patients from Rajasthan, India, all patients reported financial secu-
rity and no difficulty with procurement of medicines. This could
partly attributed to the socio-demographic background of the
patients in the study [57% from rural India with 49% of the sample
with a monthly income of less than 2390 Indian rupees (approxi-
mately 32 U.S. dollars)]. Concern regarding appointment and abil-
ity to reach healthcare provider were also reported by Miller and
colleagues [56]. An interesting finding was the perception of social
support by 85% and 69% of the patients in the IG and CG respec-
tively. This along with factors of general health, finances and epi-
lepsy related to COVID could have contributed to majority of the
ilitation strategies during COVID-19.
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patients (overall 48%) being ‘‘somewhat concerned” regarding
COVID-19.

Themes for non-compliance to rehabilitation during COVID-19
such as concerns about time commitment, lack of social support
at home, duration of treatment and motivation are supported by
literature in the context of compliance to drug regimen and home
based exercises [57,58]. Moreover, recent studies from India as a
collectivistic society, have highlighted increased domestic violence
[59], difficulty in adjustment to work/study from home [54] as well
as increase in unpaid household responsibilities due to unavailabil-
ity of domestic workers [60] in the lockdown due to COVID-19. It is
well acknowledged in neuropsychology literature that testing is
just one component of neuropsychological assessment with collat-
eral interviews and data supplementing data collected from stan-
dardized testing [24,61]. In the present study, reasons for non-
compliance the intervention and an understanding of factors
related to COVID-19 need to be woven into interpretation of out-
come measures in future publications.

Implications and future directions

Learnings from the adaptation process in a low resource coun-
try can serve the broader community of neuropsychology facing
similar challenges. Though these would be culture sensitive, a
timely feasibility study on the access and familiarity with technol-
ogy can inform decisions on mode of assessment, outcome mea-
sures to include and update instructions for remote testing.
Collecting context-specific supplemental data would help ensure
accurate interpretation of the final results and serve as an innovat-
ing means to develop and collect norms to ensure continued best
clinical and research practices.

Moreover, building on these modifications in India may help
determine guidelines to follow for TeleNP (assessment and rehabil-
itation) with the shift to telehealth in the post-COVID-19 world.
Additionally, this could help ensure a wider outreach of neuropsy-
chology services to patients who are unable to travel to tertiary
care centres due to financial constraints. This in turn could help
provide continuity of care from a neuropsychological perspective
in a country wherein neuropsychology is still in its nascent stages
[10,62,63].

Conclusion

Modifications in health care deliver can have profound implica-
tions on the validity of clinical trial data. To deal with the extenu-
ating circumstance imposed by the COVID-19 pandemic and its
impact on patients’ ability to visit hospitals to complete data col-
lection, we report mitigating strategies based on our situational
and circumstantial context and limitations in India [16]. This paper
sets the backdrop against which trial data, both qualitative and
quantitate needs to be interpreted. To our knowledge, this is the
first RCT on neuropsychological rehabilitation for patients with
DRE in India.
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