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Abstract

Introduction Telemedicine during this pandemic acts as a lifeline for many non-COVID patients especially with chronic
neurological diseases. The aim of present study was to evaluate cost effectiveness and level of satisfaction amongst patients
from teleneurology outpatient department (OPD).

Methods An online cross-sectional survey, having questions both in Hindi and English was conducted via telemedicine
facility at Institute of Medical Sciences, Banaras Hindu University, Varanasi, India. Demographic variables, illness details,
travel distance and time taken, travel expenditure, level of satisfaction and preferred choice among tele OPD versus in-person
OPD once pandemic ends were recorded.

Results Total 1388 patients filled the online COVID-19 teleneurology survey google form. Mean age was 39.21+ 16.72 years.
Majority (N= 2824, 59%) were males. Six hundred (43%) patients’ educational qualification were < 10th standard. Majority
of patients (N =840, 60.5%) belonged to the rural background. Headache (N=424, 30.5%) followed by backache (N =220,
16%), stroke (N=176, 13%) and seizure (N =148, 11%) were the common illnesses. Travel time of > 5 hours was saved in
496 (36%) patients and travel expenditure of >Rs100 in 796 (57%) patients. About 96% (N=1332) felt satisfied with the
treatment advice via teleconsultation.

Discussion Teleneurology facility is not only feasible but also affordable and acceptable in various neurological conditions.
The chief reasons being no waiting time, saving of travelling time and travel expenditure with good satisfaction.
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Introduction COVID-19 pandemic and National Lockdown, closure of

outpatient services, cancellation and postponement of vari-
Telemedicine is a mean of health care delivery by the uti-  ous planned procedures, unavailability of health care pro-
lisation of telecommunication technologies. Earliest avail-  viders due to fear of risk of viral transmission as well as

able record of telemedicine was from 1950s to 1960 when  diversion towards COVID-19 management led to disruption
they transmitted ECG over telephone lines [1]. During
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of health services in both developed and developing coun-
tries [2, 3].

Though during this crisis period getting consultation
was impossible for chronic neurological patients, telecon-
sultation proved a boon for them. Both new and old patients
from faraway areas got the consultation by contacting on the
advertised contact number for different specialties at various
health care facilities of the country. The benefits of telemedi-
cine services are not restricted to any particular race, age,
and geographical location. However, factors such as lack
of internet access, digital illiteracy, technological distrust,
and reimbursement issues may lead to underutilisation of
this service [4]. During present COVID-19 pandemic, the
Teleconsultation, an underutilized method of health care
delivery, proved indispensable and patients understood its
invaluable role in patient—doctor interaction [5, 6]. The
present study, a questionnaire-based survey, was conducted
to evaluate the cost effectiveness and level of satisfaction
amongst neurological patients from teleneurology outpatient
department (OPD).

Materials and methods
Study design, settings and participants

An online cross-sectional survey was conducted via tele-
medicine facility at Institute of Medical Sciences (I.M.S.),
Banaras Hindu University (B.H.U.), Varanasi, India from
June 2020 to October 2020. All patients from neighboring
districts and states suffering from neurological diseases were
included in the study. Ethical clearance was obtained from
the Institute Ethical Committee (2020/EC/1996). No prior
sample size calculation was done for the study.

Study procedure

The telemedicine services were started in the Department of
Neurology, .LM.S., B.H.U., Varanasi, Uttar Pradesh, India.
The telemedicine guidelines by the Ministry of Health and
Family Welfare were the reference document for the con-
duct of the teleconsultation services [7]. Dedicated smart-
phones with high-speed internet facility were provided by
the Institute authorities for conducting the teleconsultation.
Demographic parameters, diagnosis, treatment details,
investigations, any new or aggravation of the previous symp-
toms were enquired telephonically from the patient/family
members and noted in a prespecified format. The details of
the teleneurology consultation methodology is summarised
in the authors’ previous published paper [8]. The patients/
family members were offered a questionnaire on their phone
(by WhatsApp or email) which they had to fill post telecon-
sultation. This was an electronic survey and was conducted

@ Springer

after taking informed consent. Participants had to answer a
yes—no question to confirm their willingness to participate.
After their assents, the participants were directed to com-
plete the self-report questionnaire. Confidentiality of the
records were maintained.

Questionnaire

The cover page of the questionnaire includes a consent form,
a declaration of confidentiality, and anonymity. The ques-
tionnaire consists of two parts: demographic details and
study survey. Demographic variables include age, sex, edu-
cation level, occupation, native state and contact number.
The survey section consisted of questions both in Hindi and
English regarding diagnosis, source of information of initia-
tion of telemedicine services, saving of travel time, distance
covered and travel expenses, level of satisfaction, any sug-
gestions for improvement, preferred options, reason for pre-
ferring Telemedicine and preference between tele OPD and
in person OPD post pandemic (Table 1). The questionnaire
provided in google form for online survey was based on dif-
ficulties faced by neurological patients during COVID-19
pandemic and included the "keywords". However, it was not
validated or tested in a pilot study. Translation of question-
naire was forward and it was checked again with backward
translation.

Inclusion criteria

Patients with age more than 18 years who can understand
the content of the survey and willing to participate were
included. For patients below 18 years, consent of parents
was essential. Only patients with a previous in-person fol-
low-up visit were included to assess their tele-consult expe-
rience in the context of their usual in-person visit.

Exclusion criteria

Those who declined the consent for the participation or new
patients were excluded from the study.

Statistical analysis

Statistical analysis was performed with SPSS software ver-
sion 25.0 and Excel (office 365) were primarily used for
analysis of data. Quantitative variables were described as
mean and standard deviation (SD), whereas categorical data
were presented as numbers (percentage). Chi Square test was
performed between satisfaction status and gender, occupa-
tion as well as background. Variables with a P value <0.05
were considered significant.
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Table 1 Questionnaire details of

Parameters Details
Tele-neurology OPD survey

Name

Age

Gender Male
Female

Educational qualifications <10th
12th
Graduate

State
Geographical location

Diagnosis
Average travel distance

Average travel time

Average travel cost

Source of contact number

Satisfaction level

Preference once COVID-19 pandemic ends

Post graduate

Rural
Urban

<5 kms

6-50 kms
51-100 kms
101-200 kms
201-500 kms
> 500 kms
<30 min
30-120 min
2-5h

>5h

<50Rs
51-100 Rs
101-500 Rs
>500 Rs
Newspaper
Health care professional
Friends

News channel
Social media
Others
Complete satisfaction
Satisfactory
Good

Average

Poor
Tele-neurology
In person OPD

Reason for preferring tele-neurology services

Any suggestion to improve tele-neurology services

Results

The data of initial 150 days of the survey were taken. Total
1396 patients attempted the online teleneurology survey
google form. However, eight refused to give the consent.
Hence, 1388 patients were included in the study (Fig. 1).
Mean age of the patients was 39.21 +16.72 years. Majority
of patients (N= 824, 59%) were males. Friends (N=432,

31%), newspaper (N=392, 28%), other health care profes-
sional (N=208, 15%) were the chief sources of informa-
tion regarding teleservices. Six hundred (43%) patients’
educational qualification were < 10th standard. Majority of
patients (N=_840, 60.5%) belonged to the rural background.
Most of the patients (N=1168, 84%) were residents of the
native state (Table 2). Headache (N=424, 30.5%) followed
by backache (N=220, 16%), stroke (N=176, 13%) and
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Total number of calls attended
over study period (n=2685)

———| New patients (n=542) excluded

v

Number of Follow up
patients (n=2143)

»| Not using smartphone (n=413)
excluded

Y

Questionnaire link
was sent (n=1730)

Not responded (n=334) excluded

A 4

Questionnaire
attempted (n=1396)

Decline consent (n=08) excluded

v

Questionnaire
completed (n=1388)

Fig. 1 Flowchart showing recruitment of patients for the teleneurol-
ogy survey

seizure (N= 148, 11%) were the common illnesses, for which
opinions were taken. Regarding suggestion for the ongoing
Telemedicine consultation facility, 1024 (74%) patients did
not suggest any modification. Of remaining 26%, 172 (12%)
recommended video call facility, 32 (2%) proper telemedi-
cine infrastructure and 160 (12%) an emergency contact
number for communication in relation to critical patients
(Table 2). Nearly half of the patients had to travel > 50 km
to attend neurology OPD services (Fig. 2). The time efficacy
and cost effectiveness of the telemedicine services was also
revealed by the significant saving of travel time and expendi-
ture (Figs. 3, 4).

Most of the patients (N=1332, 96%) felt satisfied with
the treatment advice via teleconsultation (Fig. 5). Nealy
half of the patients opted for telemedicine services even
after the end of pandemic. Major reasons were equal effi-
cacy (N=272, 20%) and less waiting time (N=264, 19%)
(Table 2).
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Table 2 Demographic parameters of the patients (N=1388) included
in Tele Neurology OPD Survey

Parameters Mean + SD/number (%)
Age (in years) 39.21+16.72
Male 824 (59%)
Educational qualifications
<10th 600 (43%)
12th 180 (13%)
Graduate 352 (25%)
Post graduate 256 (18%)
Employed 376 (27%)
State
Uttar Pradesh 1168 (84%)
Bihar 168 (12%)
Madhya Pradesh 28 2%)
Jharkhand 8 (0.5%)
Delhi 4 (0.28%)
Gujrat 4 (0.28%)
Odisha 4 (0.28%)
Rajasthan 4 (0.28%)
Rural 840 (60.5%)
Diagnosis
Backache 220 (16%)
Bell’s palsy 136 (10%)
Stroke 176 (13%)
Headache 424 (30.5%)
Seizure 148 (11%)
Parkinson’s disease 36 (2.6%)
Dementia 24 (1.7%)
TBM 56 (4%)
Myopathy 24 (1.7%)
Demyelinating neuropathy 68 (5%)
Others 76 (5%)
Source of contact number
Newspaper 392 (28%)
Health care professional 208 (15%)
Friends 432 (31%)
News channel 36 (2.6%)
Social media 212 (15%)

Others 108 (8%)
Preference once COVD-19 pandemic ends

In person consultation 724 (52%)

Tele neurology consultation 664 (48%)

Reason for preference for teleneurology services (N=664)
Less waiting time only 126 (19%)
No leave only 80 (12%)
No travel time only 46 (7%)
Equal efficacy only 133 (20%)
No travel cost only 40 (6%)
Various combinations 239 (36%)

Suggestions
Happy with current facility 1024 (74%)
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Table 2 (continued)

Parameters Mean + SD/number (%)
Need of video call facility 172 (12%)
Proper telemedicine infrastructure 32 (2%)
Emergency number should also be avail- 160 (12%)

able

There was no significant difference between satisfaction
status and gender (P =0.163), occupation (P=0.171) and
background status (P=0.218).

Fig.2 Bar diagram showing
average distance (in kilometers)
travelled by follow-up patients
during in-person consultation in
pre-COVID era
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Fig.3 Bar diagram showing
average travel time (in hours)
of follow-up patients during
in-person consultation in pre-
COVID era
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Discussion

The present study evaluated the cost effectiveness and
satisfaction level amongst neurological patients, who
received consultation from teleneurology OPD. Contrary
to the belief that low literacy rate and rural background
were limitation for utilization of telemedicine services [9],
we have most of our patients from rural background hav-
ing formal education < 10th standard in 43% patients. Tel-
eneurology consultation service was the preferred choice
for consultation in 48% patients, once the pandemic ends.
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Fig.4 Bar diagram showing
average travel expenditure (in
rupees) of follow-up patients

Travel expenses

during in-person consultation in >500 _ 260
pre-COVID era
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Level of satisfaction
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Fig.5 Pie chart depicting levels of satisfaction for the teleneurology
consultation amongst follow-up neurological patients during COVID-
19 Pandemic

The observed data point towards the teleconsultation as an
invaluable tool to provide the health services with compa-
rable satisfaction in a cost-effective manner.

Despite of the presence of a well-equipped infrastructure
for telecommunication, teleconsultation was given to the
patients via the use of a smartphone. Text message, What-
sApp chats and videos were used considering the mismatch
between availability of infrastructure at the level of health
care providers and patients. Different telecommunication
tools, such as email, videoconferencing, text messages and
WhatsApp messenger has been used in teleconsultation

@ Springer
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regarding different health problems, risk factor assessment
and medication adherence[10]. We also observed teleneurol-
ogy consultation as effective as in-person OPD in the man-
agement of neurological disorders in a Virtual Telephone
and WhatsApp Video-Enabled neurology clinic during
COVID-19 Lockdown. The satisfaction rate among patients
using teleservices was 90% [8].

In present study, 340 (24%) patients were > 50 years.
Owing to higher risk of severe disease and mortality in older
age group, elderly patients preferred to use it to avoid the
risk of exposure to SARS-COV-2.

Around 16% patients were from outside native state. This
signifies the importance of telemedicine in managing neuro-
logical patients from remote areas and its benefit in terms of
cost and time in this pandemic as in other diseases [11, 12].

In our study, telemedicine users were mainly from rural
areas (60.5%). This finding is higher in contrast to a study
by Jaffe et al. [13] Compulsion due to poor accessibility
of health services, fear of COVID exposure and impaired
transport facilities in Lockdown period might be the reason
for larger percentage of rural areas residents.

Headache (30.5%) followed by backache, stroke, and
seizure were the most common ailments for which the con-
sultation was sought telephonically. The role of telecon-
sultation in the management across the different spectrum
of neurological disorders is well established ranging from
acute illness, such as stroke, head injury to chronic disor-
ders, such as amyotrophic lateral sclerosis and movement
disorders [14-20].

In our study, saving of travel time, travel expenditure,
official leave and equal efficacy were the suggested rea-
son for preference of teleneurology services once the pan-
demic ends. In a study by Vosburg et al., saving of travel
time > 30 min, easy visit connection, use of video platform
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over telephone platform and identification as female were
significantly associated with higher level of satisfaction [21].
However, Telemedicine health care providers also felt that
in person visit is needed for extensive clinical evaluation in
specific cases.

Use of smartphones has been increased in recent years
and people from remote places are more or less well
acquainted with the various software applications, such as
WhatsApp, mails etc. The higher percentage of patients from
rural background who consulted us showed that these tech-
nological advancements are not new to them.

A study from Jordan reported that patients with chronic
neurological diseases communicated with their consultants
via telephone. Text messages and WhatsApp was used as
means of communication similar to the present study [22].

Similar to our study, Raheja et al. also found that major-
ity (97%) of neurosurgical patients felt that teleconsultation
was beneficial in lockdown period by reducing exposure to
COVID-19. 60% patients were willing for continuation of
teleconsultation. Challenges felt by them in teleconsultations
were poor network (7%), suboptimal communication/discus-
sion (5.6%), lack of physical examination (6%), and mis-
interpretation of prescription by pharmacists/patients (6%)
[23]. The ICU consultants of smaller hospitals at remote
places were also benefitted by teleconsultation. In a study, 61
neuro-consultations were provided for 56 patients admitted
in remote ICU during COVID-19 pandemic, hence empha-
sizing the need for eNeurolntensive care [24].

The recommendation by government of India during
COVID-19 pandemic to maintain social distancing with
closure of routine OPD services led to enormous challenges
for clinician and their patients. People had sense of unfa-
miliarity to the telecommunication along with economic and
health crisis due to National Lockdown in COVID-19 pan-
demic. On the other hand, clinician needed to manage both
critical and non-critical patients with limited beds, closed
OPDs and overburdened emergency services. In such sce-
nario, Teleconsultation services proved a boon for both out
and inpatient services.

However, the utility of this tool needs to be extended
beyond this pandemic period in a developing country like
ours. After this pandemic period, restoration of OPD and
emergency services, similar to pre-COVID era, needs to be
complemented by telemedicine for getting appointments,
reviewing the investigations and follow-up course and life-
saving advice to critically ill patients from faraway places.
Apart from these, it has immense potential to be used as
surveillance and infection control tool as well.

Limitations

Data collection from a single tertiary care center limits
its generalizability to other geographical area. Limited

socioeconomic details were also one of the limitations. The
general terminologies were used for common neurological
disorders such as “headache” and “backache” rather than
their subclassification as the questionnaire was filled by
patients/their relatives. Results of this study cannot be gener-
alised to other population of interest because of being a sin-
gle center study involving a particular geographical region.
Analytical approaches were not utilized and multivariate
analysis was not conducted as there might be multiple con-
founders that might affect the cost benefit observation.

Conclusions

Teleneurology facility was not only feasible, but also afford-
able and acceptable in various neurological conditions. Lit-
eracy and socioeconomic background were not barriers for
the teleconsultation and it was the preferred choice for nearly
half of patients even after pandemic. It can be used as a very
effective tool for providing health services in pandemic situ-
ations, such as COVID-19. In addition, it can also be used
as a parallel means of health care delivery in addition to
standard in person consultation. However, there is a require-
ment of further studies for the confirmation of the points
made in this study.
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