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Purpose: The coronavirus disease 2019 pandemic has prompted the use of telemedicine as an al-
ternative method for providing continuous epilepsy care. This study was conducted to validate 
and administer a web-based questionnaire to assess the knowledge, attitudes, and practices (KAP) 
regarding telemedicine among caregivers of children with epilepsy at the Philippine Children’s 
Medical Center (PCMC). 
Methods: This cross-sectional study was conducted by a primary investigator from the child neu-
rology section of PCMC between July 2022 and October 2022 and consisted of two phases. In 
phase 1, content validation and pre-testing of the Filipino version of the questionnaire were con-
ducted with 29 caregivers. Phase 2 involved the web-based administration of the final version of 
the questionnaire to 89 caregivers. 
Results: The resulting questionnaire comprised four main sections: demographics, KAP. Regarding 
caregivers’ knowledge, 70.8% had not heard of telemedicine before participating in teleconsulta-
tions at PCMC. However, most participants were able to correctly identify its purposes (86.4%), 
benefits (87.6%), and barriers (78.7%). All aspects of the caregivers’ attitudes demonstrated posi-
tive agreement with the Likert scale of attitudes, with P values of <0.01, which indicated statisti-
cal significance. The most common device used was a cellular phone, and most caregivers identi-
fied Facebook Messenger, Viber, and Zoom as the most useful platforms. 
Conclusion: Our study revealed low awareness of the availability of telemedicine services but 
good knowledge of its purposes, benefits, and barriers. Caregivers exhibited positive attitudes to-
ward telemedicine, with Facebook Messenger identified as the most useful platform. 
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Introduction 

The coronavirus disease 2019 (COVID-19) pandemic has 
wreaked havoc on the global healthcare system, shifting focus to 

prioritizing the management of patients with COVID-19 [1]. Epi-
lepsy, a challenging disease, has become even more difficult to 
manage during the pandemic. The suspension of outpatient clin-
ics, due to the cessation of public transportation and lockdown 

229www.annchildneurol.org

Copyright © 2023 Korean Child Neurology Society
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

http://crossmark.crossref.org/dialog/?doi=10.26815/acn.2023.00108&domain=pdf&date_stamp=2023-10-01


procedures, puts people with epilepsy (PWE) at risk of having 
their necessary follow-up appointments canceled. These appoint-
ments are crucial for ensuring adequate seizure control, addressing 
adverse drug reactions, and handling other patient and family con-
cerns [2]. To bridge this gap, a novel solution was needed, leading 
us to implement telemedicine. 

Telemedicine serves as an alternative for providing epilepsy care 
during the pandemic, with the potential to improve the quality of 
epilepsy management [3]. Although telemedicine was available 
prior to the COVID-19 pandemic, it was not fully embraced or 
utilized due to physicians’ and patients’ unfamiliarity with the tech-
nology and processes required for implementation [4,5]. Despite 
its widespread adoption in many countries, numerous challenges 
persist in implementing telemedicine [6]. Several studies have 
been conducted to investigate the knowledge, attitudes, and prac-
tices (KAP) of healthcare workers and medical students regarding 
telemedicine in countries such as India, Pakistan, West Ethiopia, 
Dubai, and Uganda. However, we have not encountered a study 
examining the KAP of caregivers for patients with epilepsy in rela-
tion to telemedicine [7-11]. 

Telemedicine is relatively new to our institution, the Philippine 
Children’s Medical Center (PCMC). Therefore, this study was 
conducted to explore the KAP related to telemedicine among care-
givers of PWE who participated in teleconsultations at this institu-
tion between May 2020 and April 2022. Investigating the KAP of 
caregivers is essential for enhancing our telemedicine services and 
establishing a long-term, successful epilepsy telehealth clinic that 
will assist in the provision of uninterrupted epilepsy care during 
and even after the COVID-19 pandemic. A structured telemedi-
cine program can reduce the number of patients seen during face-
to-face consultations at outpatient clinics. It offers more cost-effec-
tive services to PWE, particularly those with comorbidities that 
make transportation difficult [4,12]. This research will help ensure 
that an established, structured telemedicine platform will be readi-
ly available and efficiently delivered should another pandemic in-
evitably occur in the future. The data generated from this study can 
also be utilized to develop hospital programs and policies related to 
the implementation of telemedicine. 

Materials and Methods 

The study employed a cross-sectional descriptive design. A web-
based self-administered questionnaire was validated and used to 
assess the KAP regarding telemedicine among caregivers of chil-
dren with epilepsy who participated in teleconsultations at PCMC 
between May 2020 and April 2022. We employed a purposive 
sampling design, and the questionnaire was administered between 

July 2022 and October 2022. The inclusion criteria were as fol-
lows: (1) A caregiver (aged 18 years or older) for a patient with ep-
ilepsy, regardless of place of residence; (2) The caregiver had been 
involved in the patient’s care for at least 6 months and resided with 
the patient during the pandemic; (3) Between May 2020 and April 
2022, the caregiver participated in at least one teleconsultation 
with the PCMC Child Neurology department. New patients re-
ferred to PCMC Child Neurology for teleconsultation were ex-
cluded from the study. 

A total of 89 caregivers who met the inclusion criteria participat-
ed in the final version of the questionnaire, which was designed to 
determine their KAP regarding telemedicine. The questionnaire 
had a margin of error of no more than 0.05 and a 95% confidence 
level, assuming that 7.5% of caregivers would be aware of telemedi-
cine [1]. The study was carried out in two phases.  

1. Phase 1  
The first phase involved translating the preliminary questionnaire, 
which was derived from a review of the relevant literature, into Fili-
pino. The research instrument included items consistently found 
in questionnaires administered to healthcare professionals in previ-
ous studies [8-11]. The questionnaire consisted of four domains. 
The first domain included the demographic profiles of both the 
caregiver and the PWE. The caregiver’s demographic profile in-
cluded age, sex, address, educational attainment, employment sta-
tus, and the duration of time spent caring for the patient. The de-
mographic data of the PWE consisted of age and sex. Additionally, 
information regarding the first consultation, the frequency of out-
patient department (OPD) visits per year, the frequency and dura-
tion of seizures per day, and the number of prescribed medications 
was recorded. 

The second domain assessed caregivers’ knowledge regarding 
the purpose, benefits, and barriers of telemedicine, as well as the 
platforms available for teleconsultation. This section included care-
givers’ previous experiences with or exposure to telemedicine as 
well as when and how they became aware that PCMC Child Neu-
rology offered telemedicine services. The items related to telemed-
icine awareness were based on a 2021 study by Alajwari et al. [3], 
which examined the knowledge and attitudes of Saudi Arabian cit-
izens towards telemedicine during the COVID-19 pandemic. The 
information on purpose, benefits, and barriers was derived from 
2019 research from Kissani et al. [13], which focused on improv-
ing care, teaching, and awareness of telemedicine in epilepsy, and 
from a 2013 study by Wechsler et al. [14], which discussed the 
benefits and barriers to telemedicine implementation. 

The third domain assessed the caregiver's attitudes towards the 
implementation of telemedicine. This encompassed perceived 
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feelings and opinions, including confidence in data privacy, the ap-
propriateness of time allocation, and the ease of communication 
during teleconsultations. The study also explored perceptions of 
cost-effectiveness, convenience, impact on seizure control, and 
willingness to utilize telemedicine during and after the pandemic. 
These items were derived from a 2019 study by Constanzo et al. 
[15] on the validation of a patient satisfaction survey for a teleneu-
rology program in Chile, as well as the 2017 work of Bahrani et al. 
[16] on telephonic reviews for outpatients with epilepsy. Perceived 
feelings regarding acceptability and willingness to continue tele-
medicine were incorporated based on a 2008 pilot study conduct-
ed by Ahmed et al. [17]. 

The fourth domain assessed caregivers’ practices in using tele-
medicine. The multiple-choice questions examined the devices 
owned and the type of internet connection utilized. Two addition-
al questions, answerable on a 5-point Likert scale, investigated the 
perceived usefulness of messaging applications and online video 
consultations. The examination of the practical application of tele-
medicine was based on a 2017 study by Russo et al. [18], which 
explored the technological profiles of parents and their attitudes 
towards telemedicine among families with pediatric patients. 

After the preliminary questionnaire was constructed, it under-
went content validation by an expert panel, followed by a pilot sur-
vey. The questionnaire was translated into Filipino by a linguistic 
expert and then analyzed for content validity by a panel of seven 
experts, consisting of child neurologists who practiced telemedi-
cine during the pandemic. Each expert was asked to assess the clar-
ity of each question using a 5-point Likert scale, where 1 represent-
ed “unclear,” 2 represented “slightly unclear,” 3 represented “moder-
ately unclear,” 4 represented “very clear,” and 5 represented “per-
fectly clear.” Additionally, they were asked to evaluate the practical 
relevance of the items using a 5-point Likert scale, where 1 repre-
sented “not very relevant,” 2 represented “slightly relevant,” 3 repre-
sented “moderately relevant,” 4 represented “very relevant,” and 5 
represented “extremely relevant.” The theoretical relevance was 
also assessed by determining whether the items pertained to 
knowledge, attitudes, or practices. The experts provided their 
opinions and suggestions for each item, and these suggestions were 
incorporated into the refinement of the content, language, and in-
terpretation of each item, resulting in the second version of the 
questionnaire.  

This second version underwent pre-testing with 29 caregivers. 
An invitation to participate in the pre-testing of the web-based 
questionnaire was sent to 128 patients, randomly selected from 
7,092 patients in our OPD database, via Facebook Messenger. 
These participants were asked to provide informed consent, and 
assent was also obtained from each PWE as follows: 7 to 12 years 

old, verbal assent script; 12 to 15 years old, verbal assent simplified; 
15 to <18 years old, co-signed assent; and 18 years old, informed 
consent. The PWE did not participate in answering the question-
naire. For children aged 7 to 12 years, verbal assent was obtained 
through a Facebook Messenger video call with the caregiver pres-
ent. 

Respondents were given 20 to 30 minutes to complete the ques-
tionnaire and were reminded to answer all items to ensure com-
pleteness. Time extensions were granted to participants who re-
quested additional time to complete the questionnaire. If assistance 
was requested, the researcher provided support via video call. Par-
ticipants were informed of the study objectives, asked to analyze 
each item, and encouraged to report any items they found difficult 
to understand. They were also asked to provide brief justification 
for any unclear items and to make recommendations for changes. 
Their suggestions were taken into consideration to improve the 
questionnaire and produce the final version for the study. 

2. Phase 2 
The second phase involved administering the final version of the 
web-based KAP questionnaire on telemedicine to a representative 
sample of caregivers (Fig. 1). Informed consent forms were given 
to 744 randomly chosen potential participants from our OPD da-
tabase until 89 respondents were obtained. The primary investiga-
tor engaged in discussions with caregivers regarding their respons-
es to each item. Confidentiality of information was maintained 
throughout the process. All valid data were incorporated into the 
analysis. 

Preliminary questionnaire generated 
from the review of relevant literature 
and translated to Filipino version by a 

linguist expert 

Phase 1: Content validity export panel 
review (n=at least 7 experts)

Second version of the 
questionnaire

Pre-testing fo the questionnaire (n=29)
Final version of the 

questionnaire

Phase 2: Administration fo the 
questionnaire (n=89)

Fig. 1. The study was conducted in two phases. The first phase 
included the translation of the preliminary questionnaire gath-
ered from the review of relevant literature to Filipino. This was 
followed by assessment by an expert panel, content validation 
and pilot.
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3. Ethical considerations 
The study was approved by the Institutional Review Board and 
Ethics Committee of PCMC with the approval number PCMC 
IR-EC 2022-015. Strict confidentiality was maintained in the han-
dling of records, in accordance with the Data Privacy Act. Prior to 
participation in the study, informed consent was obtained from 
caregivers, and assent was received from each PWE. 

4. Statistical analysis 
Summary statistics were displayed in tables and graphs, reported as 
mean and standard deviation for continuous data with a normal 
distribution or as median and interquartile range for quantitative 
variables with a skewed distribution (e.g., age in years, duration of 
epilepsy in years, duration of seizures in minutes, and years spent 
caring for the patient) and discrete continuous data (e.g., number 
of seizures, number of medications, and frequency of visits). Addi-
tionally, count and percentage were used for qualitative measures 
(e.g., sex, education, and employment). The minimum and maxi-
mum values of continuous data were also reported. 

The Shapiro-Wilk test was utilized to determine whether contin-
uous variables deviated from a Gaussian or normal distribution. To 
evaluate the content validity, the content validation coefficient was 
employed to analyze inter-rater agreement concerning the clarity 
and relevance of items. Coefficient values above 0.70 were deemed 
to indicate adequacy. To assess the internal consistency reliability 
of the 5-point Likert scale, the Cronbach alpha was also used. A 
scale alpha of at least 0.7 was considered a sufficient result. The 
rankings of caregivers’ perceived usefulness of messaging software, 
the method of online consultation, and the degree of preference 
for various platforms were summarized using the Kemeny-Young 
or maximum likelihood method. Furthermore, the Pearson chi-
square test or exact test were conducted to compare proportions 
across caregiver characteristics. Significant pairwise comparisons 
were based on Bonferroni-adjusted P values.  

Statistical significance was determined to be indicated by P val-
ues of at least 0.05. STATA version 16 (Stata Corp, College Station, 

TX, USA) was employed for data processing and analysis. 
The Cronbach alpha was calculated to evaluate the reliability 

level of the multiple-question Likert scale (Table 1) [19]. 

Results 

During phase 1 of the study, the second version of the question-
naire underwent content validity verification. The content validity 
coefficients for relevance and clarity in the knowledge domain 
were 1 and 0.92, respectively, while they were 1.0 and 0.96 for atti-
tudes and 1.0 and 1.0 for practices (Table 2). Content validity anal-
ysis of all items in the scale demonstrated acceptable scores. The 
reliability analysis of the questionnaire scale for attitudes revealed 
high internal consistency (Cronbach alpha, 0.900), and all items 
exhibited acceptable item-total correlations (>0.5) (Table 3). 

Among the 89 participants included in the survey using the final 
version of the questionnaire, the majority were female (93.3%), 
and nearly half were between the ages of 36 and 55 years (53.9%). 
Most participants had completed high school (44.9%) and were 
employed (78.7%). Regarding the duration of patient care, most 
participants had spent 2 to <6 years (37.1%) or 6 to <11 years 
(34.8%) caring for the patient (Table 4). 

The demographic profile of the PWE showed that revealed that 
a slight majority were male (56.2%). The most prevalent age group 
was 6 to <13 years old (42.7%). Regarding the duration of epilepsy, 
the median was 5 years (range, 2 to 18). The highest number of 
seizures experienced in the past year was more than 10 (34.8%). 
Additionally, 52.8% of PWE were receiving polytherapy. The me-
dian number of OPD visits per year was 3 (range, 2 to 4). The ma-
jority of PWE experienced seizures infrequently (61.8%) and with 
a duration of 1 minute to <5 minutes (49.4%) (Table 5). 

In terms of caregivers’ knowledge about telemedicine, 70.8% 
had not heard of the term telemedicine/teleconsultation before ac-
cessing the telemedicine services at PCMC, while only 12.4% had 
previous experience from different hospitals. The majority learned 
about the PCMC Child Neurology telemedicine services through 

Table 1. Cronbach alpha values and degrees of reliability 

Value of Cronbach alpha (α) Degree of reliability
α ≤0 Indicates a serious problem with the questionnaire design; the researcher should re-examine the format of the ques-

tionnaire intended for use in the survey.
0< α <0.5 Low internal consistency and hence poor inter-relatedness between items. Should be discarded or revised.
0.5< α <0.7 Moderate internal consistency and reliability of a given questionnaire. Can be revised.
α=0.7 Adequate internal consistency and reliability of a given questionnaire.
0.7< α <0.9 High internal consistency and reliability of a given questionnaire. Can be revised.
0.9< α <1.0 Some questionnaire items may be redundant; the researcher should consider removing some items that repeat ques-

tions in multiple ways.
α=1.0 Perfect internal consistency in the given questionnaire.
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fied all three primary purposes of telemedicine, 87.6% identified all 
of its main benefits, and 78.7% identified all of its main barriers. 
Additionally, 62.9% of caregivers reported that telemedicine plat-
forms could include SMS messaging, video calls (Viber, Zoom, 
Facebook Messenger, Telegram, WhatsApp, Discord), telephone/
mobile phone calls, E-mail, and medical portals (Table 6). 

All aspects of the caregiver’s attitude received a median score of 
at least 4, indicating positive agreement. Two aspects had a median 
score of 5, signifying very positive agreement: “I feel that my per-
sonal information and privacy will be protected during an online 
teleconsultation” and “I think online teleconsultation is more 
cost-effective than going to the hospital” (Table 7). Regarding 
caregivers’ practices, the most common internet connection used 
was Wi-Fi (57.9%), and the most frequently utilized device was a 
cellular phone (90.9%). In terms of platform usefulness in tele-
medicine, the highest-scoring platforms were Facebook Messen-
ger, Viber, and Zoom (Table 8). 

Table 2. Content validity coefficient of all questionnaire items 

Questionnaire Relevance CVC Clarity CVC
Knowledge
 Q1 Had you heard the term “telemedicine” prior to your teleconsultation at PCMC? 1.0 0.78
 Q2 Had you encountered a telemedicine process or tried online consultations prior to your telecon-

sultation at PCMC?
1.0 0.78

 Q3 How and when were you made aware of the teleconsultation services of the PCMC? 1.0 1.0
 Q4 Purpose of telemedicine 1.0 0.89
 Q5 Benefits of telemedicine 1.0 1.0
 Q6 Perceived barriers to telemedicine implementation 1.0 1.0
 Q7 Platforms that may be used for teleconsultation 1.0 1.0
 Overall 1.0; acceptable 0.92; acceptable
Attitude
 Q1 I feel more comfortable communicating with my physician during teleconsultation than during 

face-to-face consultations.
1.0 1.0

 Q2 The time allotted during an online consult is enough to address my concerns regarding the pa-
tient.

1.0 1.0

 Q3 I feel that my personal information and privacy will be protected during an online teleconsulta-
tion.

1.0 1.0

 Q4 I think online teleconsultation is more cost-effective than going to the hospital. 1.0 1.0
 Q5 I prefer online teleconsultations to face-to-face consultations. 1.0 1.0
 Q6 I am willing to continue using online consultations during this pandemic. 1.0 0.89
 Q7 I am willing to continue using online consultations even after the resolution of the pandemic. 1.0 0.78
 Q8 I feel that online consultations can replace face-to-face clinics. 1.0 1.0
 Q9 I feel that my patient has the same or better seizure control after resorting to teleconsultation. 1.0 0.89
 Q10 Teleconsultations are more convenient for our family and our patient. 1.0 1.0
 Overall 1.0; acceptable 0.96; acceptable
Practices
 Q1 Internet connections used 1.0 1.0
 Q2 Devices used to connect to the internet 1.0 1.0
 Q3 Usefulness of the following applications for messaging (for sending pictures, videos, and files re-

lated to the teleconsult)
1.0 1.0

 Q4 Usefulness of the following platforms for online video consultation 1.0 1.0
 Overall 1.0; acceptable 1.0; acceptable

CVC, content validity coefficient; Q, question; PCMC, Philippine Children’s Medical Center.

Table 3. Cronbach alpha for the attitude scale 

Corrected item-total correlation Cronbach alpha if item deleted
Q1 0.530 0.897
Q2 0.596 0.893
Q3 0.531 0.897
Q4 0.685 0.888
Q5 0.684 0.888
Q6 0.613 0.894
Q7 0.766 0.882
Q8 0.757 0.883
Q9 0.633 0.891
Q10 0.739 0.884
Overall 0.900

Q, question.

Facebook announcements (66.3%). Overall, caregivers demon-
strated good understanding of the purposes, benefits, and barriers 
of telemedicine. Specifically, 86.4% of caregivers correctly identi-
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Discussion 

The COVID-19 pandemic has raised health concerns for patients 
with chronic conditions, including epilepsy. For PWE, regular fol-
low-up is essential for optimizing antiseizure medications, manag-
ing concurrent comorbidities, and addressing adverse events relat-
ed to antiseizure medications [6]. However, the closure of outpa-
tient clinics and limited hospital access have hindered the delivery 
of effective epilepsy care [20]. Lockdown measures have resulted 
in canceled follow-up appointments, reduced access to neurodiag-
nostic tests, changes in the management of infantile spasms, in-
creased financial burden related to antiseizure medications, unin-
tentional non-adherence, and discontinuation of antiseizure medi-
cations, leading to worsening seizures [1,21]. In addition to these 
challenges in epilepsy care, caregivers of PWE have demonstrated 
a lack of knowledge about alternative ways to access healthcare and 
facilities during the pandemic [1]. 

One potential solution to address the aforementioned issues is 
telemedicine. As early as 1999, telemedicine had been formally in-
corporated into neurology, specifically stroke care [22]. However, 
despite its effectiveness, it has remained underutilized [5,7,20,22]. 
With the widespread availability of smartphones and high-speed 
internet connectivity, patients and their caregivers can engage in 
video calls and exchange information regarding the progression of 

the disease, medication usage, and any adverse effects [3]. They 
can also send files such as electroencephalograms, magnetic reso-
nance images, and videos of seizures. Additionally, they can utilize 
blogs, Facebook, and various other social media platforms to share 
data [13]. 

Telemedicine offers benefits to both patients and the healthcare 
system [4]. By reducing the need for public transportation and 
limiting exposure in emergency room waiting areas, telemedicine 
can decrease the risk of COVID-19 virus exposure [23]. A dedicat-
ed telemedicine platform enables PWE to undergo examinations 
by their physician and receive e-prescriptions for antiseizure medi-
cations without incurring additional travel costs and inconvenience 
[4,12]. Ahmed et al. [17] investigated the feasibility of epilepsy fol-
low-up through telemedicine and discovered that the majority 
(90%) of patients required a companion during travel, resulting in 
higher overall costs for conventional healthcare visits [19]. Both 
the conventional and telemedicine groups expressed satisfaction 

Table 4. Profile of caregivers of children with epilepsy 

Characteristic No. (%) (n=89)
Sex
 Male 6 (6.7)
 Female 83 (93.3)
Age (yr)
 18–35 41 (46.1)
 36–55 48 (53.9)
 ≥56 0
Education
 None 2 (2.2)
 Elementary 0
 High school 40 (44.9)
 Vocational 11 (12.4)
 College 29 (32.6)
 Post-graduate 7 (7.9)
Employment
 Unemployed 16 (18.0)
 Employed 70 (78.7)
 Self-employed 3 (3.4)
Time spent caring for the patient
 6 mo to <2 yr 1 (1.1)
 2 yr to <6 yr 33 (37.1)
 6 to <11 yr 31 (34.8)
 ≥11 yr 24 (27.0)

Table 5. Profile of children with epilepsy 

Characteristic No. (%) (n=89)
Sex
 Male 50 (56.2)
 Female 39 (43.8)
Age (yr)
 Infant (<1) 0
 Toddler (1–<3) 7 (7.9)
 Preschooler (3–<6) 26 (29.2)
 School age (6–<13) 38 (42.7)
 Adolescent (13–<19) 18 (20.2)
Duration of epilepsy in years 5 (2-18) 
No. of seizures in the past year
 None 28 (31.5)
 ≤5 25 (28.1)
 6–10 5 (5.6)
 >10 31 (34.8)
No. of current antiseizure medications
 Monotherapy 42 (47.2)
 Polytherapy 47 (52.8)
Frequency of OPD visits per year 3 (2-4)
Frequency of seizures
 Daily or almost daily 19 (21.3)
 Weekly 7 (7.9)
 Monthly 8 (9.0)
 Seldom 55 (61.8)
Duration of seizures (min)
 <1 35 (39.3)
 1–<5 44 (49.4)
 5–10 8 (9.0)
 10–15 1 (1.1)
 >15 1 (1.1)

Values are presented as number (%) or median (range).
OPD, outpatient department.
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Table 6. Caregiver knowledge regarding telemedicine 

Item Caregivers of children with epilepsy
Heard the term “telemedicine”/“teleconsult” prior to teleconsultation at PCMC
 Yes 26 (29.2)
 No 63 (70.8)
Encountered or tried a telemedicine process prior to teleconsultation in PCMC
 Yes 11 (12.4)
 No 78 (87.6)
Source and time of awareness that PCMC Child Neurology had started having online consultations
 Facebook announcement by PCMC 59 (66.3)
 Parents of PCMC patients 8 (9.0)
 PCMC staff (doctors, nurses, etc.) 22 (24.7)
 Other 0
Purpose(s) of telemedicine
 It is intended to overcome geographical barriers, connecting a patient and physician who are not in the same 

physical location using telecommunication (e.g., Wi-Fi, phones, computers).
8 (9.0)

 Through telemedicine, patients are able to consult a physician for diagnostic tests so that initial management 
can be given.

3 (3.4)

 Its goal is to improve health outcomes. 1 (1.1)
 All of the above are purposes of telemedicine. 77 (86.5)
Benefits of telemedicine
 Decreases travel time and expenses for patients 9 (10.1)
 Provides individual and group education for patients and their caregivers about epilepsy 2 (2.2)
 Improves access to neurologic expertise for remote or underserviced areas 0
 All of the above are benefits of telemedicine. 78 (87.6)
Barriers to telemedicine implementation
 Difficulty finding a doctor who does teleconsults 10 (11.2)
 Additional costs of technology and lack of device to use for teleconsultations 6 (6.7)
 Difficulty obtaining neurodiagnostic tests such as EEG, EMG, and neuroimaging 1 (1.1)
 Difficulty performing physical and neurologic examination 2 (2.2)
 All of the above are barriers to telemedicine implementation. 70 (78.7)
Platforms that may be used for teleconsultation
 SMS messaging 2 (2.2)
 Video calls (Viber, Zoom, Facebook Messenger, Telegram, Whatsapp, Discord) 29 (32.6)
 Telephone/Mobile phone call 0
 E-mail 0
 Medical portal 2 (2.2)
 All of the above 56 (62.9)

Values are presented as number (%).
PCMC, Philippine Children’s Medical Center; EEG, electroencephalography; EMG, electromyography.

Table 7. Caregiver attitudes regarding telemedicine 

Item Median (range)
I feel more comfortable communicating with my physician during teleconsultation than during face-to-face consultations. 4 (18-50)
The time allotted during an online consult is enough to address my concerns regarding my patient. 4 (18-50)
I feel that my personal information and privacy will be protected during an online teleconsultation. 5 (18-50)
I think online teleconsultation is more cost-effective than going to the hospital. 5 (18-50)
I prefer online teleconsultations to face-to-face consultations. 4 (18-50)
I am willing to continue with online consultations during this pandemic. 4 (18-50)
I am willing to continue online consultations even after the resolution of the pandemic. 4 (18-50)
I feel that online consultations can replace face-to-face clinics. 4 (18-50)
I feel that my patient has the same or better seizure control after resorting to teleconsultation. 4 (18-50)
Teleconsultations are more convenient for our family and our patient. 4 (18-50)
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with the quality of service and indicated a preference for future 
telemedicine appointments [21]. Bahrani et al. [18] also reported 
no significant difference in the frequency of breakthrough seizures 
between patients seen via telephonic review and those attending 
face-to-face consultations, with greater satisfaction observed in the 
group experiencing telephonic reviews. Regarding the healthcare 
system, telemedicine facilitates the provision of care to under-
served and remote areas of the community, reducing the number 
of patients in outpatient clinics. This approach allows for the ex-
pansion of clinical services without the need for physical expansion 
of healthcare facilities [4]. 

Despite the aforementioned benefits of telemedicine, challenges 
persist. Telemedicine relies on information technology services, 
yet older patients and caregivers often struggle to adapt to these in-

Table 8. Caregiver practices regarding telemedicine 

Item Value
Internet connection used
 Cellular data 
  Prepaid 35 (36.8)
  Postpaid 1 (1.1)
  Wi-Fi 55 (57.9)
  Dial-up 0
  Broadband 2 (2.1)
  DSL (digital subscriber line) 1 (1.1)
  Cable internet connection 1 (1.1)
  Other 0
Device used during teleconsultations
 Cell phone 89 (90.9)
 Personal computer 1 (1.0)
 Laptop 7 (7.1)
 Tablet 1 (1.0)
 Computer shop rental 0
 Other 0
Usefulness of messaging software
 Facebook Messenger 5 (1-5) 
 Viber 3 (1-5)
 E-mail 4 (1-5)
 Text messaging 5 (1-5)
 Telegram 1 (1-5)
 WhatsApp 1 (1-5)
 Discord 1 (1-5)
Usefulness of software for video online consultation
 Facebook Messenger 5 (1-5)
 Zoom 5 (1-5)
 Viber 4 (1-5)
 Google Meet 4 (1-5)
 Telegram 1 (1-5)
 Phone call 4 (1-5)
 Discord 1 (1-5)
 FaceTime 2 (1-5)

Values are presented as number (%) or median (range).

novations. Additionally, concerns exist regarding patient vulnera-
bility and hospital data privacy [24]. In 2020, Casares et al. [25] re-
ported various issues encountered in telemedicine, such as difficul-
ty hearing the provider, delays in visual or audio feedback, and fail-
ure to receive the E-mail link for teleconsultation. A minority of pa-
tients reported poor cell phone connections and a lack of video ap-
plications [25]. 

Our child neurology section serves a large PWE population. In 
2019, a total of 5,215 patients were seen at our outpatient clinics, 
accounting for 72% of all patients seen that year. Our patients were 
not immune to the unprecedented disruption caused by the pan-
demic, as we observed a decline in consultations from 1,208 pa-
tients between January and March 2020 to 813 patients between 
May and December of the same year, following the implementa-
tion of community lockdowns. To address our patients’ needs, we 
began issuing electronic prescriptions via Facebook Messenger in 
May 2020 and subsequently launched our first online consultation 
services through the same platform, utilizing Messenger chats and 
video calls. However, in June 2021, our online services were tem-
porarily suspended due to internet connectivity issues. We re-
sumed online teleconsultations using the same platform and have 
continued to do so ever since. In 2020, we conducted 813 telecon-
sultations via this platform, and this number increased greatly to 
1,653 teleconsultations in 2021. We provided these services free of 
charge through the end of February 2022. 

To the best of our knowledge, this is the first study to develop a 
validated questionnaire with satisfactory content validity and reli-
ability, examining the KAP of caregivers of children with epilepsy. 
Numerous studies have explored KAP regarding telemedicine; 
however, these were primarily administered to physicians, other al-
lied healthcare workers, and medical students, and not to caregiv-
ers of PWE [8-11]. As our institution is in the early stages of imple-
menting telemedicine, we aimed to determine the KAP of caregiv-
ers of PWE regarding telemedicine to enhance our telemedicine 
platform. 

In our study of 89 caregivers of children with epilepsy, we found 
a low level of awareness regarding the availability of telemedicine 
services. The majority (70.8%) had not heard the term “telemedi-
cine” or “teleconsult” prior to their teleconsultation at our institu-
tion. Only 12.4% had previous experience with teleconsultations, 
and those were primarily conducted at other hospitals. The care-
givers in our study learned about the availability of telemedicine 
services through various channels: 66.3% discovered this via Face-
book announcements from our child neurology section, 24.7% 
were informed by hospital staff at our institution, and 9% heard 
about it from fellow caregivers. The primary source of awareness 
regarding telemedicine availability came from our institution, with 
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only 24.7% learning about it from other institutions. This finding is 
consistent with previous reports by Saleem et al. [1]. 

In assessing caregivers’ knowledge of telemedicine, most partici-
pants were able to correctly identify all of its main purposes, bene-
fits, and barriers to implementation (Table 6). Despite low aware-
ness of its availability, caregivers demonstrated good knowledge of 
telemedicine. Among the available platforms used for telemedi-
cine, the majority of participants (62.9%) reported using video 
calls through Viber, Zoom, Facebook Messenger, Telegram, 
WhatsApp, and Discord. Other identified platforms included 
medical portals and SMS messaging. A significant number of re-
spondents (32.6%) believed video calls to be the only available 
platform for teleconsultations. Since telemedicine is not well-estab-
lished at our institution, awareness of available platforms is limited 
to those to which caregivers have been exposed. Disseminating in-
formation about telehealth availability through the Facebook plat-
form or the hospital information system will address the identified 
low awareness of its availability. 

All aspects of the caregiver’s attitude scale had median scores of 
at least 4, indicating positive agreement. These aspects included 
positive agreement on comfort during teleconsultation, adequacy 
of time allotment for addressing patient concerns, preference for 
teleconsultation over face-to-face consultations, impact on seizure 
control, convenience, and intention to continue teleconsultations 
even after the pandemic. On this scale, two aspects demonstrated 
strong agreement with a median of 5: confidence in the privacy of 
data provided and the cost-effectiveness of telemedicine compared 
to conventional clinic visits (Table 4). Ashfaq et al. [7] reported 
that the majority of their respondents welcomed the introduction 
and implementation of telemedicine, but almost half of the partici-
pants believed that telemedicine disrupted the doctor-patient rela-
tionship and compromised patient privacy. This finding contrasts 
with the results of our study; however, favorable attitudes towards 
telemedicine are also evident in studies by Singh et al. [8], Datta et 
al. [10], and Zayapragassarazan and Kumar [11] in India, as well as 
by Biruk and Abetu [9] in Northwest Ethiopia. In these studies, 
the knowledge of doctors and healthcare professionals regarding 
telemedicine was average, but they demonstrated favorable atti-
tudes towards telemedicine [8-11]. 

Regarding caregivers’ practices, the most common type of inter-
net connection utilized was Wi-Fi (57.9%), followed by cellular 
data (36.8%). Other types of internet connections included broad-
band, digital subscriber lines, and cable internet connections. The 
most frequently used devices were cellular phones (90.9%). Other 
devices employed were laptops, personal computers, and tablets, in 
decreasing order of usage. In terms of the usefulness of platforms 
for video calls in the context of telemedicine, those that scored the 

highest were Facebook Messenger, Viber, and Zoom, in decreasing 
order. Facebook Messenger and text messaging were deemed most 
useful for sending messages, including images, videos, and files. In 
a 2020 study on perceptions and satisfaction with telehealth 
among patients with intractable epilepsy, Casares et al. [25] report-
ed that frequently used platforms included Zoom, telephone, and 
FaceTime [21]. One factor not addressed in our study is the care-
givers’ unfamiliarity with other platforms included in the question-
naire, as some caregivers may not have sufficient experience with 
every software listed, making it difficult for them to compare be-
tween the enumerated platforms. Our study demonstrated that 
telemedicine is well-accepted among caregivers of PWE, despite 
low awareness of its availability during the pandemic. Our study 
did not explore the relationships between demographic data, care-
giver knowledge, its impact on attitudes and practices, and vice 
versa; hence, further studies with larger sample sizes are suggested. 
Investigating the KAP of caregivers of children with epilepsy will 
enable healthcare policymakers to identify key points to aid in 
strengthening the processes and structures of telemedicine pro-
grams, thereby better providing epilepsy care during and even be-
yond the present COVID-19 pandemic. 

In conclusion, the COVID-19 pandemic has persisted for over 2 
years, and its consequences, including the continued use of tele-
medicine, are likely to endure. The present study revealed that, pri-
or to their teleconsultations at our institution, caregivers exhibited 
low awareness and utilization of telemedicine. However, they 
demonstrated a solid understanding of its purposes, benefits, and 
barriers. Most caregivers also held a positive attitude towards tele-
medicine. Wi-Fi was the most used internet connection, and cell 
phones were the most frequently employed devices for connectivi-
ty. Among various platforms, Facebook Messenger ranked first for 
sending messages and conducting video consultations. 
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