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Abstract
Background: Due to coronavirus disease-19 (COVID-19)

pandemic, Italian outpatient clinics were suspended in

March–April 2020 and subsequently slowed down. Tele-

medicine was shown to be useful in headache clinics, despite

absence of a detailed protocol for its development.

Objective: To describe the implementation of a structured

telemedicine protocol during COVID-19 pandemic.

Materials and Methods: Since May 2020, we performed a

quality improvement study in a Headache Specialist Center in

central Italy. We involved patients who had in-person follow-

up visits scheduled during suspension and initial reopening of

clinics. Patients had two appointments with a nurse spe-

cialized in headache care and a headache physician, respec-

tively, using Microsoft Teams�. The service is still active. We

collected sociodemographic and clinical characteristics of

patients, technical details of telemedicine visits, patient feed-

back, medical judgment about complexity of clinical decisions,

and need for in-person re-evaluation. We also performed a

Strengths–Weaknesses–Opportunities–Threats analysis to pro-

vide a realistic picture of the service.

Results: We performed 207 telemedicine visits involving 100

patients with a median age of 44 (interquartile range [IQR]:

35–56) years; 76.0% were women and lived at a median of

68 (IQR: 24–109) km from the Center. Thirty-nine (39.0%)

were visited for migraine without aura. Patients mostly used a

computer (68.1% visits) with high audio-video quality in

93.2% of visits. First and second appointments lasted in

median 20 (IQR: 14–25) minutes and 9 (IQR: 7–13) minutes,

respectively. Interacting with patients was very easy in 66.7%

of visits. Patients reported no difficulty in sharing documents

and high satisfaction in 78.6% and 93.5% of visits, respec-

tively. Perceived complexity of clinical decisions was gener-

ally low (86.5%), whereas 8.2% of cases required in-person

re-evaluation.

Conclusions: Telemedicine facilitated follow-ups, ensuring

multidisciplinary care and high patient satisfaction, justify-

ing its wider adoption in headache care.

Keywords: multidisciplinary care, nurse-led education,

headache, COVID-19, telemedicine, quality improvement

Introduction

H
eadache disorders are highly prevalent in the gen-

eral population.1 Among headache disorders, mi-

graine is associated with the highest burden of

disability and reduced function.2,3 Headache dis-

orders may be effectively treated in primary care, although

difficult-to-treat patients often require advanced therapies

and multidisciplinary care provided by specialized centers.

Moreover, patients with headache often need regular

re-assessments.4,5

The coronavirus disease-19 (COVID-19) pandemic had a

profound direct and indirect impact on global health. During

the first wave of COVID-19 pandemic in 2020, many Italian

outpatient clinics were temporarily suspended in the effort to

limit the spread of the disease. After reopening of clinics, daily

appointments were often reduced because of the need for

proper distancing and disinfection procedures. In addition,

many patients were confined at home or preferred not to reach

health care facilities due to fear of infection.

In this context of health crisis, telemedicine offered the

opportunity to provide continued assistance to patients with

headache. The potential advantages of telemedicine during

the pandemic have been already described in neurology
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services and headache clinics.6–8 Moreover, the usefulness of

telemedicine was demonstrated even before the pandemic.9,10

However, a detailed protocol for telemedicine has not been

described yet. Establishing standardized protocols for tele-

medicine might enhance their applicability in clinical con-

texts, optimize resource use, overcome issues related to

patients’ privacy, and improve patients’ collaboration.7

This article aims at describing a structured service of tele-

medicine in a Headache Specialist Center implemented during

the COVID-19 pandemic and maintained until today.

Material and Methods
STUDY DESIGN, SETTING, AND PARTICIPANTS

We performed a quality improvement study conducted in a

single center through the implementation of a telemedicine

protocol. Study reporting was performed according to the

Standards for QUality Improvement Reporting Excellence

(SQUIRE 2.0) guidelines.11 The setting is the Regional Head-

ache Referral Center12 of Avezzano-L’Aquila, located in the

Abruzzo region, central Italy. During the first wave of COVID-

19 pandemic, all nonurgent outpatient visits scheduled for

March and April 2020 were suspended. Reopening was possi-

ble since May 2020, when we faced the challenge to reallocate

visits scheduled during suspension and to perform visits already

planned from May 2020 onward. In addition, measures of

sanitization and distancing forced us to reschedule the ap-

pointments and entirely reorganize the clinic because each visit

required for more time. Considering those challenges and pa-

tients’ fear about access to the hospital because of the pandemic,

we decided to implement a telemedicine service. The service was

offered to all patients who had a control visit planned during

suspension, to patients who had a control visit planned during

reopening, and to suitable patients who were visited in-person

for the first time since May 2020. The service is still active.

PROTOCOL DEVELOPMENT AND ORGANIZATIONAL
DETAILS

Work group. The telemedicine protocol was established by a

multidisciplinary team including two neurologists, a research

nurse, an engineer with expertise in health care informative

systems, and two health care managers. A data protection of-

ficer also provided advice to set up the protocol.

Protocol features. The protocol was specifically developed to

rely on the available resources to allow a quick establishment

and no additional costs. In addition, the protocol was designed

to comply with the European Union General Data Protection

Regulation (GDPR).13 We used the institutional e-mail ac-

count for the initial contact with patients. Telemedicine was

performed using Microsoft Teams� software because this soft-

ware was already adopted in our hospital to host web meetings.

Moreover, to ensure a user-friendly experience for patients,

along with the protocol, the focus group wrote a detailed user

guide in PDF for patients, containing the instructions for soft-

ware download and use to access telemedicine.

Regulatory framework and organizational details. In 2014, the

Italian Government approved guidelines for general features

of telemedicine and allowed health care facilities to offer the

service being reimbursed by the National Health System.14 In

2020, our region Abruzzo approved specific regulations about

telemedicine features.15 and, finally, a national law was ap-

proved.16 The features of our protocol comply with all those

regulations; moreover, the protocol was approved by local

health care authorities. Telemedicine follow-up visit was as-

signed a specific reservation code and was included among

our health care facility services.

With regard to reimbursement in Italy, health care costs are

totally covered by the National Health System for patients

exempt from payment, according to their health conditions

and income, whereas the other patients are required to con-

tribute to pay for health care services. The National Health

System reimbursed our health care facility for telemedicine

visits as per in-person control visits that have the same cost/

income. Most of headache patients are not exempt from

contributing to pay for visits (for patients, the cost for a

control visit is *21 euros). Visits could be paid online or in

pharmacies to avoid access to the hospital.

TELEMEDICINE PROTOCOL
The telemedicine protocol is shown in Figure 1.

Preliminary operations. All patients who agreed to access

telemedicine were asked to provide their e-mail address and

were given two appointments in consecutive days. One week

before the first appointment, a nurse specialized in headache

care sent each patient the PDF guide through e-mail and re-

minded them to set up Microsoft Teams. The nurse created a

private team for each patient and included the patient’s e-mail

address as a guest. Afterward, the nurse contacted the patient

through the chat room of the team to assess any technical issue,

to avoid delays during the two appointments. Moreover, the

nurse asked for a scan of the patient’s documents, that is, report

of the past visit at the headache Center, headache diary, and any

other clinically relevant document (e.g., requested exams).

First appointment. During the first appointment, the nurse

collected the patient’s documents and had a video call with the
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patient to assess clinical status (trend in headache frequency and

medication use, headache-related impact and disability, and

adverse events) and engaged the patient in an educational ses-

sion on lifestyle improvement, home therapy management, and

headache monitoring through the diary. The educational session

followed the North American Nursing Diagnosis Association-I

(NANDA-I), Nursing Interventions Classification (NIC), and

Nursing Outcomes Classification (NOC) taxonomies.17–20 At the

end of the first appointment, the nurse wrote a preliminary re-

port on the reporting system software of the health care facility.

Second appointment. The day after the first appointment, a

headache physician and the nurse performed the final visit.

The headache physician reviewed the clinically relevant

documents and the preliminary report, wrote a final report in

the reporting system software of the health care facility, pre-

scribed treatments, and planned a follow-up appointment as

appropriate. For patients with

conditions requiring physical

examination or in need of in-

jectable therapies, an in-person

visit within the next 5 working

days was scheduled.

The final report and prescrip-

tions in PDF, along with follow-

up appointments, were shared

with the patient through the chat

room. At the end of the second

appointment, the same chat room

was used to ask patients their

feedback, including satisfaction

with the service and level of dif-

ficulty in sharing documents.

VARIABLES AND DATA
COLLECTION

The focus group established in

advance the relevant data to be

collected for this study. For each

patient, the collected data in-

cluded age, gender, address (to

assess distance from the Head-

ache Center), exemption from

contributing to pay for visits

according to national laws, and

headache diagnosis. For each

visit, the collected data included

video call duration, device used

(computer, smartphone, or tab-

let), video–audio quality (3-level Likert scale from 1 = low to

3 = high), staff judgment about difficulty in interacting with

the patient (3-level Likert scale from 1 = very easy to 3 = very

difficult), patient difficulty in sharing documents (3-level

Likert scale from 1 = no difficulty to 3 = high difficulty), pa-

tient satisfaction (5-level Likert scale from 1 = not satisfied to

5 = totally satisfied), a medical subjective judgment on the

complexity of clinical decisions (3-level Likert scale from

1 = low to 3 = high), and the need for in-person re-evaluation.

We used REDCap� software to collect anonymized data.21

STATISTICAL ANALYSIS
We reported descriptive statistics as counts and proportions

or median and interquartile range (IQR) using SPSS� version 20.

The focus group performed a SWOT (Strengths–Weaknesses–

Opportunities–Threats) analysis22 to provide a realistic picture

about the strengths and weaknesses of the service.

Fig. 1. Flow-chart of the telemedicine protocol.
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ETHICS
Data collection was implemented in patients that had al-

ready provided a written informed consent for an Italian ob-

servational study about the characteristics and prevalence of

headache disorders. This observational study was approved by

the Ethical Committee of our healthcare facility on 27th June

2019.

Results
From May 2020 to May 2021, we performed 207 tele-

medicine visits involving 100 patients. Patients had a median

age of 44 (IQR: 35–56) years; 76 (76.0%) were women. Pa-

tients’ median distance from our center was 68 (IQR: 24–109)

km and most of them were not exempt from contributing to

pay for visits (n = 82; 82.0%). All the patients were visited for

headache disorders, mostly migraine without aura (n = 39;

39.0%) (Table 1).

Figure 2 provides data referring to telemedicine visits. The

median duration of first appointments was 20 (IQR: 14–25)

minutes, whereas the median duration of second appoint-

ments was 9 (IQR: 7–13) minutes (Fig. 2A). Patients used a

computer in 141 (68.1%) visits; audio–video quality was rated

as high in most cases (n = 193; 93.2%). Interacting with pa-

tients was very easy in 138 (66.7%) visits, moderately difficult

in 39 (18.8%) visits, and very difficult in 30 (14.5%) visits. In

140 (67.6%) telemedicine visits, patients answered about

difficulty in sharing documents; no difficulty was reported in

110 (78.6%) visits, low difficulty in 21 (15.0%), and high

difficulty in 9 (6.4%). In 139 (67.1%) visits, patients expressed

their level of satisfaction; high satisfaction about the service

was reported in most visits (n = 130; 93.5%). The perceived

complexity of clinical decisions was generally low (n = 179;

86.5%), whereas 16 (8.2%) cases required in-person re-

evaluation (Fig. 2B).

As shown in Figure 3, the SWOT analysis highlighted the

usefulness of telemedicine in facing organizational issues

related to the COVID-19 pandemic along with its potentials for

the future. However, it also identified weaknesses and threats,

mainly related to patients’ perception and resource use.

Discussion
Our study showed the implementation of a structured tel-

emedicine protocol in a Headache Specialist Center, that over

1 year allowed to ensure a regular and appropriate follow-up

to a considerable number of patients with headache while

Table 1. Characteristics of Patients (N = 100)

Age in years, median (IQR) 44 (35–56)

Women, n (%) 76 (76.0)

Distance in kilometers, median (IQR) 68 (24–109)

Not exempt from contributing to pay for visits,

n (%)

82 (82.0)

Diagnosis, n (%)

Migraine without aura 39 (39.0)

Migraine with aura 4 (4.0)

Chronic migraine with or without medication

overuse headache

40 (40.0)

Other headache disorders 17 (17.0)

IQR, interquartile range.

Fig. 2. Descriptive data about telemedicine visits (n = 207). (A) Median duration of first and second appointment video call. (B) Technical
details of the telemedicine visit, patient feedback, medical judgment about complexity of clinical decisions, and need for in-person re-
evaluation. *5-level Likert scale from 1 = not satisfied to 5 = totally satisfied.
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maintaining patients’ safety during the COVID-19 pandemic.

Telemedicine has already been demonstrated as not inferior to

traditional visits in terms of clinical outcomes and patient

feedback in patients with headache.23,24 The COVID-19 pan-

demic accelerated the use of technology in health care,6–8 which

has been already tested with success in many fields of assis-

tance10,25,26 and education.27,28 However, the advantages of

telemedicine may extend beyond the current situation of pan-

demic.29 In fact, the implemented protocol allowed patients’

evaluation by a multidisciplinary team and a nurse-led educa-

tional intervention that may have enhanced the care of patients

with headache.30 Moreover, telemedicine provided the advan-

tage of avoiding travel costs and work permissions to patients

who live far from the headache Center, also considering that

most of them were not exempt from contributing to pay for

visits. The service allowed to increase the number of visits

performed and to establish a new follow-up modality for pa-

tients with headache in addition to in-person clinics.31 Besides,

telemedicine could allow family members and caregivers to

participate to visits and thus better understand patients’ expe-

rience. This could contribute to limit the stigmatization of pa-

tients with headache that may occur within communities.32

Therefore, the service is still active and will be maintained with

the same protocol also after pandemic.

In our experience, telemedicine was associated with few

technical difficulties. Patients showed high appreciation of

telemedicine and good computer literacy, perhaps also because

of their low median age.33 Headache disorders can be partic-

ularly suitable for telemedicine as they typically affect young

and middle-aged subjects.1 Besides, patients with primary

headache disorders can be effectively managed with tele-

medicine as they do not require frequent neuro-

logic examination. In our experience, the low

perceived complexity of clinical decisions and the

small number of patients who needed an in-

person re-evaluation suggest the adequacy of the

selection of patients suitable for telemedicine.

Our study allowed to highlight that the tele-

medicine protocol needs for adequate structural,

human resources and patients’ compliance to be

included in clinical practice.34 In this regard, our

protocol needed a dedicated nurse and adequate

equipment. The software we used guaranteed the

safety of communication and GDPR compliance;

however, it was not intended for telemedicine.

Customized software solutions could improve

the easiness of the protocol and, consequently,

adherence to telemedicine. Moreover, it should

be considered that telemedicine could not be

suitable for patients with low computer literacy or for patients

needing injectable therapies administered by trained health

care professionals, including onabotulinumtoxinA and pe-

ripheral nerve blocks. Hence, an adequate multidisciplinary

analysis of available resources and patients’ profiles might be

useful before introducing telemedicine in clinical practice.

The patients’ resources should also be considered, as the

limited access of some patients to technology can represent a

barrier to telemedicine.35

The acceleration of the use of technology in health care due

to COVID-19 pandemic may have led to the implementation

of services based on not enough scientifically evaluated

protocols.7 In this regard, the strengths of our study include

the implementation of a standardized telemedicine protocol in

our clinical practice and the preplanned data collection that

allowed a reliable evaluation of the service. Moreover, the

protocol complied with existing and recently promulgated

Italian and European regulations and allowed to offer a new

service through the National Health System. This further al-

lowed us to maintain the service active and contributed to

ensure patients’ safety and equity of care. The main limitation

of our study is its single Center design; moreover, despite the

high patients’ satisfaction and compliance, we could not as-

sess any changes in headache outcomes, such as the decrease

in headache days or analgesic consumption, with the use of

telemedicine compared with usual care.

Conclusions
During reopening of outpatient clinics after the first wave of

the COVID-19 pandemic, we developed a telemedicine stan-

dardized protocol that complies with Italian and European

Fig. 3. SWOT analysis of the telemedicine service. SWOT, Strengths–Weaknesses–
Opportunities–Threats.
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regulations and allowed to offer a new service through the

National Health System. Telemedicine allowed the use of a

multidisciplinary care model, facilitated and increased the

number of follow-up visits, and helped avoiding physical

access to the health care facility of patients with headache

while maintaining easy interaction and high patient satis-

faction. Moreover, although the pandemic pushed the devel-

opment of the service, we noticed its usefulness and

advantages for all the involved stakeholders, also after the

first wave of COVID-19. In the limelight of our experience and

results, we suggest a wider adoption of standardized tele-

medicine protocols in headache care even after the pandemic,

along with initiatives to improve the available instruments.
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