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bDiabetes Unit, Bambino Gesù Children’s Hospital, Rome, Italy
cDepartment of Translational Medical Science, Section of Pediatrics, Regional Center for Pediatric Diabetes, University of Naples Federico

II, Naples, Italy
dDepartment of Pediatrics, Santa Chiara Hospital Trento, Trento, Italy
eUnit of Pediatric Diabetes, Brotzu Hospital, Cagliari, Italy
fDivision of Pediatrics, ASST Cremona, ‘‘Ospedale Maggiore di Cremona”, Viale Concordia 1, 26100 Cremona, Italy
A R T I C L E I N F O

Article history:

Received 29 July 2021

Received in revised form

25 August 2021

Accepted 26 August 2021

Available online 28 August 2021

Keywords:

Telemedicine

Continuous glucose monitoring

Insulin pump

Continuous subcutaneous insulin

infusion

Pediatric diabetes
A B S T R A C T

Aims: In March and April 2020, at the start of the COVID-19 pandemic, our previous survey

of Italian pediatric diabetes centers showed that 75% of telemedicine use was voluntary. We

hypothesized that the COVID-19 pandemic has acted as a picklock to overcome barriers to

telemedicine regulation, use, and reimbursement.

Methods: Between March 22nd and April 12th, 2021, the same survey administered in 2020

was sent to all 68 Italian pediatric diabetes centers belonging to the Italian Society for Pedi-

atric Endocrinology and Diabetes (ISPED) to collect data on the demographic variables of

respondents; information about the center; the use, codification, and reimbursement of tel-

emedicine; and used tools. Descriptive data were evaluated to establish how the COVID-19

pandemic has changed telemedicine practice.

Results: Eighty-two percent of responder centers reported an increase in the use of teleme-

dicine, with televisits by video calling implemented in over half of centers. There was a sig-

nificant increase in the number of centers formally tracking telemedicine use and

obtaining reimbursement from the national health service (42% vs. 29% and 62% vs. 32%;

p < 0.001, respectively). No reimbursement was provided to centers not using televisits.

Conclusions: From a voluntary procedure with a lack of traceability, telemedicine has

become a new structured reality that may help our pediatric patients beyond this

pandemic.
� 2021 Elsevier B.V. All rights reserved.
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1. Introduction

The digitalization of healthcare has evolved over many years,

from telemedicine and remote patient engagement to new

digital approaches for diagnostics and information exchange.

Already rising before the pandemic [1,2], the COVID-19 out-

break in early 2020 accelerated the widespread adoption of

virtual healthcare [3,4,5].

While the benefits of virtual healthcare are neither sur-

prising nor new, the unique circumstances of the pandemic

resulted in its rapid and widespread implementation. With

more patients unable or unwilling to visit their primary care

physicians and a need for social distancing requirements

and strict infection prevention protocols, hospitals and

healthcare centers relied more heavily on virtual healthcare

approaches and technologies, confirming their vital role in

modern healthcare.

Centers caring for pediatric type 1 diabetes were among

those who already used digital technologies and rapidly

expanded telemedicine services to facilitate patient care [6].

In the pre-COVID-19 era [7], it was clear that one of digital

health’s main problems was its regulation and policy in indi-

vidual countries, which have not been easy to distinguish. We

highlighted these problems in our previous survey [8] and

found that, in Italy, telemedicine was run in a largely volun-

tary manner, with a lack of legal traceability of services

offered and no remuneration for the time consumed to deli-

ver the services.

Healthcare related to diabetes is free of charge for individ-

uals with diabetes in Italy; hospitals receive reimbursement

for medical services by the National Health System, which

covers their costs. Nonetheless, before the pandemic, only

30% of Italian pediatric diabetes centers received reimburse-

ment for telemedicine interventions [8].

However, the COVID-19 pandemic has prompted changes

in regulations, the pandemic acting as a picklock to overcome

barriers to regulation by defining the ways in which digital

services should be used. Also, in Italy, the lockdown regula-

tions seem to have accelerated the official recognition of tele-

medicine, especially televisits in which a medical

professional interacts at a distance in real-time with an

already known patient through a video call.

Therefore, the present survey aimed to investigate, one

year after our previous investigation [8], changes in: (a) the

use of telemedicine services for children and adolescents

with type 1 diabetes; (b) the traceability of telemedicine activ-

ities; and (c) formal reimbursement by the national health

service for telemedicine activities.

2. Methods

Between March 22nd and April 12th, 2021, our previous sur-

vey [8] was again sent to all 68 Italian pediatric diabetes cen-

ters belonging to the Italian Society for Pediatric

Endocrinology and Diabetes (ISPED) [9]. Data were collected

on the demographic variables of respondents; information
about the center, including staff composition; the use, codifi-

cation, and reimbursement of telemedicine; and used tools.

According to insulin treatment and blood glucose monitor-

ing, pediatric patients with type 1 diabetes were allocated into

two groups: the ‘‘no-tech group”, for individuals using multi-

ple daily injections and self-monitoring blood glucose, and

the ‘‘tech group”, for those using insulin pumps and/or flash

or continuous glucose monitoring.

Data are presented as frequencies and percentages or as

medians and interquartile ranges (IQRs). Two-tailed Fisher’s

exact test was performed to evaluate relationships between

categorical variables, and the Wilcoxon signed-rank test was

used to assess differences between paired data. A

p-value < 0.05 was considered statistically significant. Statis-

tical analyses were conducted using JMP software (v16.1.0,

SAS Institute Inc., Cary, NC).

3. Results

Among the 68 ISPED centers, 49 (72%) completed the web-

based survey and returned complete data, including the 41

centers that completed the previous survey [8]. The main

characteristics of the centers are reported in Table 1.

The different instruments used for telemedicine are sum-

marized in Table 2. The most frequently used tools to com-

municate with the diabetes team, both at the start and one

year into the pandemic, were: generic download portals

(e.g., Tidepool, DiasendTM, GlookoTM); instant messaging

(e.g., WhatsApp, Telegram) on personal physicians’ mobile;

e-mails to work accounts; and phone calls on physicians’ per-

sonal mobile, with no significant difference at the start and

one year into the pandemic. Branded download portals (e.g.,

CareLink PersonalTM, Dexcom ClarityTM) were also broadly used

in the tech group. The use of generic data download portals

significantly increased in the no-tech group, while instant

messaging and e-mails to personal accounts significantly

decreased in the tech group. Overall, less than 20% of the cen-

ters had a hospital-dedicated portal for telemedicine, while

only 10% had a dedicated portal at the start of the pandemic.

During the pandemic, video calls (‘‘televisits”) using both

dedicated or generic platforms (e.g., Skype, Zoom, Lifesize)

were implemented in over half of centers, with no significant

differences between no-tech and tech groups. Overall, 47% of

centers registered the televisits, which were reimbursed with

a specific code, albeit with significant differences between

regions (72% northern, 40% central, 17% southern; p < 0.01).

Since the start of the pandemic, 82% of centers reported

increased use of telemedicine, again with significant differ-

ences between regions (89% northern, 93% central, 58%

southern; p = 0.04); between centers receiving reimbursement

or not (93% vs. 64%; p = 0.02); and between those who per-

formed televisits or not (95% vs. 71%; p = 0.03).

While at the start of the pandemic only 29% of centers

could use reimbursement codes and 32% received a reim-

bursement for telemedicine interventions, one year later

there was a significant increase in both code allowance and



Table 1 – Survey center characteristics.

Center characteristics Percentage of centers Number of centers

Region
Northern Italy 41% 20
Central Italy 35% 17
Southern Italy 24% 12
Number of individuals with T1DM treated in the center
<100 individuals 22% 11
100–299 individuals 45% 22
�300 individuals 33% 16
Setting
Hospital 59% 29
Academic 41% 20

Median IQR
Staff
Pediatric diabetologist 2 (1–3)
Dedicated registered nurse 1 (1–2)
Dedicated dietician 1 (1–2)
Dedicated psychologist 1 (0–1)

Table 2 – Telemedicine tools used by the no-tech and tech groups.

No-Tech Group Tech Group

Before After Before After

Generic data download portal 69%§ 80%§ 88% 80%
Instant messaging on personal phone 65% 69% 76%§ 60%§
E-mail to work account 60% 62% 59% 62%
Call on personal phone 50% 49% 63% 51%
Call on hospital phone 44% 51% 41% 40%
SMS on personal phone 27%§ 18%§ 27% 24%
E-mail to personal account 23% 31% 34%§ 29%§
Hospital-dedicated portal 10% 18% 10% 13%
SMS on hospital phone 8% 4% 7% 7%
Instant messaging on hospital phone 2% 7% 5% 4%
Branded data download portal 90% 89%
Televisits (by video call) 51% 56%
- on dedicated platform 22% 20%
- on generic platform 36% 42%

None of the previous 0% 0% 3% 2%
Number of used tools 4 (3–5)@ 4 (3–5)# 5 (4–6)@ 5 (4–7)#

* p < 0.01 and § p < 0.05, Wilcoxon signed-rank test at the start and during the pandemic

@ p < 0.01 and # p < 0.05, Wilcoxon signed-rank test between the no-tech and tech groups
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use (42% and 62%, respectively; p < 0.01), with significant dif-

ferences between regions (Fig. 1). While no reimbursement

was provided in centers not using televisits, 75% of centers

that implemented televisits were paid for them (p < 0.01).

4. Discussion

To our best knowledge, this is the first nationwide longitudi-

nal survey investigating the impact of the COVID-19 pan-

demic on telemedicine use in pediatric diabetes centers.

Eighty-two percent of responding Italian pediatric diabetes

centers reported an increase in telemedicine usage and, one

year after our first survey, there was a significant increase in

the number of centers tracing telemedicine and obtaining

reimbursement from the national health service (42% vs.
29%, and 62% vs. 32%; p < 0.001, respectively). The increased

but variable use of telemedicine was significantly associated

with the implementation of televisits and their

reimbursement.

Even before the pandemic, the increased use of technology

to manage type 1 diabetes offered the possibility to remotely

access data for convenient downloaded by patients [1,2,10].

However, pre-COVID-19, in most countries including Italy,

the use of telemedicine in pediatric diabetes centers was lar-

gely voluntary, lacking legal traceability and proper codifica-

tion to reimburse each center by the health service [6].

Remote consultations have provided crucial support to

patients with chronic conditions, reducing pressure on hospi-

tals and minimizing the hazards of direct face-to-face expo-

sure [11,12]. People with diabetes and their caregivers were



Fig. 1 – Percentage of centers with codification of and

reimbursement for telemedicine activities at the start of and

during the pandemic among regions and in the whole

country. † p < 0.01 and � <0.05, Fisher’s exact test between

regions; * p < 0.01 and § p < 0.05, Wilcoxon signed-rank test

before and during the pandemic.
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open to using telemedicine, with the most used communica-

tion channel being phone calls [13,14,15].

Considering new ways to deliver medical care provided a

tremendous boost to telemedicine, both in terms of rapid

expansion of its use and the discussion and actions required

to formalize it, amend laws, and change regulations to enable

telehealth solutions [16].

With the limitations of a survey design and lack of gener-

alizability to other specialties and countries, this is the first

nationwide study of telemedicine use in pediatric diabetes

centers at the start of and after a year of pandemic condi-

tions, thereby providing the opportunity to examine the evo-

lution of telemedicine use [17]. Our findings are consistent

with a cross-sectional survey of 21 US clinics in the T1D

Exchange Quality Improvement Collaborative network, who

reported an increase in telemedicine usage, with the majority

of clinics (62%) performing both video and telephone visits

and > 95% using generic or commercial data download portals

to view device data; video visits and also phone calls were

reimbursed in almost all centers [18].

After this rush to set up new telemedicine services, there

now needs to be global reconsideration of: (a) what we can

consider telemedicine; (b) reimbursement systems; and (c)

the need for telemedicine after the pandemic.
The Italian National Guidelines on Telemedicine [19] state

that ‘‘the use of information and communication technology

tools for the treatment of health information or the online

sharing of data and health information do not in themselves

constitute telemedicine services: as an example, telemedicine

does not include health information portals, social networks,

forums, newsgroups, e-mail or other.” However, the most

widely used tools were generic download portals (especially

for patients not using any technological device), followed by

instant messaging to personal mobiles, e-mails to work

accounts, and phone calls to personal mobiles. Thus, most

of the tools used in Italy (i.e., emails, text and instant messag-

ing, phone calls) lack legal traceability and are not subject to

any accreditation system that might provide guarantees for

patients, healthcare providers, and the paying subject [20].

During the pandemic, over half of centers started ‘‘televisits”

through video calls, which were the primary means to get the

service recognized and reimbursed. This explains why cen-

ters that did not implement video calls (while using other

tools) did not receive any reimbursement. An alternative to

video calls to ensure confidentiality, direct codification, and

subsequent reimbursement could be encrypted web-based

applications (such as dedicated-hospital portals) [8]; however,

to date, <20% of centers have had the chance to use this

option in Italy. It is arguable whether data download from por-

tals with suggestions given by e-mail, messaging, or phone

calls [13], but not through a video call, constitute ‘‘tele-

medicine”. Nevertheless, the impact of such tools (e.g.,

instant messaging and phone calls to personal mobiles) on

professional workloads needs to be addressed: healthcare

professionals can experience telemedicine increasing their

work burden and being overloaded, even outside working

hours [21,22].

Regarding reimbursement, we witnessed a considerable

increase in centers remunerated for telemedicine over the

last year. Unsurprisingly, the centers implementing reim-

bursement were also those in which telemedicine grew the

most. On the other hand, only 75% of centers performing tele-

visits received reimbursement, with a huge difference

between regions, due to the variable quality of healthcare

facilities across Italy. The healthcare system in Italy is

region-based, and regional governments are responsible for

ensuring the delivery of a benefits package to the population,

including telemedicine [18]. Although the Italian guidelines

on telemedicine that provie the regulatory framework were

published in 2014 [15] and the new basic healthcare levels

(what the National Health System reimburse) were approved

in 2017 [19], the lack of reimbursement was one of the main

reasons hindering the implementation of effective telemedi-

cine solutions for long-term patient management in Italy

prior to the pandemic [20]. When telemedicine is not reim-

bursed, hospitals incur a financial loss even though the

healthcare providers are running that service; conversely,

telehealth seems to reduce overall costs, mitigating against

the need for additional expensive procedures by providing

competent care more efficiently [11,21]. Additionally,

although telemedicine services are free of charge for individ-

uals with diabetes in Italy, the issue of equity must be kept in

mind [14,15] since a stable internet connection and quality

digital devices are necessary preconditions. During the
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COVID-19 pandemic in Italy, however, 46% of families

received new digital devices from their child’s school and

25% of families were providedwith a paid internet connection

to enable remote learning [22], helping to reduce inequalities

not just in education but also in telemedicine use.

Whether or not there is a public health emergency, regula-

tory health systems should recognize the potential of tele-

health and remember that any care performed outside a

clinic at home is always beneficial [2,23–27]. We hope that

the focus on telehealth over the last year continues after

the pandemic and that its use can be considered a vital part

of diabetes physician’s ‘‘virtual bag” [2]. From a voluntary pro-

cedure with a lack of traceability, telemedicine has now

become a new structured reality that may help our pediatric

patients even when the pandemic is over. The emergence of

telehealth and virtual care as an alternative way to deliver

care to patients with diabetes may be a silver lining to the

cloud of all the devastating consequences of COVID-19.
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