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Abstract
Aims  To evaluate the patients’ perceptions of telemedicine visits during COVID-19 lockdown and their level of anxiety 
about COVID and diabetic foot (DF).
Methods  In May 2020, we contacted by phone all the patients who underwent in March and April to remote monitoring visits 
for DF during the lockdown for COVID-19, with a structured interview, focusing on their perceptions about telemedicine 
service for DF and on the anxiety toward COVID and DF.
Results  We analyzed 257 remote monitoring visits in 211 patients. Two hundred and six patients answered the follow-up 
interview; 177 patients (85.9%) remembered the monitoring visit, 140 (67.9%) the health care professional and 181 patients 
(87.9%) the reason of contact; 169 patients were alone during the visit, 37 with a relative. Patients judged useful both 
the monitoring during pandemic (4.35 ± 0.28 on a maximum of five) and the possibility to continue after the lockdown 
(4.34 ± 0.23 on a maximum of five). Eventually, we observed that DF patients were more worried by DF than by COVID on 
a scale from 0 (not fear at all) to 5 (terrified) (4.79 ± 0.05 vs. 3.27 ± 1.03, p < 0.05). This difference was higher in previously 
ulcerated patients (4.84 ± 0.03 vs. 3.03 ± 1.13, p < 0.05) and even more in amputees (4.93 ± 0.03 vs. 2.73 ± 1.21, p < 0.05).
Conclusions  DF patients appreciated televisits during lockdown and the continuation of this service after its end. In this 
context DF prevails on COVID in the worries of patients, especially if they are recurrent ones.
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Introduction

At the end of 2019, China Government reported a cluster 
of cases of pneumonia in people associated with the Hua-
nan Seafood Wholesale Market in Wuhan, Hubei Province 
[1]. On January 7, 2020, Chinese health authorities con-
firmed that these cases were due to a novel coronavirus, 
called 2019-nCoV [2], able to a person-to-person transmis-
sion [3]. In the following weeks slightly less than 10 similar 
cases had been reported in 21 countries [4]. From many 
sources arrived at World Governments the call to reduce 

interpersonal contacts both in everyday life and in health-
care [5, 6]. In chronic and frail patients, this would mean to 
reduce as much as possible their access to hospitals, consid-
ered places a high risk for contagion [7]. Furthermore, all 
not emergent medical conditions and all deferrable evalu-
ations had to be thus postponed in preserving all available 
resources for pandemic effort, since reduction or cancella-
tion of routine services can mobilize resources and staff to 
cope with the emergency due to pandemic [8].

On March 10th, 2020, Italian Government declared the 
emergency status and the lockdown of all activities to reduce 
the spread of transmission of SARS-COV2 virus, responsi-
ble of the syndrome known as COVID-19 [9].

Since the early beginning it had been clearly showed 
by first epidemiological analysis how age and preexisting 
comorbidities represented negative predictive factors asso-
ciated with a bad outcomes in patients affected by COVID 
infection [10]. Already a forerunner meta-analysis, per-
formed in China on more than 1500 patients, recognized 
the three more prevalent comorbidities affecting COVID-19 
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patients in hypertension, cardio-cerebrovascular disease and 
diabetes. Furthermore, diabetes and hypertension determine 
a twofold increase in the risk of need for Intensive care unit 
[11].

Diabetic Foot (DF) represents the main cause of hospital 
admission and of face-to-face visits, both in election and 
in emergent conditions. Such patients are usually affected 
by multiple comorbidities and therefore even more frail. 
Moreover, the causative pathologies are subtle so that the 
local state can abruptly precipitate also in patients regularly 
followed and adhering to given indications [12].

The unavoidable delay or cancellation of many face-to-
face visits and clinical services created a potential danger in 
patients with active ulceration, ischemia or other DF-related 
conditions, such as Charcot disease, that needed frequent 
clinical evaluation. This delay had also stopped any primary 
or secondary prevention activity, thus reducing our effective-
ness in preventing ulcerations. Fear for COVID had actually 
convinced many patients with new acute disease to delay 
their access in hospital, increasing the severity of the clini-
cal status and limiting our possibilities in limb salvage [13].

During lockdown period, our DF clinic had to strictly 
select patients and reserve face-to-face visits to those with 
critical limb ischemia or acute infection who required urgent 
surgical procedures. For all the other patients there was the 
need to rethink a way to remain in contact, not exposing the 
patients to COVID risk.

In such a context, Tuscany Health Authorities gave to 
Diabetologist and Diabetic foot care specialist the possibil-
ity to manage chronic patients through a dedicated system 
of telemedicine, supplying both software and hardware for a 
program of telemedicine, that we used to maintain a contact 
with our patients in need of close monitoring [14, 15].

Aim of the study

Aims of our study were to evaluate the patients’ percep-
tion of the telemedicine experience during lockdown, and 
to esteem their level of anxiety towards DF and COVID, 
respectively.

Patients and methods

In the last week of May 2020, all patients who had under-
gone to televisits during lockdown (March and April) were 
contacted again by phone by the same investigator (E.I.) 
and submitted to a questionnaire, as reported in Table 1. 
The questionnaire focused the remote monitoring interac-
tion occurred during lockdown through questions inquir-
ing if patients remembered the call, the topic of the call 
and the person who talked to, or if they were alone during 
the call. We evaluated also if patients who remember the 
monitoring visit and its characteristics eventually differed for 
demographic and clinical parameters from those who did not 
remember. We asked furthermore to give a score, ranging 
from 1, meaning not at all, to 5, meaning completely yes, 
to their opinion on the possibility to continue televisits also 
after the end of pandemic period.

The questionnaire investigated moreover, once again 
through the same pattern, about patient’s anxiety about dia-
betic foot and COVID infection.

As per standard protocol of our hospital, patients during 
the monitoring had provided formal oral consent to the intro-
duction of their data in a database and to their non-nominal 
use in an aggregate form.

Table 1   Phone interview administered to patients

Question Answer

Do you remember that you have been contacted by phone by DF clinic in last weeks? Yes/No
Do you remember the name of the person you spoke to? Yes/No
Do you remember why you were contacted? Yes/No
The conversation only took place between you and the doctors or someone else took part Yes/No
Who else participated in the phone call? Relative/Car-

egiver/ Nurse/
Doctor

Assign a score from 1 (not at all) to 5 (completely yes) to the following issues
Have you found the contact useful regarding your health condition? 1–5
Have you been given useful information for the management of your pathology? 1–5
Do you think that this way of interacting between you and the doctors should be continued even after the end of the emer-

gency?
1–5

As far as your health is concerned, how much diabetic foot worries you? 1–5
Regarding your state of health, how concerned you are about being infected with COVID-19? 1–5
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Statistical analysis

Quantitative variables are expressed as mean and standard 
deviation, while qualitative variables as frequencies and 
percentages. Data were compared with Chi-square and 
Fisher’s exact test for the categorical data and with Student 
t test for the continuous variables. The statistical analysis 
was performed with the SAS software (SAS Institute, Cary, 
NC). A p value of less than 0.05 was considered statistically 
significant.

Results

We performed 257 remote monitoring visits in 211 dif-
ferent patients (1.22 visit/patient). The cohort was mainly 
composed by male patients (64.9%) and had a mean age of 
73 ± 11 years.

Two hundred and six patients (97.6%) accepted to 
be interviewed. The characteristics of these patients are 
reported in Table 2; they were still predominantly male 
(64.6%), and had a mean age of 72 ± 10 years. They were 
affected by diabetes, with a mean duration of 18 ± 6 years 
and had had their first diabetic foot episode 12 ± 8 years ago. 
Among the patients who underwent interview, 74 (35.9%) 
had an active chronic ulcer, 98 (47.6%) were followed in 
secondary prevention and 34 (16.5%) were in primary 
prevention.

Characteristics of phone interviews

The first part of the interview investigated what patients 
remembered of the remote monitoring interaction: as 
reported in Fig. 1, 177 patients (85.9%) remembered the 
remote monitoring visit during the lockdown, 140 (67.9%) 
were able to mention whom they talked to and 181 patients 
(87.9%) reminded the reason why they had been contacted.

Regarding the differences between patients who remem-
ber the monitoring visit and those who did not remember. 
We found that patients who did not remember the remote 

monitoring and its reason were significantly more fre-
quently male (72.4% vs. 61.6% p < 0.01 and 68.0% vs. 61.2% 
p < 0.01) and older (73 ± 11 vs. 68 ± 13 p < 0.01 and 77 ± 10 
vs. 71 ± 12 p < 0.01). No difference between patients who 
remembered the name of the person they interacted with 
and those who did not remember. Analyzing instead patients 
with previous ulceration or amputation we observed that 
all amputated patients remember the monitoring (p < 0.01).

We then asked to the patient if someone assisted them 
in the monitoring visit during lockdown: as reported in 
Fig. 2, 169 patients (82.1%) were alone during the visit, 
24 patients (11.7%) performed it with their partner, for 10 
patients (4.8%) was present also a son or daughter and even-
tually 3 patients (1.5%) made the visit with a grandson or 
another relative.

Patients’ satisfaction for telemedicine interaction

As reported in Fig. 3, patients judged the telemedicine 
contact during pandemic useful, assigning a mean score of 
4.35 ± 0.28 on a maximum of five. They considered useful 
also the indications given by the specialist regarding how 
to manage with foot care, obtaining a score of 4.11 ± 0.22 
on a maximum of five. And eventually, when we asked the 
patients about their availability in continuing this contact 
modality, in parallel to traditional outpatient visits, also after 
end of lockdown, they demonstrated a very positive opinion, 
giving a score of 4.34 ± 0.23 on a maximum of five.

Awareness and fear for COVID and for diabetic foot

Eventually, also through a score ranging from 1, meaning 
not at all, to 5, meaning completely yes, we investigated 
awareness and fear of patients regarding both diabetic foot 
and COVID infection. In the whole cohort the fear of dia-
betic foot was significantly higher when compared to fear of 
COVID (4.79 ± 0.05 vs. 3.27 ± 1.03, p < 0.05). We went then 
to analyze the subset of patients with a history of ulceration 
or an active ulcer. In these patients, the fear for diabetic 
foot was even higher versus fear for COVID (4.84 ± 0.03 vs. 

Table 2   Characteristics of the patients who underwent to phone interview

Bold values represent the significative p level

General Remember the call? Remember the person? Remember the reason?

Yes No p Yes No p Yes No p

Number of patients (n/%) 206 177 (85.9) 29 (14.1) – 140 (67.9) 66 (32.1) – 181 (87.9) 25 (12.1) –
Male (n/%) 133 (64.6) 109 (61.6) 21 (72.4)  < 0.01 87 (62.1) 43 (65.1) ns 109 (60.2) 17 (68.0)  < 0.01
Mean age (years) 72 ± 10 68 ± 13 73 ± 11  < 0.01 72 ± 10 71 ± 11 ns 71 ± 12 77 ± 10  < 0.01
Duration of diabetes (years) 18 ± 6 18 ± 7 17 ± 8 ns 19 ± 8 17 ± 9 ns 18 ± 5 19 ± 2 ns
Previous ulceration (%) 82.5 82.8 17.2 ns 68.0 32.0 ns 87.6 12.4 ns
Previous amputation (%) 69.4 100 0  < 0.01 65.0 35.0 ns 85.3 14.7 ns
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Fig. 1   What patients remember about remote monitoring visit during lockdown

Fig. 2   Participants at remote monitoring visit during lockdown
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3.03 ± 1.13, p < 0.05). Eventually, the difference was even 
higher when comparing only values obtained by patients 
with a previous amputation (4.93 ± 0.03 vs. 2.73 ± 1.21, 
p < 0.05). The differences in fear between the two diseases 
is 1.52 in the cohort as a whole and increases to 1.81 in pre-
viously ulcerated patients (p < 0.02 vs. general population) 
and to 2.20 in previously amputated patients (p < 0.02 vs. 
previous amputated patients and versus the whole cohort) 
(Fig. 4).

Discussion

Our study demonstrated how telemedicine can be well 
perceived by DF patients as a possible alternative to tradi-
tional visits and in the same time highlights how DF is more 
“heavy” than COVID in the patient’s life.

DF syndrome is from many point of view a paradigmatic 
disease. From the beginning it is a typical multifactorial dis-
ease, where genetics and environment act together. From a 
clinical point of view, DF is, among the chronic complica-
tion of diabetes, the one where is needed the higher level of 
co-operation between the healthcare professionals and the 
patient [16].

COVID-19 pandemic interfered with this dynamic, leav-
ing de facto many patients without care [17]. In this con-
text, telemedicine was an alternative solution to continue 
to follow DF patients and in the same time to reduce their 
exposure to the risk of contagion [18].

Yet before COVID remote monitoring programs have 
been developed for patients with chronic wounds who could 
not reach hospital. The first steps of these programs were 
the activation of specialized home nurses to create the so 
called “Hospital at home” that allowed to deliver hospi-
tal-level care at home at these patients [19]. This strategy 
allowed to reduce hospital controls and readmissions to one 
fifth [20]. Teot et al. demonstrated that the remote monitor-
ing approach, when well organized and associated with a 
correct patients’ selection, could guarantee an outcome in 
terms of rate and time of healing at 6 months similar to that 
obtained with a traditional domiciliary nurse service [21]. 
The increasing development of such programs made it man-
datory the test of patients’ safety: Rasmussen demonstrated 
that teleconsulting was able to achieve levels of healing and 
to control the level of amputation similar to face-to-face vis-
its, despite a moderate higher mortality [22].

Despite the use of telemedicine is widespread among 
different specialistic fields, with general good outcomes in 
terms of efficacy and efficiency, still little is known about the 
patient’s perception and level of satisfaction on this modal-
ity [23–25].

Our experience put in evidence how among DF patients’ 
telemedicine is well perceived and accepted. Patients were 
in favor of continuing televisits also as an ongoing modality 
in parallel with traditional visits, also after the end of lock-
down, and this reinforce the acceptancy of this approach.

Eventually, a novel issue focused in our paper is the 
comparison between awareness of risk associated with DF 

Fig. 3   Patients’ satisfaction about remote monitoring visit during lockdown
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and to COVID infection in the patients’ perception. When 
we analyzed our cohort as a whole the fear of patients for 
DF was significantly higher than the one for COVID. This 
discrepancy increased even further in previously ulcerated 
patients and in patients with an history of amputation.

In recent years, the study of psychological factors in 
patients with DF raised an increasing attention. Psycho-
logical patterns have been associated with changes in both 
patient’s compliance and clinical outcome. Vileikyte and her 
coworkers recently associated the fear of patients for ampu-
tation to a better preventative foot self-care behavior [26].

Future perspective in this field are wide and signifi-
cant: reducing the number of traditional visits in favor of 
remote monitoring is helpful not only in pandemic period 
but also after lockdown especially in patients frail, often 
bedridden, and in whom the simple transport to hospi-
tal can significantly decrease the quality of life. For this 
reason, as recommended by Tuscany health authority, we 

are implementing this program to maintain it active also 
after the end of COVID emergency and to normalize in 
our chronic patients this contact modality. We are aware 
of the limitations of this study, a retrospective survey on 
a limited number of patients from only one center, which 
hamper the generalizability of findings. Nevertheless, we 
find results worthwhile to be communicated, since they 
give information on an experience which is bound to be 
very common in the management of DF patients.

DF actually is not only a chronic disease, but a recur-
rent disease and as well-known after each new episode 
the severity of the disease increases progressively [27]. 
Therefore, enhancing the possibilities of contacts with 
these patients could allow us to implement a more efficient 
follow-up program. From this point of view telemedicine 
can be considered as a new tool for secondary prevention, 
to be integrated in the multidimensional therapeutic strat-
egy for such a complex patient.

Fig. 4   Fear of COVID and fear of DF compared in different groups of general population
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