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the Silesia region (Poland). The exclusion criteria 
were as follows: microvascular diabetic complica‑
tions, history of stroke, depression, or other psy‑
chiatric disorders, and alcohol abuse.

Telemedicine consultation A semi ‑structured tele‑
phone interview was used in all patients, and this 
was based on the 5 topic areas: current glycemic 
control, comorbidities, provision of medicines 
and food products, compliance with individual 
protection against severe acute respiratory syn‑
drome coronavirus 2 (SARS ‑CoV ‑2) infection, and 
anxiety associated with the current pandemic. Pa‑
tients answered specific questions related to cur‑
rently used medications, fasting, and postpran‑
dial glucose levels self ‑measured on the day of 
the interview or the day before. Anxiety was ex‑
amined based on questions about the patient’s 
sense of threat associated with SARS ‑CoV ‑2 in‑
fection and assessed on a scale of 1 to 4 where 
1 meant anxiety experienced all the time, and 
4—no anxiety present. Severe acute respiratory 
syndrome coronavirus 2 infection was not diag‑
nosed in the study group.

The study was performed in accordance with 
the guidelines of the 2013 Declaration of Helsin‑
ki on human experimentation. Data confidential‑
ity and patient anonymity were maintained at all 
times. Patient ‑identifying information had been 
deleted before the database was analyzed. Indi‑
vidual patients cannot be identified either in this 
article or in the database. Due to the anonymous 
nature and mandatory collection of information 
included in the dataset, informed patient con‑
sent was not necessary.

Statistical analysis Statistical analysis was per‑
formed using the Statistica 13.3 software for 

Introduction On March 11, 2020, the World 
Health Organization declared the coronavirus 
disease 2019 (COVID ‑19) pandemic, based on 
more than 118 000 cases in over 110 countries 
and territories with sustained risk of further glob‑
al spread.1

Elderly patients (aged 65 years and older) with 
comorbidities and people of all ages with serious 
underlying medical conditions are at higher risk 
of more severe complications from COVID ‑19.2 
At the same time, previous studies suggested 
a link among the occurrence of cardiovascular 
diseases, uncontrolled diabetes, and an increased 
risk of developing complications and very serious 
infections, including death.2,3

The pandemic has limited face ‑to ‑face visits in 
clinics, and telemedicine is a very helpful and nec‑
essary tool in healthcare. It allows patients and 
physicians to interact in a personalized way and is 
convenient for both interlocutors.4 Telemedicine 
enables access to medication (e ‑prescriptions), di‑
agnosis, prescribing treatment and leading pre‑
vention programs, and evaluating health educa‑
tion.5 Moreover, previous studies on telephone‑
‑delivered therapy found no decline in effective‑
ness compared with face ‑to ‑face therapy.6,7

Here, we present a  study on the  use of 
telephone ‑based medical advice during the early 
outbreak of the COVID ‑19 pandemic in the Sile‑
sia region in elderly patients with type 2 diabe‑
tes. The advice was focused on glycemic control, 
emotional status, and behavioral change.

Patients and methods A cross ‑sectional study, 
which included 86 patients aged 60 years or old‑
er (52 women and 34 men) with type 2 diabetes, 
was conducted from March 16, 2020 to March 
31, 2020 in the Diabetes Outpatient Clinic in 
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occasional anxiety or its absence with regard to 
the possibility of developing SARS ‑CoV ‑2 infec‑
tion. However, fasting glycemia positively corre‑
lated with postprandial glycemia in patients with 
type 2 diabetes who lived alone and occasional‑
ly reported anxiety (R = 0.91; P <0.01). The cor‑
relation between fasting and postprandial glyce‑
mia increased to R= 0.97 in those who occasion‑
ally reported anxiety associated with the possi‑
bility of developing SARS ‑CoV‑2 infection and 
declared hypoglycemia (P <0.01).

This study emphasizes the importance of con‑
sidering the role of the COVID ‑19 pandemic and 
the overlapping biochemical (glycemic) and psy‑
chological aspects in patient management. Fear 
and anxiety about a disease can be overwhelming 
and may cause strong emotions, particularly in 
the elderly. Although anxiety is a normal and ex‑
pected reaction to the pandemic, too much anxi‑
ety can be harmful.9

We used regression analysis to demonstrate that 
the personal control of diabetes and anxiety related 
to the COVID ‑19 pandemic were significant indi‑
cators. These findings coincide with the results ob‑
tained by Martinez et al,10 who showed that stress 
was associated with hyperglycemia. Diabetes and 
hyperglycemia may lead to higher infection risk 
and mortality.11 However, we did not observe any 
significant correlation in those who reported no 
anxiety associated with the possibility of develop‑
ing SARS ‑CoV ‑2 infection.

In our study, diabetes duration was associat‑
ed with elevated fasting glucose levels in patients 
with the highest anxiety related to the COVID ‑19 
pandemic. At the same time, the lonely represent‑
ed a psychologically vulnerable population with 
poor glycemic outcomes. Moreover, in the study 
patients who reported hypoglycemia and only oc‑
casionally anxiety related to the COVID ‑19 pan‑
demic, a strong association with poor glycemic 
control was noted. This is in contrast to Liu et al,12 
who claimed that the effectiveness of glycemic 
control increases with age and is better in those 
who receive education and live alone.

Admittedly, our study had some limitations. 
First, the study population was relatively small. 
Furthermore, it cannot be unequivocally deter‑
mined whether anxiety is only related to the pan‑
demic. In most European countries, a majority 
of diabetics suffer  from and die of atherosclero‑
sis.8 For this reason, anxiety, for instance, is like‑
ly to be more pronounced in those with a history 
of cardiovascular disease. Additionally, hypogly‑
cemic episodes also often cause anxiety or fear. 
Study patients reported hypoglycemic events dur‑
ing teleconsultations, but the symptoms may be 
nonspecific and undiagnosed in the elderly. In 
this context, the correlation found only in those 
who reported hypoglycemia and occasionally ex‑
perienced anxiety must be critically evaluated.

In summary, our findings offer a number of 
clinical implications and streamline practice. Iden‑
tifying factors that influence glycemic control 
in elderly patients with type 2 diabetes during 

Windows (StatSoft Polska, Kraków, Poland). 
The normality of data distribution was assessed 
using the Shapiro–Wilk test. The Mann–Whitney 
test was used to evaluate the significance of differ‑
ences between groups. The χ2 analysis was used to 
test categorical variables. The value distribution 
was non ‑Gaussian, and the results were presented 
as medians and interquartile ranges for continuous 
variables and as the number of cases and percent‑
ages for the total categorical variables. The Spear‑
man rank correlation test was used to evaluate 
the strength of associations between the variables. 
A P value less than 0.05 was considered significant.

Results and discussion The median (interquar‑
tile range) age of patients was 72 (67–78) years 
(TABLE 1). They had been suffering from type 2 di‑
abetes for 5 to 13 years. Most often, they were 
treated with metformin (58% of study patients) 
as monotherapy or with combination therapy (sul‑
fonylureas or insulin). Comorbidities included hy‑
pertension (73%), ischemic heart disease (43%), 
and degenerative joint changes (21%).

The antidiabetic drug or its dose were modified 
using e ‑prescriptions in 22 seniors (26%) due to 
hyper‑ or hypoglycemia. None of the diabetics re‑
quired urgent, additional contact with physicians 
due to comorbidities, particularly because of car‑
diovascular disease—the main cause of morbidi‑
ty and mortality in diabetic patients.8

Most patients (63%) lived with their family 
members, who were taking care of them during 
the pandemic; 37% of patients lived alone—these 
were older than those who stayed with the family. 
A majority of study patients (68.6%) did not leave 
the house at all or went only to the nearest store.

Over 14 days, the subjects declared no symp‑
toms typical of COVID ‑19 (fever, cough, and dys‑
pnea), but everyone was following the individual 
rules of protection against SARS ‑CoV‑2 infection, 
including wearing disposable gloves (100%). Most 
of them (88.4%) felt anxiety because of the cur‑
rent situation and the risk of being infected with 
SARS ‑CoV ‑2.

The next stage of the study aimed to investi‑
gate the impact of living alone on the analyzed 
factors in the context of anxiety associated with 
the possibility of developing SARS ‑CoV ‑2 infec‑
tion. Those who lived alone and reported anxiety 
almost at all times were also older than those who 
stayed with their families and reported the same 
level of anxiety (median age, 76 vs 67; P = 0.01).

Positive correlations were calculated for fasting 
glycemia and diabetes duration (R = 0.39; P <0.05) 
and postprandial glycemia (R = 0.66; P <0.01) in 
patients with a high anxiety score (almost at all 
times). After including those living alone, the cor‑
relation of fasting glycemia and postprandial gly‑
cemia increased to R = 0.89 (P <0.01). A positive 
correlation for fasting glycemia and diabetes du‑
ration was also found in those elderly who report‑
ed frequent anxiety (R= 0.42; P <0.01).

There was no significant correlation with any 
parameter studied in the subjects who reported 
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the COVID ‑19 pandemic helps to develop targeted 
psychological interventions. Knowledge of predic‑
tors of psychological outcomes can form the ba‑
sis for clinical assessment, therapy, and decision‑
‑making. Telemedicine can improve glycemic con‑
trol and reduce anxiety in patients with type 2 di‑
abetes during the COVID ‑19 outbreak. Further 
studies are needed to develop appropriate man‑
agement strategies in this population of patients.
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TABLE 1 Characteristics of the study group

Parameter All patients  
(n = 86)

Living alone  
(n = 32 [37.2%])

Living with the family 
(n = 54 [62.8%])

P value

Age, y 72 (67–78) 75 (69–79.5) 69.5 (64–76) 0.01

Weight, kg 81.5 (71–90) 83.5 (70–89) 80.5 (71–90) 0.87

Height, m 1.64 (1.58–1.7) 1.62 (1.56–1.68) 1.66 (1.58–1.74) 0.06

BMI, kg/m2 29.4 (26.2–32.9) 29.5 (26.1–35.2) 29 (26.4–31.9) 0.47

Time elapsed from the last office visit, d 63 (45–115) 90 (55–116) 61.5 (30–115) 0.15

Type 2 diabetes duration, y 8.5 (5–13) 8 (3.5–12) 10 (5–14) 0.47

Hypoglycemia, n (%) 13 (15.1) 4 (12.5) 9 (16.7) 0.6

Comorbidities 2 (2–3) 2 (2–3) 2 (2–3) 0.99

Fasting glycemia, mg/dl 122 (110–137) 120 (110–138) 125 (110–137) 0.86

Postprandial glycemia, mg/dl 130 (112–156) 130 (109–155) 128.5 (112–156) 0.99

Drugs used for diabetes 1 (1–2) 1 (1–2) 1 (1–2) 0.99

Diet, n (%) 71 (82.6) 25 (78.1) 46 (85.2) 0.4

Fluid intake, l 1.8 (1–3) 1.5 (1.5–2) 2 (1.5–2) 0.02

Metformin, n (%) 50 (58.1) 19 (59.4) 31 (57.4) 0.86

Sulfonylurea, n (%) 31 (36) 14 (43.8) 17 (31.5) 0.25

Insulin, n (%) 32 (37.2) 9 (28.1) 23 (42.6) 0.18

Other drugs (SGLT2 inhibitors, acarbose), n (%) 6 (7) 4 (12.5) 2 (3.7) 0.12

Physical activity, n (%) 27 (31.4) 10 (31.2) 17 (31.5) 0.98

Individual protection 
against COVID ‑19, %

Frequent hand washing 100 100 100 1

Wearing gloves 45 43.8 46.3 0.82

Using disinfectant liquid 80.2 75 83.3 0.35

Social distancing 94.2 87.5 98.1 0.04

Anxiety, % Almost all the time 31.4 40.6 25.9 0.16

Often 31.4 25 35.2 0.32

Occasionally 25.6 25 25.9 0.92

Never 11.6 9.4 13 0.62

Data are presented as median (interquartile range) unless otherwise indicated.

Abbreviations: BMI, body mass index; COVID‑19, coronavirus disease 2019; SGLT2, sodium ‑glucose cotransporter 2
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