
22 Received: 24.07.2022
Accepted: 7.09.2022 

Conflict of interests: none declared.

Anna Wędrychowicz
Department of Pediatric and Adolescent Endocrinology

Chair of Pediatrics, Pediatric Institute
Jagiellonian University Medical College

Wielicka 265, 30-663 Krakow, Poland
anna.wedrychowicz@uj.edu.pl

© Copyright by PTEiDD 2022
redakcja@pediatricendocrinology.pl
www.pediatricendocrinology.pl
www.pteidd.pl

Original paper | Praca oryginalna
Pediatr Endocrinol Diabetes Metab 2023; 29 (1): 22-29
DOI: https://doi.org/10.5114/pedm.2022.119944

The incidence and causes of acute hospitalizations and emergency room visits 
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Abstract
Introduction: Type 1 diabetes mellitus (T1DM) is one of the most common chronic diseases in childhood. Because acute glycaemic 
complications account for most concerns in the management of T1DM in children, special attention during the challenging time of 
the global COVID-19 pandemic is required to prevent deteriorations resulting in acute hospitalization.
Aim of the study is to assess how the COVID-19 pandemic influenced the incidence and causes of acute hospitalizations and emer-
gency room visits in adolescents with established type 1 diabetes mellitus, and to characterize the admitted population.
Material and methods: The study was conducted as a retrospective evaluation of acute hospitalizations of 39 T1DM patients be-
tween 15 and 17 years of age in the period 2018–2021. 
Results: No difference was noted in the incidence of acute hospitalizations and DKA or the biochemical parameters of adolescents 
with T1DM between the pre-COVID (23 patients in 2018–2019) and COVID period (16 patients in 2020–2021). It is, however, 
worth underlying that 6/11 (55%) patients hospitalised in 2021 experienced diabetes deterioration as a result of emotional distress –  
a phenomenon that was not present in the pre-COVID era. After excluding of the hospitalizations due to psychosocial causes, a sig-
nificant decrease in the number of acute hospitalizations in the COVID period was observed. 
Conclusions: We suppose that increased parental supervision during the pandemic might have prevented some of the episodes of 
severe disease decompensation, but this was masked by the sharp increase in hospitalizations due to emotional distress. Our data 
confirmed that psycho-emotional status is an important factor in the treatment of T1DM.
Key words:
diabetes mellitus type 1, adolescents, COVID-19 pandemic, psychosocial disorders.

Streszczenie
Wprowadzenie: Cukrzyca typu 1 należy do najczęstszych chorób przewlekłych wieku dziecięcego. Hospitalizacje z powodu ostrej 
dekompensacji choroby należą do głównych problemów związanych z opieką nad tymi pacjentami. Grupa ta wymaga szczególnej 
uwagi w trakcie pandemii COVID-19, aby zapobiec wystąpieniu zagrażających życiu epizodów hipoglikemii i kwasicy ketonowej.
Cel pracy: Badanie miało na celu określenie wpływu pandemii COVID-19 na częstość pilnych hospitalizacji będących konsekwencją 
ostrej dekompensacji cukrzycy typu 1 wśród nastolatków oraz scharakteryzowanie badanej populacji.
Materiał i metody: Badanie miało charakter retrospektywny. Do badania włączono  39 pacjentów w wieku 15–17 lat z rozpoznaną 
wcześniej cukrzycą typu 1, przyjętych w trybie pilnym na szpitalny oddział ratunkowy (SOR) w latach 2018–2021.
Wyniki: Analiza nie wykazała istotnych statystycznie różnic w zakresie częstości  ostrych przyjęć nastolatków z cukrzycą przed pan-
demią (23 pacjentów w latach 2018–2019) oraz w jej trakcie (16 pacjentów w latach 2020–2021), w zakresie parametrów labora-
toryjnych kontroli glikemii oraz w częstości występowania kwasicy ketonowej. Sześcioro spośród 11 pacjentów hospitalizowanych 
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Introduction 
Type 1 diabetes mellitus (T1DM) is one of the most common 

chronic diseases in childhood, with an ever-increasing preva-
lence worldwide [1]. Although late complications of the disease 
do not usually appear before reaching adulthood, it remains 
necessary to prevent them from an early age by balancing 
maintenance of strict glycaemic control and avoidance of epi-
sodes of hypoglycaemia. Treatment based on insulin replace-
ment therapy depends on patients’ and caregivers’ compliance 
and poses a threat of misuse. As a result, patients may develop 
life-threatening conditions like diabetic ketoacidosis (DKA) and 
severe hypoglycaemia [2]. The aforementioned issues might be 
a result of coexisting mental disorders, which are more preva-
lent in children suffering from diabetes than in the rest of the 
paediatric population [3, 4]. Depression and anxiety disorders 
are the highest in prevalence, but T1DM minors are also at risk 
of eating disorders, substance misuse, and personality disor-
ders [4]. Moreover, it is believed that T1DM increases the risk of 
suicidal thoughts or attempts [5,6]. 

Another factor crucial for satisfactory glycaemic control in 
adolescent patients is combining parental involvement and sup-
port with accurate self-management [7]. Finally, one cannot for-
get the health care professionals’ involvement in the therapeutic 
process, providing comprehensive diabetes education for the 
child and family combined with nutritional management and 
regular screening for complications [8]. Because acute glycae-
mic complications account for the majority of concerns in the 
management of T1DM in children and adolescents, special at-
tention during this challenging time of development is required 
to prevent deteriorations resulting in the necessity for acute hos-
pitalizations and intensive care unit treatment.

With the onset of the global COVID-19 pandemic, declared 
by the World Health Organization (WHO) on 11 March 2020, the 
Polish Government announced on 12 March 2020 the closure of 
educational institutions across the country and the implementa-
tion of online education. The schools did not reopen for many 
months, disrupting the social interactions and everyday lives of 
schoolchildren. To suppress the spread of the novel virus, social 
distancing and quarantine measures were applied, including 
travel restrictions, prohibition on gatherings, with consequent im-
pairment of economic and social activity. The pandemic limited 
in-person access to health facilities and forced the implementa-
tion of online medical appointments. Starting on 25 March 2020 
the national authorities tightened lockdown restrictions, allowing 
citizens to leave their homes only if absolutely necessary. Minors 

during this time were ordered to stay indoors unless accompa-
nied by a  legal guardian. Deployment of the nationwide lock-
down particularly affected the at-risk population suffering from 
chronic conditions, which includes T1DM paediatric patients [9, 
10]. This situation forced them to come face to face with another 
coping challenge caused by emotional distress, psychosocial 
disruptions, and uncertainty about the future [9, 11].

Aim of the study

The aim of this study is to assess how the COVID-19 pan-
demic influenced the incidence and causes of acute hospital-
izations and emergency room visits in adolescents with estab-
lished type 1 diabetes mellitus, as well as to characterize the 
admitted population.

Material and methods

The study was conducted as a retrospective evaluation of 
acute hospitalizations and emergency room visits of 39 T1DM 
patients diagnosed based on the Polish Diabetes Association 
criteria, which took place between 1.01.2018 and 31.12.2021. 
The inclusion criteria were ICD-10 code E.10, disease duration 
of more than one year, patients between 15 and 17 years of age, 
and acute deterioration of glycaemic control. Patients with infec-
tious causes of deterioration and newly established diagnosis 
were excluded from our study. We also collected anthropomet-
ric data, as well as the following: the cause of admission, age 
at diagnosis, coexisting illnesses (thyroid dysfunction, coeliac 
disease, lipid disorders), insulin administration method, daily 
insulin dose, COVID-19 infection and vaccination status, acid-
base balance parameters (pH, bicarbonate concentration), glu-
cose blood level, HbA1c, evidence of ketonuria, and symptoms 
at admission. Data on psychosocial problems of the patients 
were obtained from the history taken during the admission to 
the hospital.

BMI percentile values were determined based on Palcze-
wska BMI charts for the Polish population. The BMI Z-score was 
calculated using International Obesity Task Force (IOTF) refer-
ence charts. 

Diabetic ketoacidosis (DKA) was defined as hyperglycae-
mia (blood glucose level >11 mmol/l) and venous blood pH 
level  <  7.3 and/or bicarbonate concentration  <  15 mmol/l. 
The severity of DKA was determined based on the ISPAD cri-
teria: mild (pH < 7.30 or bicarbonate <15 mmol/l), moderate 
(pH < 7.20 or bicarbonate <10 mmol/l), and severe (pH < 7.10 

w 2021 r. (55%) przyjętych było z powodu dekompensacji cukrzycy wywołanej problemami emocjonalnymi. Po wyłączeniu ich 
z analizy odnotowano znaczący spadek liczby przyjęć w okresie pandemii COVID-19.
Wnioski: Można wnioskować, że zwiększony nadzór rodzicielski w trakcie pandemii mógł zapobiec części pilnych hospitalizacji, ale 
efekt ten jest maskowany poprzez wzrost dekompensacji cukrzycy z powodu problemów emocjonalnych. Nasze wyniki potwierdza-
ją, że stan psychoemocjonalny jest istotnym czynnikiem w opiece nad pacjentami z cukrzycą typu 1. 
Wytyczne dotyczące diagnostyki i leczenia cukrzycy polekowej u dzieci znacząco usystematyzowałyby podejście diagnostyczno-
terapeutyczne do grupy ryzyka wystąpienia tego powikłania farmakoterapii.
Key words:
cukrzyca typu 1, nastolatkowie, pandemia COVID-19, zaburzenia psychosocjalne.
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or bicarbonate <5 mmol/l) [12]. Hypoglycaemia in patients with 
T1DM was defined as a measured plasma glucose concentra-
tion ≤ 70 mg/dl (3.9 mmol/l).

The population was subsequently divided into 4 groups 
based on the calendar year of hospitalization (2018, 2019, 2020, 
2021), and into pre-pandemic (2018 and 2019) and pandemic 
(2020 and 2021) groups. Additionally, 6 patients hospitalized in 
2021 formed another group based on their unique psychoso-
cial causes for hospitalization. This group was analysed both as 
a part of the year 2021 group and separately.

Data processing and statistical analysis were performed 
using Statistica 13 PL software. Statistical significance was set 
at p < 0.05. Normality was assessed using the Kolmogorov–
Smirnov and Lilliefors tests. Variables with a normal distribution 
were analysed using t-tests and ANOVA and reported as mean 
± standard deviation (SD); those without normal distribution 
were analysed using the Mann–Whitney U test and Kruskal-
Wallis ANOVA and reported as median with interquartile range 
(IQR). χ2 test was used to evaluate frequency data.

The study was conducted in accordance with the Decla-
ration of Helsinki and approved by the Jagiellonian University 
Ethics Committee (approval number 1072.6120.130.2022). No 

consent obtained from participants or legal guardians was nec-
essary because all the data were fully anonymized.

Results

The study included 39 patients (16 males, 41%) between 
15 and 17 years of age. The numbers of patients for consecu-
tive years were as follows: 2018 – 14, 2019 – 9, 2020 – 5, and 
2021 – 11. The mean age of our patients was 16.1 ± 0.88 years, 
the mean age of diagnosis was 8.3 ±3.9 years, and the mean 
disease duration was 7.9 ±3.7 years. The mean BMI was 22.1 
±3.2 and the mean BMI Z-score was 0.59 ±0.9. The median 
blood glucose level at admission was 15.9 ±10.5 [mmol/l]. 
Coexisting chronic diseases were diagnosed in 24 patients 
(58.5%) – the most common were as follows: lipid disorders 
– 9 (23%), autoimmune thyroid disease – 5 (13%), and coeliac 
disease – 6 (15%). Patients were administered insulin through 
multiple daily injections (26, 67%) or with the help of an insulin 
pump with continuous subcutaneous infusion (11, 28%). DKA 
was diagnosed in 14 (36%) of the admitted patients. 

Detailed population characteristics for all the study groups 
are presented in Tables I and II.

Table I. Detailed characteristics of pre-COVID-19 and COVID-19 populations of adolescents with type 1 diabetes

All (39) Pre-COVID (23) COVID (16) p

Continuous variables [mean ± SD / median (IR)]

Age [years] 16.1 ±0.88 16.3 (15.3 - 17.0) 16.0 ±0.83 –

Age at diagnosis [years] 8.3 ±3.9 7.5 ±4.4 9.3 ±2.6 –

Disease duration [years] 7.9 ±3.7 8.6 ±4.3 6.7 ±2.3 –

BMI 22.1 ±3.2 22.3 ±2.96 21.8 ±3.5 –

BMI Z-score 0.59 ±0.9 0.66 ±0.83 0.50 ±0.99 –

Blood glucose level at admission [mmol/l] 15.9 ±10.5 17.9 ±12.5 13.8 ±7.7 –

HbA1c NGSP [%] 9.1 ±2.5 8.4 (6.8–10.8) 8.5 (7.7–11.1) –

pH 7.35 (7.22–7.40) 7.3 ±0.13 7.31 ±0.12 –

HCO3 [mmol/l] 19.5 (8.4–22.3) 15.0 ±7.7 21.4 (9.4–22.3) –

Frequency

Sex [men/women] 16/23 9/14 7/9 –

Thyroid disease 13% (5) 4% (1) 25% (4) –

Coeliac disease 15% (6) 22% (5) 6% (1) –

Lipid disorders 23% (9) 35% (8) 6% (1) 0.034

Insulin administration method [pump/injections] 11/26 8/14 3/12 –

DKA 36% (14) 39% (9) 31% (5) –
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Table II. Detailed characteristic of the studied population of adolescents with type 1 diabetes divided by calendar year

2018 (14) 2019 (9) 2020 (5) 2021 (11) p

Continuous variables [mean ± SD / median (IR)]

Age [years] 16.4 ±0.9 15.8 ±0.9 16.1 ±1 16 ±0.8 –

Age at diagnosis [years] 8.7 ±4.7 5.6 ±3.4 9.7 ±3.3 9.2 ±2.3 –

Disease duration [years] 7.7 ±4.3 10.3 ±4.1 6.4 ±3.1 6.8 ±1.9 –

BMI 22.1 ±2.6 22.6 ±3.6 20.7 ±4 22.3 ±3.4 –

BMI Z-score 0.62 ±0.79 0.72 ±0.93 0.13 ±1.25 0.65 ±0.89 –

Blood glucose level at admission [mmol/l] 18.1 ±13.4 17.3 ±11.8 18.1 ±8.6 11.9 ±6.7 –

HbA1c NGSP [%] 7.5 (6.5–11.9) 8.7 ±1.9 12.2 ±3.7 8.1 ±0.7 –

pH 7.29 ±0.15 7.32 ±0.08 7.29 ±0.14 7.38 (7.33–7.39) –

HCO3 [mmol/l] 14.4 ±7.9 16.9 ±7.8 14.1 ±9.1 21.6 (15–22.3) –

Frequency

Sex [men/women] 6/8 3/6 4/1 3/8 –

Thyroid disease 7% (1) 0 20% (1) 27% (3) –

Coeliac disease 14% (2) 33% (3) 0 9% (1) –

Lipid disorders 36% (5) 33% (3) 20% (1) 0 –

Insulin administration method [pump/injections] 6 / 7 2 / 7 1 / 4 2 / 8 –

DKA 50% (7) 22% (2) 60% (3) 18% (2) –

Hospitalization incidence
There were no statistically significant differences between 

the number of hospitalized patients in the pre-COVID and  
COVID populations. Separate analysis of admissions in each 
year revealed a  significant difference only been between the 
years 2018 and 2020 (14 vs. 5, p < 0.05).

However, it is worth underlying that 6/11 patients (55%) 
hospitalized in 2021 were admitted due to unique psychosocial 
causes (attempted suicide with the use of insulin, inflicting self-
harm, propranolol intake because of anxiety, and drug use). 
After excluding these hospitalizations, a  significant decrease 
in the number of acute hospitalizations in the COVID period 
(p < 0.05) was observed (Fig. 1).

COVID vs. pre-COVID
There were no significant differences between the pre-CO-

VID and COVID population, save for the proportion of patients 
with lipid disorders, which was higher in the pre-COVID group 
(35% vs. 6%, p < 0.05) (Table I).

Calendar years
There were no statistical differences between calendar year 

groups (Table II).

DKA
The incidence of DKA episodes did not statically differ 

between the pre-COVID and COVID populations, or between 
calendar years. Similarly, no significant difference was found 
between the proportion of DKA patients and all patients hospi-
talized in a given group (Table II).

Figure 1. Number of hospitalizations in each year of the obser-
vation time. 
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No difference was found between pre-COVID DKA patients 
(from 2018 and 2019) and COVID DKA patients (2020 and 
2021) in terms of biochemical and anthropometric measure-
ments (Table III).

The incidence of DKA categorized by severity based on 
ISPAD criteria is shown in Figure 2. 

Sex
Women displayed a  lower concentration of HbA1c in com-

parison to men in the general study population (8.4% vs. 10.3%).

Psychosocial causes
The 6 patients comprising this group were all admitted in 

2021. Their clinical characteristics are presented in Table IV. 
They were predominantly female (5/1), and all of them were 
treated with multiple daily injections of insulin. Four female pa-
tients displayed signs of self-harm, one female used amphet-
amine, and one male was severely intoxicated (blood alcohol 
content 2.12‰). They did not, however, present any significant 
differences with regards other parameters when compared to 
other patients admitted in 2021 or more generally in the COVID 
period.

Discussion 

We observed that during the COVID-19 pandemic the inci-
dence of acute hospitalizations and emergency room visits did 
not increase compared to the time before the outbreak. Con-
trary to the predictions made early in the pandemic, forecast-
ing a rise in deteriorations of the disease [13], we did not ob-
serve a statistically significant difference in the number of acute 

Table III. Clinical characteristics of patients with diabetes ketoacidosis

All (14) Pre-COVID (9) COVID (5) p

Continuous variables [mean ± SD / median (IR)]

Age [years] 16.2 ±1.02 16.3 ±1 16.0 ±1.1 –

Age at diagnosis [years] 9.5 ±3.6 9.6 ±4.4 9.4 ±2.3 –

Disease duration [years] 6.7 ±3.2 6.9 ±3.9 6.6 ±1.7 –

BMI 22.3 ±3.4 23.0 ±3.7 21.4 ±3.2 –

BMI Z-score 0.66 ±0.87 0.82 ±0.85 0.41 ±0.97 –

Blood glucose level at admission [mmol/l] 24.3 ±11.5 27.5 ±13.2 19.9 ±7.9 –

HbA1c NGSP [%] 10.16 ±2.43 10.4 ±2.1 9.7 ±3.2 –

pH 7.20 ±0.11 7.21 ±0.13 7.18 ±0.09 –

HCO3 [mmol/l] 8.4 ±3.25 8.4 ±3.9 8.5 ±2.1 –

Frequency

Sex [men/women] 5/9 3/6 2/3 –

Thyroid disease 7% (1) 0 20% (1) –

Coeliac disease 14% (2) 11% (1) 20% (1) –

Lipid disorders 43% (6) 56% (5) 20% (1) –

Insulin administration method [pump/injections] 6/8 4/5 2/3 –

Figure 2. Number of incidents of diabetes ketoacidosis catego-
rized by severity based on the International Society for Paediat-
ric and Adolescent Diabetes (ISPAD) criteria
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admissions in the years 2020 and 2021 (16) in comparison to 
2018 and 2019 (23).

Our results are corroborated by recent papers that report 
no change in hospitalization frequency from 2019 to 2020. 
A paper by Choudhary et al. described a population in a large 
urban children’s hospital in Dallas, and a  study by Rabbone 
et al. analysed a cross-sectional survey of all Italian paediat-
ric diabetes centres [14,15], but only one study, conducted by 
Sarıkaya et al., showed an increase in the frequency of diabe-
tes-related emergency admissions [16]. 

There were also no significant differences in glycaemic 
control parameters or in the incidence and severity of DKA be-
tween the pre-COVID and COVID populations in our study. This 
stands in opposition to some reports of an increased incidence 
of DKA during the pandemic [17, 18]. Additionally, although 
without statistical significance, we observed that the highest 
blood glucose level readings at admission were all recorded in 
the pre-COVID group, and the number of DKA incidents in the 
pre-pandemic population was nearly double that of the COVID 
group. This might point to a beneficial effect of the pandemic 
on acute hospitalization rates. However, it is worth pointing out 

that mild cases of DKA might have been underreported during 
the pandemic, due to restricted access or fear of reporting to 
healthcare facilities and consequent correction at home.

Although the trends in recently published research are in-
consistent, the majority indicated no deterioration or even an 
improvement in the management of T1DM patients during the 
COVID-19 pandemic [13, 19–23]. It is believed that telemedi-
cine visits, use of advanced diabetes technologies (CGM, FGM, 
hybrid close loop), and improved self-care, as well as parental 
involvement, significantly contributed to better glycaemic con-
trol [15, 24]. Considering that adolescence is a time of growing 
independence, which in turn increases the risk of poor disease 
control, the forced quarantine under parental supervision might 
provide a beneficial effect [13]. Moreover, introducing regular, 
balanced dietary customs, non-omission of insulin, and de-
creased school-related stress also seem to play an important 
role in proper diabetes management [21].

Much remains to be discussed about the influence of psy-
chosocial factors on T1DM management. We observed that 
6 out of 11 patients hospitalised in 2021 experienced diabetes 
deterioration as a result of emotional distress. This group con-

Table IV. Characteristics of adolescents with type 1 diabetes and psychosocial disturbances

Psychosocial 
disturbances (6)

Other Patients from 
2021 (5)

Other Patients from 
COVID group (10)

p

Continuous variables [mean ± SD / median (IR)]

Age [years] 16.2 ±0.6 15.7 ±1 15.9 ±1 –

Age at diagnosis [years] 9 ±2.6 9.4 ±2.1 9.6 ±2.7 –

Disease duration [years] 7.2 ±2.3 6.2 ±1.4 6.4 ±2.4 –

BMI 22.3 ±3.9 22.2 ±3.1 21.5 ±3.4 –

BMI Z-score 0.58 ±1.03 0.77 ±0.76 0.45 ±1.01 –

Blood glucose level at admission [mmol/l] 12.9 ±8.3 10.7 ±4.7 14.4 ±7.6 –

HbA1c NGSP [%] 8.2 ±0.7 8 ±0.8 10.3 ±3.5 –

pH 7.33 ±0.09 7.39 (7.23–7.40) 7.30 ±0.14 –

HCO3 [mmol/l] 21.6 (21.2–22) 18.2 ±8.2 16 ±8.4 –

Frequency

Sex [men/women] 1/5 2/3 6/4 –

Thyroid disease 33% (2) 20% (1) 20% (2) –

Coeliac disease 17% (1) 0 0 –

Lipid disorders 0 0 10% (1) –

Insulin administration method [pump/injections] 0/6 2/2 3/6 –

DKA 17% (1) 20% (1) 40% (4) –
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sisted predominantly of females (5 females, 1 man), 4 of whom 
displayed signs of self-harm and one of whom attempted suicide 
with the use of insulin. This sex disproportion is in line with previ-
ous research, which reported that women were at a greater risk 
of mental health decline during the pandemic. It has been hy-
pothesized that adolescent girls depend primarily on their social 
networks for support, which might have been greatly disrupted 
by the lockdown and implementation of on-line schooling [25]. 
As mentioned above, we also observed one suicide attempt epi-
sode, which according to the literature seems to be an emerging 
problem [17, 26]. In a study conducted by Alessi et al. it was 
described that up to 5.2% of T1DM patients reported suicidal 
thoughts during a one-month period of the pandemic  [26]. In 
general, it has been assessed that T1DM is associated with a five-
fold increase in the risk of anxiety during the pandemic, suppos-
edly as a result of concerns about severe disease course, lack of 
insulin or medical supplies, and economic uncertainty [27]. The 
increased incidence of suicidal thoughts and distress caused by 
COVID poses a unique challenge for clinicians overseeing T1DM 
patients, because they are not only at a greater risk of develop-
ing mental health disorders, but also possess the means to com-
mit suicide in the form of insulin overdose [26].

Although we did not find significant differences in the bio-
chemical parameters of these patients compared to other 
COVID-period hospitalizations, it is worth noting that 3 of them 
were at risk of developing hypoglycaemia (propranolol intake, 
attempted suicide with insulin overdose, amphetamine use). 
However, pre-hospital interventions might have altered their 
blood glucose level at admission.  

Finally, if not for the hospitalizations due to psychosocial 
causes, we would see a  significant decrease in the number 
of hospitalizations in the COVID period in comparison to the 
pre-COVID period (10* vs. 23, p < 0.05). This leads us to be-
lieve that the pandemic might have contributed to a decrease 
in acute hospitalizations, but this was masked by a sharp in-
crease in hospitalizations due to emotional distress. 

Despite the large number of reports on the influence of the 
COVID-19 pandemic on the management of T1DM in children 
and adolescents, the amount of information on the changes in 
hospitalization frequencies is very scarce. According to a meta-
analysis conducted by Wafa et al., out of 21 included studies, 
all used continuous or flash glucose monitoring (CGM/FGM) 

records, self-monitoring blood glucose, or hybrid close loop as 
measurement methods and reported outcomes including blood 
glucose level, HbA1c concentration, time-in-range (TIR), time-
above-range (TAR), or time-below-range (TBR) values [19]. To 
the best of our knowledge, only 3 published studies concern 
the influence of the pandemic on hospitalization frequencies in 
youths with established T1DM [14–16]. However, the first such 
report, by Choudhary et al., included inpatient admissions and 
observations but excluded emergency department visits from 
the number of hospital admissions [14]. The second one evalu-
ated patients under 15 years of age during the first 40 days of 
the pandemic [15]. The third one, by Sarıkaya et al., evaluated 
admissions to the emergency service related to diabetes [16], 
but neither of the aforementioned studies focused precisely on 
the adolescent population. In the context of the age of the stud-
ied population and a focus on the incidence of acute hospitali-
zations, our study remains unique.

We are also aware of the limitations of the study because 
our observations are limited to only one centre. Because we 
collected the data retrospectively, some of our patients lack 
a complete set of studied parameters. Secondly, the study was 
performed on a small sample of patients, and therefore many 
results did not reach statistical significance. Another limitation 
is that the time of observation was limited only to the point of 
admission to the hospital or to the emergency room and it did 
not provide us with more complex data on psychological func-
tioning of our patients. Finally, we did not assess continuous 
glucose monitoring records, and consequently we were unable 
to evaluate time in range (TIR) values.

Conclusions

Excluding the hospitalizations due to psychosocial causes, 
we could see a significant decrease in the number of hospitali-
zations in the COVID period in comparison to the pre-COVID 
period. This leads us to believe that increased supervision dur-
ing the pandemic might have prevented some of the episodes 
of severe disease decompensation, but this was masked by 
the sharp increase in hospitalizations due to emotional dis-
tress. Thus, ensuring patients’ psychological well-being should 
be an important factor in the treatment of T1DM, especially in 
the challenging time of global pandemic.
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