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Diabetes mellitus, one of the challenges in terms of public health at a global
level, with a constant upward evolution in terms of morbidity and mortality
indicators, registers a similar trend in Romania. Although in our country the
values of prevalence, incidence, but also the mortality rate due to diabetes mellitus

are still at a lower level than the values of the European region and those of the
European Union, the constant upward trend indicates that more effective
measures are needed to reduce the negative impact of the disease through better

NTRODUCTION

monitoring of the health status of the population, diagnosing patients with

. . . . prediabetes, establishing antidiabetic treatment early, in order to avoid increased
Diabetes mellitus, one of the chronic diseases costs related to complications and premature deaths.

that is recording an upward trend in terms of both
morbidity and mortality indicators, represents one of
the challenges in terms of public health at a global
level [1]. Thus, the average trend in the incidence of diabe-
tes mellitus increased annually worldwide from 1990 to
2019 by 3.73 cases/100,000 inhabitants, and the average
trend in mortality due to the disease increased annually
until 2005 by 0.43 cases, after which an annual decrease of
0.001 per 100,000 inhabitants was recorded until 2019.
The upward trend concerns both developed and low- and
middle-income countries, and the upward trend in inci-
dence is expected to continue, with the number of cases
estimated to reach 366 million globally by 2030, more than
double the number in 2000, when there were 171 million
cases worldwide. The WHO report on diabetes mortality
indicates a 3% increase from 2000 to 2019, when the dis-
ease caused the death of 1.5 million, with the figure in-
creasing to 3.4 million in 2024, with 1 person with diabe-
tes dying every 6 seconds [1], [2]. In terms of disease prev-
alence, an estimated 589 million adults (20-79 years) with
DM are estimated to have DM globally, representing 1 in 9
people, and by 2050, 1 in 8 people, 853 million, an in-
crease of 45%. The largest increases are estimated in Afri-
ca (142%), the Middle East and North Africa (92%) and
South East Asia (73%). The highest prevalence is found in
low- and middle-income countries/capita, 4 in 5 adults
with DM live in such countries. In addition to diagnosed
DM, many people with undiagnosed disease are estimated,
about 252 million people in 2024, 90% of whom live in
economically less developed countries [2].

In Europe, the prevalence of DM was 9.2% in 2021 and is
estimated to reach 9.8% in 2030, an increase from 61 mil-
lion patients in 2021 to 67 million in 2030. Practically, 1 in
11 adults has DM, while 1 in 3 Europeans has undiagnosed
DM, its prevalence being 35.7% (21.9 million) [3]. Mortal-
ity due to DM recorded a value of 1.1 million in 2021 [3].
294,900 children had type 1 DM in 2021, and each year
another 31,000 children are diagnosed with type 1 DM, the
European region having the highest value globally [3]. In
Romania, in 2021, the prevalence of the disease among
adults was 8.4% [3]. According to the Public Health Na-
tional Institute, there has been a constant increase in the
prevalence of the disease in the last decade, from 832545
patients registered in 2012 to 1254870 in 2021, with 18
counties having values above the national average of

6561.7/100000 inhabitants, the highest values being
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recorded in Hunedoara (9316.6%o000 inhabitants), Olt,
Bucharest, Brasov, and as regions Bucharest Ilfov and
North East. According to official data from WHO / EU-
ROPA, HFA DATABASE, 2022, Romania is among the
countries below the EU average with a prevalence value of
3.9% below the 5.5% EU average and 4.4% average for
the European region [4]. The incidence of the disease is
also increasing from 63,739 new cases in 2012 to 82,552
in 2021, of which 80.5% are patients with type 2 diabetes.
This year, the average incidence value in Romania was
431.7%000 people, with 21 counties exceeding this value.
The highest values are observed in the counties of Caras
Severin (1,648.4%000 people) and Calarasi, almost 4
times the national average, and the regions with the high-
est values are South Muntenia and the West region [4].

And DM mortality is on an upward trend, from a DM mor-
tality rate of 10.2%000 in 2012 to 19.7%000 in 2021, with
the counties with the highest values being Dambovita,
Cilarasi, Arges and Botosani. While the DM type 1 mor-
tality rate is decreasing (from 578 deaths in 2012 to 530
deaths in 2021), the DM type 2 mortality rate is increasing
(from 1276 deaths in 2012 to 2230 in 2021). [4]. Com-
pared to European values, the mortality rate in Romania
was 8.8% in 2022 compared to the EU average of 11.3%
and the European region of 15%.

Although efforts are being made to reduce the negative
consequences and impact of the disease on the population
and society, according to expert estimates, the trend in
terms of morbidity due to DM is an upward one, and the
mortality and disability associated with this condition will
not experience a very favorable evolution in the future
either. Therefore, knowledge of the dynamics of the de-
gree of population impairment, permanent monitoring of
the evolution of the casuistry and the determining risk fac-
tors of the disease is a necessity, and the study/analysis of
the frequency of hospitalization episodes, therefore of seri-
ous casuistry, which requires hospital medical care, best
reflects the extent of the phenomenon. National Institute of
Health Services Management (NIHSM) periodically car-
ries out analyses of hospital morbidity and mortality, try-
ing to outline the picture of the phenomenon at different
points in time to be able to conclude regarding the evolu-
tionary trend of various chronic conditions, with a sig-
nificant impact on the health status of the
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population. The present study analyzes the evolution of
DM episodes requiring hospitalization over the last ten
years, the results of which are presented below.

BJECTIV

Identification at national, regional, and local level of
the geographical distribution of hospitalization episodes in
patients diagnosed with diabetes mellitus (DM), as well as
the temporal evolution of their number, during the period
2014-2024.

ETHODOLOGY

A descriptive, retrospective study was conducted
using data from the National DRG Database, the data be-
ing reported in continuous hospitalization by hospitals in
Romania in contractual relationship with the National
Health Insurance House. In accordance with the provisions
of Order no. 1782/576/2006 on the registration and statisti-
cal reporting of patients receiving medical services in con-
tinuous hospitalization and day hospitalization, with subse-
quent additions and amendments, NIHSM collects and
processes the minimum set of patient-level data for cases
treated in continuous and day hospitalization. The study
used data that were reported during the period 2014-2024,
aiming to analyze data on hospitalization episodes in the
case of patients with DM in Romania, in the aforemen-
tioned (continuous hospitalizations). The data were select-
ed using the ICD-10-AM classification, records from the
observation sheets were extracted and analyzed, which
most frequently had as the main diagnosis one of the
codes: E10 Diabetes mellitus type 1, includes: diabetes
(mellitus): autoimmune, frail, idiopathic, insulin-dependent
[IDDM], with onset in young people, prone to ketosis -
E10.1 Diabetes mellitus type 1 with acidosis (E10.11,
E10.12, E10.13, E10.14, E10.15, E10.16), E10.2 Diabetes
mellitus type 1 with renal complications (E10.21, E10.22,
E10.23, E10.29), E10.3 Diabetes mellitus type 1 with ocu-
lar complications (E10.31, E10.32, E10.33, E10.34,
E10.35, E10.36, E10.39), E10.4 Type 1 diabetes mellitus
with cataract with neurological complications (E10.41,
E10.42, E10.43, E10.49), E10.5 Type 1 diabetes mellitus
with circulatory complications (E10.51, E10.52, E10.53),
E10.6 Type 1 diabetes mellitus with other specified com-
plications (E10.61, E10.62, E10.63, E10.64, E10.65,
E10.69), E10.7 Type 1 diabetes mellitus with multiple
complications (E10.71, E10.73), E10.8 Type 1 diabetes
mellitus with unspecified complications, E10.9 Type 1
diabetes mellitus without complications, E11 Diabetes
mellitus type 2 Includes: diabetes (mellitus) (without obe-
sity) (obesity) - adult-onset, - due to a defect in insulin se-
cretion - insulin-resistant - mature-onset - nonketonic -
E11.0 Diabetes mellitus type 2 with hyperosmolarity
(E11.01, E11.02), E11.1 Diabetes mellitus type 2 with aci-
dosis (E11.11, E11.12, E11.13, E11.14, E11.15, E11.16),
E11.2 Diabetes mellitus type 2 with renal complications
(E11.21, E11.22, E11.23, E11.29), E11.3 Diabetes mellitus
type 2 with ocular complications (E11.31, E11.32, E11.33,
E11.34. E11.35, E11.36, E11.39), E11.4 Type 2 diabetes
mellitus with neurological complications (E11.40, E11.41,
E11.42, E11.43, E11.49), E11.5 Type 2 diabetes mellitus
with circulatory complications (E11.51, E11.52, E11.53),
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E11.6 Type 2 diabetes mellitus with other specified com-
plications (E11.61, E11.62, E11.63. El11.64, E11.65,
E11.69), E11.71 Type 2 diabetes mellitus with multiple
microvascular complications, E11.72 Type 2 diabetes
mellitus with features of insulin resistance, E11.73 Type 2
diabetes mellitus with foot ulceration due to multiple caus-
es, E11.8 Type 2 diabetes mellitus with unspecified com-
plications, E11.9 Type 2 diabetes mellitus without compli-
cations, E13 Other specified forms of diabetes mellitus
Includes: diabetes mellitus (due to) (in) (secondary)
(with): - drug-induced or chemically induced, endocrino-
pathy, genetic defect of: beta-cell function, insulin action,
genetic syndrome, immune-mediated disease, infection,
mature onset of the young (MODY), exocrine pancreatic
disease - E13.0 Other specified forms of diabetes mellitus
with hyperosmolarity (E13.01, E13.02), E13.1), Other
specified forms of diabetes mellitus with acidosis (E13.11,
E13.12, E13.13, E13.14, E13.15, E13.16), E13.2 Other
specified forms of diabetes mellitus with renal complica-
tions (E13.21, E13.22, E13.23, E13.29), E13.3 Other spec-
ified forms of diabetes mellitus with ocular complications
(E13.31, E13.32, E13.33, E13.34, EI13.35, E13.36,
E13.39), E13.4 Other specified forms of diabetes mellitus
with neurological complications (E13.40, E13.41, E13.42,
E13.43, E13.49), E13.5 Other specified forms of diabetes
mellitus with circulatory complications (E13.51, E13.52,
E13.53), E13.6 Other specified forms of diabetes mellitus
with other specified complications (E13.61, E13.62,
E13.63, E13.64, E13.65, E13.69), E13.7 Other specified
forms of diabetes mellitus with multiple complications
(E13.71, E13.72, E13.73), E13.8 Other specified forms of
diabetes mellitus with unspecified complications,
E13.90ther specified forms of diabetes mellitus without
complications, E14 Diabetes mellitus, unspecified - E14.0
Diabetes mellitus, unspecified with hyperosmolarity
(E14.01, E14.02), E14.1 Diabetes mellitus, unspecified
with acidosis (E14.11, E14.12, E14.13, El14.14, E14.15,
E14.16), E14.2 Diabetes mellitus, unspecified with renal
complications (E14.21, E14.22, E14.23, E14.29), E14.3
Diabetes mellitus, unspecified with ocular complications
(E14.31, E14.32, El14.33, El14.34, EI14.35, El14.36,
E14.39), E14.4 Diabetes mellitus, unspecified with neuro-
logical complications (E14.40, E14.41, E14.42, E14.43,
E14.49), E14.5 Unspecified diabetes mellitus with circula-
tory complications (E14.51, E14.52, E14.53), E14.6 Un-
specified diabetes mellitus with other specified complica-
tions (E14.61, E14.62, E14.63, E14.64, E14.65, E14.69),
E14.7 Unspecified diabetes mellitus with multiple compli-
cations (E14.71, E14.72, E14.73), E14.8 Unspecified dia-
betes mellitus with unspecified complications, E14.9 Un-
specified diabetes mellitus without complications.

In accordance with the provisions of Law 190/2018 and
Art. 13 of EU Regulation no. 679/2016, personal data are
deleted upon transmission to NIHSM, and the identifica-
tion of persons for the purpose of analysis is based on en-
crypted personal identification code. The age of the pa-
tients was calculated in years, as the difference between
the date of admission and the date of birth. The data were
processed using the SQL Server Management Studio Ex-
press 2005 software program, the subsequent processing
and analysis was performed using SPSS and Excel pro-
grams. The analysis was performed according to a _}m
series of demographic and socioeconomic
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variables, such as age, length of hospitalization, Graph no. 2. Evolution hospitalization episodes in patients with DM,
discharge status, etc., information included in 2014-2024 at national level
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The data extracted from the national DRG
database were processed, analyzed, and inter- spp00
preted in relation to a series of demographic
variables and socioeconomic characteristics 2090
(sex, age, area of residence, length of hospitali-
zation, in-hospital mortality rate, discharge sta-
tus) tracking the geographical distribution and
temporal evolution of hospitalization episodes
in patients with diabetes mellitus, in hospitals in
our country, during the period 2014-2024.

1. Total number of hospitalization episodes in pa-
tients with DM, registered in Romania, during 2014
-2024

The total number of continuous hospitalization episodes
for patients with DM registered in Romania, during the
period 2014-2024, was 553,400 episodes, of which most
were coded as type 2 diabetes mellitus (75%), and 24%
were hospitalization episodes due to type 1 diabetes melli-
tus — graph no. 1

Graph no. 1. Hospitalization episodes by type of main
diagnosis at discharge, in patients with DM, 2014-2024 at
national level
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The most common coding for type 2 diabetes mellitus
were: Type 2 diabetes mellitus with diabetic polyneuropa-
thy (19%), Type 2 diabetes mellitus with poor control
(18%), Type 2 diabetes mellitus with multiple microvascu-
lar complications or Type 2 diabetes mellitus with other
specified complications (approx. 16%). In the case of type
1 diabetes, the most common coding were Type 1 diabetes
mellitus with multiple microvascular complications (21%)
or Type 1 diabetes mellitus with poor control (20.6%).

2. Temporal evolution in terms of hospitalization epi-
m sodes of patients with DM, in Romania, 2014-2024
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The temporal evolution of hospitalization episodes in pa-
tients with DM during this period can be seen in graph no.
2. It is noted that the hospitalization situation was approxi-
mately constant until 2020, with the onset of the corona-
virus pandemic, hospitalizations being reduced by approx-
imately 2 times. From 2022, the upward slope of hospitali-
zations resumes, with 2023 representing the year with the
most episodes, however in a much smaller number com-
pared to the period before 2020. Type 2 diabetes recorded
an upward trend in hospitalizations before the pandemic,
so that during the pandemic the same reduction of approxi-
mately 2 times in the number of hospitalization episodes
was observed, which began to increase starting in 2022.
The halving of hospitalizations during the pandemic is also
observed for cases of type 1 diabetes, with the mention
that before the coronavirus pandemic the number of hospi-
talizations was in a marked decrease, with approximately
1.5 times fewer cases in 2019 compared to 2014.

3. Distribution of hospitalization episodes of patients
with DM, by discharge department

The most hospitalization episodes for patients with DM
were recorded in the Diabetes, Nutrition and Metabolic
Diseases departments (60% of the total) and Internal Med-
icine (20%).

4. Distribution of hospitalization episodes in patients
with DM, at regional and local level, 2014-2024

In terms of the residential environment where patients with
this diagnosis come from, it is found that most hospitaliza-
tion episodes were recorded in patients from urban areas
(55%). At regional level, most hospitalization episodes for
patients with DM were recorded during the study period in
the South East regions (20% of the national total), South
and North East approximately 15%. The Bucharest Ilfov
regions, with approximately 4.5% and West 9%, had the
fewest hospitalizations - graph no.3.

Compared to the number of inhabitants (average popula-
tion in the last 10 years in each region), the descending
order of regions that recorded hospitalization episodes
of patients with DM was: South East region
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Graph no. 3. Distribution of hospitalization episodes in patients Of the total number of hospitalization episodes

with DM, at regional level in Romania, 2014-2024
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Graph no. 4. Distribution of hospitalization episodes in patients with
DM, by population (10-year average) at regional level, in Romania,

2014-2024
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(457.80 episodes/10,000 people), South West region
(336.97 episodes/10,000 people), West (296.22 epi-
sodes/10,000 people), South (292.18 episodes/10,000 peo-
ple), Center region (284.61 episodes/10,000 people), North
West region (270.91 episodes/10,000 people), North East
(250.21 episodes/10,000 people) and Bucharest Ilfov re-
gion (108.41 episodes/10,000 people) - graph no. 4.

At the local level, the most hospitalization episodes were
recorded between 2014-2024 in Buzau, Suceava, Timis
counties. The last places are occupied by Salaj, Vaslui and
Dambovita counties — graph no. 5.

Compared to the population of each county (calculated as
the average of the 10 years), a change in the ranking is
observed in graph no. 6, with the counties of Buzau
(1172.03 episodes/10,000 people), Mehedinti (803.78 epi-
sodes/10,000 people) and Covasna (694.27 epi-
sodes/10,000 people) in the first places, and the municipal-
ity of Bucharest and the counties of lasi and Dambovita in
the last places.

5. Distribution of hospitalization episodes in patients
with DM, by patient's gender

with this type of main diagnosis at discharge, rec-
orded during the study period, most belonged to
women, approximately 51%, and the distribution
of cases according to the type of diagnosis at dis-
charge and gender can be seen in graph no. 7. If in
the case of type 2 diabetes most hospitalization
episodes were recorded among women, in the case
of type 1 diabetes, the male gender predominates.

6. Distribution of hospitalization episodes in
patients with DM, by patient's age

Data analysis by age group shows that for the en-
tire study period, most hospitalization episodes
were recorded in people over 70 years of age (68%
of the total), but a significant percentage is also
observed in adults over 50 years of age (32%).
The average age of those hospitalized during this
period was 60.24 years, by area of residence the
ages have similar averages (60.16 years in rural
areas and 60.315 in urban areas), and by gender
: the average age was 58.41 years in men and 62
! years in women. By diagnosis type, the average
age values were the lowest in patients diagnosed
with type 1 diabetes (49.77 years), and the highest
in patients with type 2 diabetes (65.23 years).

120000

7. Distribution of hospitalization episodes in
patients with DM, by the average duration of
hospitalization

The average length of hospitalization for inpatient
episodes for patients with DM in continuous hos-
pitalization was 6.4 days in the period 2014-2024,
varying throughout the study period, with values
above the average for the period being recorded
between 2014-2017 and 2020, 2021, with the max-
imum value in 2021 (6.72 days). The lowest value
is observed in 2024 — 5.85 days. The average duration of
hospitalization recorded for patients discharged with a di-
agnosis of type 1 diabetes was 6.27 days (the maximum
duration for patients with the code Diabetes mellitus type
1 with peripheral angiopathy, with gangrene was 11.55
days), and for patients with type 2 diabetes was 6.31 days
(the most hospitalized were those coded as Diabetes melli-
tus type 2 with peripheral angiopathy, with gangrene,
11.75 days).

8. Distribution of hospitalization episodes in patients
with DM, by patient's discharge status and the in-
hospital mortality rate

Depending on the patient's condition at discharge, data
analysis indicates that of the total number of episodes re-
ported in continuous hospitalization in patients with DM,
the majority were discharged in an improved condition
(91% of the total). Very small percentages were dis-
charged as inpatients or cured, and a small percentage died
(0.87%) — graph no. 8.

The calculated in-hospital mortality rate was 0.87%
over the entire study period, with values ranging

+kd
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Graph no. 5. Distribution of hospitalization episodes in
patients with DM, at local/county level, in Romania 2014
-2024
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Graph no.7. Hospitalization episodes in patients with
DM, depending on the patient's gender and type of diag-
nosis at discharge, 2014-2024 at national level
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Graph no. 6. Distribution of hospitalization episodes in
patients with DM, at local/county level, according to the
population (10-year average) 2014-2024
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Graph no. 8. Hospitalization episodes in patients with
DM, by patient's discharge status, in Romania, 2014-
2024
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between 0.59% in 2014 and 1.91 in 2021. Most of the de-
ceased were elderly (average age 70.84 years), diagnosed
with type 2 diabetes mellitus with peripheral angiopathy,
gangrene (21.5% of total deceased) or type 2 diabetes
mellitus with other specified complications (15%).

ONCLUSIONS
Following the analysis of data from the period 2014-

2024 regarding the hospitalization of patients with DM, the
following conclusions can be drawn:

The total number of hospitalization episodes in pa-
tients diagnosed with DM during the period 2014-
2024 was 553,400 episodes;

The temporal evolution of the number of hospitaliza-
tion episodes due to DM was approximately constant
until 2020 when hospitalizations were reduced by ap-
proximately 2 times; From 2022, the upward slope of
hospitalizations resumes, however in a much smaller
number compared to the period before 2020. Type 2
diabetes recorded an upward trend in hospitalizations
before the pandemic, but during the pandemic it was
reduced by approximately 2 times, starting with 2022,
a new increase was observed. The halving of hospitali-
zations during the pandemic is also observed for cases
of type 1 diabetes, with the mention that prior to the
coronavirus pandemic, the number of hospitalizations
was in a marked decrease, approximately 1.5 times
fewer cases in 2019 compared to 2014. - Most hospi-
talizations were recorded in the departments of Diabe-
tes, Nutrition and Metabolic Diseases and Internal
Medicine;

In terms of the main diagnosis at discharge, three quar-
ters of the episodes recorded were for type 2 diabetes
mellitus and one quarter were episodes of hospitaliza-
tion due to type 1 diabetes mellitus; in the case of type
2 diabetes mellitus the most frequent coding for were
recorded for: Type 2 diabetes mellitus with diabetic
polyneuropathy, Type 2 diabetes mellitus with poor
control, Type 2 diabetes mellitus with multiple micro-
vascular complications or Type 2 diabetes mellitus
with other specified complications, and for type 1 dia-
betes the most frequent coding were Type 1 diabetes
mellitus with multiple microvascular complications or
Type 1 diabetes mellitus with poor control.

More than half of those hospitalized come from urban
areas;

The spatial distribution analysis of hospitalizations
due to this type of diagnosis indicates a predominance
in terms of absolute frequency of cases in the South
East, South and North East regions, and in the case of
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values reported to the population of each region, the
leaders are South East, South West, West and South; -
At the local level, the highest absolute frequencies of
the number of hospitalizations were recorded in
Buzéu, Suceava, Timis counties, and reported to the
population of each county, the first places were
Buzéu, Mehedinti and Covasna counties;

Most hospitalizations due to DM belonged to women,
with type 2 DM also prevailing in women, while for
type 1 diabetes, men recorded the most hospitaliza-
tions;

In terms of patient age, almost three quarters of hospi-
talizations were recorded in the case of elderly people
over 70 years old, but a third also targeted adults over
50 years old, the average age of those hospitalized
during this period was 60.24 years old, by gender the
average age was 58.41 years old in men and 62 years
old in women. For type 1 diabetes the average age was
49.77 years old, and for patients with type 2 diabetes
65.23 years old; - The average duration of hospitaliza-
tion for these patients was 6.4 days, with a maximum
of - 6.72 days in 2021, with variations above the aver-
age for the period between 2014-2017 and 2020, 2021.
The highest average values of the duration of hospital-
ization were recorded for patients diagnosed with type
1 diabetes mellitus of 6.27 days (the maximum dura-
tion for patients with the code Diabetes mellitus type 1
with peripheral angiopathy, with gangrene 11.55
days), and for patients with type 2 diabetes mellitus of
6.31 days (those coded as Diabetes mellitus type 2
with peripheral angiopathy, with gangrene 11.75 days
were hospitalized the most);

Most of the patients were discharged in an improved
condition, and very small percentages were discharged
as inpatients or cured, also a small percentage died
(0.87%), with the in-hospital mortality rate oscillating
between 0.59% in 2014 and 1.91% in 2021. Most of
the deceased were elderly (average age 70.84 years)
diagnosed with type 2 diabetes mellitus with peripher-
al angiopathy, with gangrene (one fifth) or type 2 dia-
betes mellitus with other specified complication
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