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Abstract
Aim. The purpose of this study was to analyze the hospitalization of diabetes mellitus patients in Polish hospitals in 2005-2009.
Materials and Methods. Data was taken from a nationwide database, kept at the National Institute of Public Health – 
National Institute of Hygiene in Warsaw. Data gathered for this work related to patients whose main cause of hospitalization 
was diabetes.
Results. In the period of five years the number of diabetes-caused hospitalizations increased by nearly 22% – from 172.2 per 
100 thousand in 2005 to 209.9 per 100 thousand in 2009. Hospital treatment covered mainly patients suffering from type 2 
diabetes (116.4 per 100 thousand in 2009), as well as type 1 diabetes (87.6 per 100 thousand in 2009). Patients under 39 years 
of age were more often hospitalized because of type 1 diabetes, whereas in the older age groups patients were more often 
treated in hospitals for type 2 diabetes. Generally, in both types of the disease, older patients required hospitalizations more 
often than the younger ones. Cardiovascular diseases were the most reported co-morbidity in both types of the disease. In 
2005-2009 the hospital mortality rate decreased with regard to both types of diabetes and an average length of hospital 
stay decreased by one day, reaching 8.1 days in 2009.
Conclusion. It must be emphasized that the growing epidemic of diabetes and its complications are an important challenge 
to society. The percentage of people hospitalized due to diabetes is increasing every year and consumes significant resources 
dedicated to health care. Early diagnosis and appropriate treatment of diabetes are imperative, as well as reducing the 
disparities in access to medical care (ambulatory and stationary) for town and country residences.
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The World Health Organization lists diabetes among 
the top four non- communicable diseases (together with 
cardiovascular diseases, cancers, chronic respiratory 
diseases) that represent a leading threat to human health 
and development [1]. These four diseases are responsible for 
an estimated 60% of all deaths globally, and diabetes alone 
may even cause one in five deaths globally, according to the 
analysis by Roglic et al. [2]. Studies by Wild et al. [3] showed 
that approximately 171 million people worldwide suffered 
from diabetes in 2000 and this number will double by 2030. 
An even less optimistic prognosis can be found on the web 
pages of the International Diabetes Federation (IDF) [4]. Data 
published in the IDF Diabetes Atlas indicate that 285 million 
adults are already sick (6.6% of the adult population) and that 
this number may even reach 438 million by 2030. In Poland, 
diabetes is also a serious health problem. According to IDF 
data, 7.6% of Polish people aged 20-79 suffer from diabetes. 
An increased incidence of both type 1 and type 2 diabetes is 
noted in adults and in children [5, 6, 7, 8, 9]. Unrecognized 
diabetes remains an important problem. Studies conducted in 

Germany and the USA, among others, indicate that even 40-
50% of cases of diabetes remain unrecognized [10, 11]. People 
with undiagnosed diabetes, as well as those suffering from 
diagnosed diabetes, face a 2.5-3 times higher risk of death than 
people with normoglycaemia [12]. Late diagnosis of diabetes or 
ineffective treatment may lead to many serious complications 
resulting in increased frequency of hospitalization, disabilities 
and premature deaths [13, 14, 15]. Studies conducted in some 
countries on diabetes diagnosis and treatment costs indicated 
the importance of the problem in many societies [16, 17, 18]. 
Hospitalization costs due to co-morbidity lead to increase in 
the cost of diabetes diagnosis and treatment.

MATERIAL AND METHODS

Data on patients hospitalized in Poland because of diabetes 
were taken from a nationwide database, kept since 1979 in the 
Centre for Monitoring and Analyses of Population Health in 
the National Institute of Public Health – National Institute 
of Hygiene in Warsaw. This database contains information 
under the Statistical Research Programme of Public Statistics. 
Data comes from the great majority of general hospitals in 
Poland (90.8% in 2005, 92.4% in 2007, 90.3% in 2009). The 
analyzed data relates to patients for whom the main cause of 
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hospitalization was diabetes, as classified in the International 
Classification of Diseases and Health Problems ICD-10: E-10 
(insulin-dependent diabetes mellitus), E-11 (non-insulin-
dependent diabetes mellitus), E-12 (malnutrition-related 
diabetes mellitus), E13 (other specified diabetes mellitus) 
and E14 (unspecified diabetes mellitus) [19].

The hospitalization rates were used to evaluate 
the ‘hospitalized’ incidence of diabetes (number of 
hospitalizations due to diabetes per year by analyzed unit 
of population). In-hospital fatality was calculated as the 
percentage of patients deceased due to diabetes among all 
those hospitalized.

RESULTS

The conducted analyses showed that the percentage of 
patients treated in hospitals because of diabetes amounted to 
1.15 % of all hospitalizations in 2009, and was significantly 
higher than in 2005 (1.01%) and in 2007 (1.04%) respectively.

In five years, the number of diabetes-caused hospitalizations 
grew by almost 22% (from 172.2 per 100 thousand in 2005 
to 209.7 per 100 thousand in 2009), with a similar rate in 
men (by 22.2%) and women (21.4%) (Tab. 1). Hospitals 
mainly admitted patients suffering from type 2 diabetes 
(116.3 per 100 thousand in 2009) and type 1 diabetes (87.5 

per 100 thousand in 2009). In the period under analysis, the 
frequency of hospitalization due to type 1 diabetes increased 
by 25.7%, and the frequency of hospitalization due to type 
2 diabetes rose by 17%.

It should  be stressed that  the percentage of patients 
admitted electively decreased in the  analyzed years from 
40% in 2005 to 31% in 2009, while the emergency admissions 
increased from 62% percent in 2005 to 69% in 2009.

Analysis of the age structure of patients hospitalized 
due to diabetes showed that patients under 39 years of age 
were more often hospitalized for type 1 diabetes, and the 
older patients more frequently treated in hospitals for type 
2 diabetes (Tab.  2, 3). Generally, however, in both types 
of disease, patients from the older age groups were more 
frequently admitted to hospitals than younger patients. A 
strong increase of hospitalizations due to type 1 diabetes was 
noted in men from the age group 50-59 and in women in the 
age group 60-69 years. In the case of type 2 diabetes, a sharp 
increase of the hospitalization frequency was visible in both 
men and women from the 50-59 age group.

The biggest increase in hospitalization due to both types 
of diabetes was noted in children and adolescents. During 
five years, in the 0-9 age group the hospitalization frequency 
due to type 1 diabetes rose by 42%, whereas in the 10-19 age 
group the hospitalization frequency due to type 1 diabetes 
was higher by 57.5 %, and due to type 2 diabetes – by 29.4%.

Table I. Hospitalization trends in different types of diabetes mellitus in 2005, 2007 and 2009. Hospitalization rates per 100 thousand inhabitants

Type of diabetes 
mellitus

2005 – N=65714 2007 – N=70385 2009 – N=80013 Percentage difference* 2005-2009

Overall M F Overall M F Overall M F Overall M F

Overall 172.2 170.2 174.0 184.6 183.4 185.9 209.7 208.0 211.3 21.8 22.2 21.4

E10 69.6 74.3 65.2 75.9 80.8 71.4 87.5 93.0 82.5 25.7 25.2 26.5

E11 99.4 91.9 106.5 104.6 97.6 111.2 116.3 108.0 124.0 17.0 17.5 16.4

E12 0.3 0.3 0.3 0.2 0.2 0.3 0.2 0.2 0.2 -33.4 -33.4 -33.4

E13 2.0 2.7 1.2 2.9 3.7 2.2 3.2 4.0 2.5 60.0 48.0 108.0

E14 0.9 1.0 0.8 1.0 1.1 0.8 2.5 2.8 2.2 177.8 180.0 175.0

M – males
F – females
*no sign indicates an increase, minus sign (-) indicates decrease
Codes of diabetes mellitus types by the International Classification of Diseases and Related Health Problems ICD-10:
E10 – insulin-dependent diabetes mellitus (type 1 diabetes mellitus)
E11 – non-insulin-dependent diabetes mellitus (type 2 diabetes mellitus)
E12 – malnutrition-related diabetes mellitus
E13 – other specified diabetes mellitus
E14 – unspecified diabetes mellitus

Table 2. Hospitalization trends in type 1 diabetes mellitus (E10) by age and gender (2005-2009). Hospitalization rate per 100 thousand inhabitants

Age groups
(in years)

2005 – N=26546 2007 – N=28938 2009 – N=33402 Percentage difference* 2005-2009

Overall M F Overall M F Overall M F Overall M F

Overall 69.6 74.3 65.2 75.9 80.8 71.4 87.5 93.0 82.5 25.7 25.2 26.5

0-9 35.0 34.6 35.3 42.3 39.8 45.0 49.7 47.6 51.9 42.0 37.5 47.4

10-19 66.7 65.5 68.0 82.5 80.3 84.6 105.1 102.0 108.3 57.5 55.7 59.3

20-29 30.4 32.4 28.2 33.0 34.7 31.3 35.6 34.6 36.7 17.1 6.7 30.1

30-39 36.8 48.6 24.7 39.2 50.6 27.6 41.5 50.1 32.7 12.8 3.1 32.4

40-49 50.6 69.7 31.7 53.2 72.6 33.8 55.7 74.3 37.2 10.1 6.6 17.4

50-59 88.3 113.9 64.8 88.3 116.1 62.8 97.8 129.9 68.1 10.8 14.0 5.1

60-69 126.6 143.2 113.6 142.0 159.2 128.4 164.4 190.2 143.5 29.9 32.8 26.3

70-79 188.9 179.8 194.5 193.1 185.5 197.9 213.0 217.6 210.1 12.8 21.0 8.0

80+ 169.3 151.8 176.5 170.6 153.9 177.4 219.1 221.1 218.2 29.4 45.7 23.6

M – males
F – females
*no sign indicates an increase, minus sign (-) indicates decease
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Table 4 presents the incidence of co-morbidities in 
diabetic patients. Co-morbidities were more frequent in 
patients hospitalized due to type 2 diabetes (75.2%) than in 
patients treated for type 1 diabetes (53.4%). In both types of 
diabetic patients, cardiovascular diseases (CVDs) were the 
predominant co-morbidity. CVDs were diagnosed in 58.7% 
of patients hospitalized due to type 2 diabetes and in 43% 
of patients treated for type 1 diabetes. Other co-morbidities 
were much less frequent in patients suffering from both 
types of diabetes.

Table 5 presents in-hospital fatality among patients with 
type 1 and 2 diabetes in 2005-2009. The five-year analyses 
showed a decrease in number of deaths in both types of 
diabetes. Nevertheless, in 2009, 1.6% of men and 2% of 
women hospitalized because of type 1 diabetes died in 
hospitals. In-hospital deaths were also noted in 2% of men 
and 2.4% of women with type 2 diabetes. In both types of 
the disease the percentage of deaths rose with patients’ age.

During the five analyzed years the duration of 
hospitalization by patients treated for diabetes decreased 
by one day to 8.1 days in 2009 (Tab. 6). Gender did not 
significantly influence the length of stay in hospital. It was 
also noted that hospitalizations were the shortest in the case 
of young patients and increased with patients’ age.

Table 3. Hospitalization trends in type 2 diabetes mellitus (E11) by age and gender (2005-2009). Hospitalization rate per 100 thousand inhabitants

Age groups
(in years)

2005 – N=37947 2007– N=39880 2009– N=44361 Percentage difference*  2005-2009

Overall M F Overall M F Overall M F Overall M F

Overall 99.4 91.9 106.5 104.6 97.6 111.2 116.3 108.0 124.0 17.0 17.5 16.4

0-9 0.3 0.3 0.4 0.4 0.4 0.3 0.6 0.7 0.5 100.0 133.3 25.0

10-19 1.7 1.4 1.9 1.6 1.5 1.6 2.2 1.8 2.7 29.4 28.6 42.1

20-29 3.8 4.5 3.0 4.5 5.0 4.1 3.9 4.0 3.8 2.6 -11.1 26.7

30-39 15.6 21.6 9.3 15.3 22.2 8.3 14.3 20.2 8.4 -8.3 -6.5 -9.7

40-49 59.6 81.2 38.2 59.0 82.3 35.8 56.2 76.9 35.5 -5.7 -5.3 -7.1

50-59 167.2 206.5 131.0 162.4 203.8 124.3 166.4 209.3 126.8 -4.5 1.4 -3.2

60-69 284.8 286.9 283.0 293.9 307.2 283.4 329.5 350.2 312.8 15.7 22.1 10.5

70-79 441.0 373.4 482.7 455.7 393.3 494.7 494.0 429.6 534.5 12.0 15.1 10.7

80+ 486.8 435.2 508.1 504.4 421.4 538.7 573.9 522.6 595.6 17.9 20.1 17.2

M – males; F – females. *no sign indicates an increase, minus sign (-) indicates decrease

Table 4. Frequency of predominant co-existing diseases among 
hospitalized patients with diabetes mellitus in 2009 by gender and 
type of diabetes

Co-existing diseases Type 1 diabetes Type 2 diabetes

Overall M F Overall M F

Diseases of the circulatory system
(I00-I99)

43.0 40.7 45.3 58.7 55.7 61.1

Endocrine, nutritional and 
metabolic diseases (E00-E90)

13.5 12.0 15.0 11.0 11.4 10.6

Diseases of the skin and 
subcutaneous tissue (L00-L99)

10.9 13.4 8.3 4.3 5.6 3.4

Diseases of the genitourinary 
system (N00-N99)

7.5 6.6 8.4 7.4 7.1 7.7

Diseases of the digestive system
(K00-K93)

6.4 8.0 4.8 4.8 5.8 4.0

Diseases of the respiratory system
(J00-J99)

4.9 5.3 4.6 4.4 4.8 4.1

Diseases of the eye and adnexa
(H00-H59)

3.4 3.1 3.7 0.8 0.9 0.8

Other diseases 10.4 10.9 9.9 8.6 8.7 8.3

Persons with at least one 
coexisting disease

53.4 52.7 54.2 75.2 73.4 76.7

M – males; F – females
Groups of diseases and their codes by the International Classification of Diseases and Related 
Health Problems ICD-10

Table 5. Hospital fatality rates (%) due to type 1 and type 2 diabetes mellitus by age and gender (2005-2009)

Age groups (in years) Type 1 diabetes mellitus Type 2 diabetes mellitus

2005 2007 2009 2005 2007 2009

M F M F M F M F M F M F

Overall 2.3 2.7 2.0 2.5 1.6 2.0 2.2 3.0 2.1 2.7 2.0 2.4

0-9 0 0 0 0.1 0 0 0 0 0 0 0 0

10-19 0 0.1 0 0 0 0 0 0 0 0 0 0

20-29 0.5 0.2 0.2 0 0 0.1 0 1.1 0 0.8 0 0

30-39 1.0 0.6 1.2 0.6 0.6 0.1 0.5 0.4 0.7 0 0 0.4

40-49 2.2 1.7 1.3 0.8 1.0 0.7 1.2 2.1 0.6 0.2 0.5 0.2

50-59 2.0 2.0 1.8 0.9 1.2 1.1 1.0 1.2 0.9 0.8 0.8 0.8

60-69 5.4 5.2 2.9 2.0 2.6 1.3 3.3 2.7 1.9 1.3 1.4 1.1

70-79 4.3 4.6 4.8 4.7 4.1 3.6 3.2 4.2 3.7 2.8 3.5 2.5

80+ 2.9 4.3 8.6 9.6 6.2 7.6 3.2 3.0 6.7 6.3 6.3 5.6

M – males; F – females
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Analysis of hospitalizations due to diabetes mellitus (type 1 
and type 2) in 2005-2009 showed a significant increase in the 
number of patients, both among people from the urban and 
from rural areas (Tab. 7). In type 1 diabetes, the increase of 
hospitalization for urban residents was 29.4% and 25% for 
the inhabitants of rural areas. More spectacular differences 
were observed for the patients hospitalized with type 2 
diabetes: the hospitalization rate increased by 23.5% for 
urban residents and 11.3% for rural residents. In the analyzed 
period, men from the urban areas were more often admitted 
to hospitals in a comparison to men living in rural areas. 
However, among women this trend was reversed. Generally, 
women from rural areas were more frequently hospitalized 
due to diabetes.

DISCUSSION

It can be assumed that an increase of hospitalizations 
caused by diabetes observed in this study, affecting nearly 
210 people per 100 thousand inhabitants in 2009, is a 
consequence of an increasing prevalence of diabetes in 
Poland, a phenomenon that has been noted in recent years 
[20, 21]. According to the estimations of the Ministry of 
Health the present rate of diabetes morbidity amounts to 
5-6% [22], lower than the rate cited by the International 

Diabetes Federation (7.6%) [4]. Probably, the actual incidence 
of diabetes will be known after the finalization of the Diabetes 
Register (covering adult patients) and the Developmental Age 
Register (covering children and adolescents), which has been 
under implementation since 2009 within the ‘Programme of 
Diabetes Prevention and Treatment in Poland’ [22].

Data from Polish Center for Information Systems in Health 
Care show that in Poland there are 304 in-patient diabetes 
wards and 2,110 out-patient diabetic clinics. However, studies 
conducted in Poland within the framework of the ‘PolDiab 
Programme’ in 2005 found that over half of the diabetic 
patients remained under care carried out by primary care 
physicians or family doctors, and 22% under the care of 
specialist at a diabetes clinic. Other patients contacted the 
specialist in diabetology at least once a year. In order to 
improve care for patients suffering with diabetes, in 2008 the 
National Health Fund (insurance) under annual contracts 
(capitation system) allowed GPs and family doctors to care 
for patients with diabetes.

In 2005-2009, the frequency of diabetes-caused 
hospitalization among young Polish patients (0-29) increased. 
A similar situation has been observed in recent years in 
American young adults and children [23]. Nevertheless, data 
presented by Wang et al. [24] for the period 1998-2006 indicate, 
differently from Poland, a decreased frequency of diabetes-
caused hospitalizations in the American adult population. 

Table 6. Average length of stay in hospital (in days) by age groups, among diabetes mellitus patients (2005-2009)

Age 
groups
(in 
years)

2005 2007 2009

Overall M F Overall M F Overall M F

X SD X SD X SD X SD X SD X SD X SD X SD X SD

Overall 9.1 8.9 9.1 9.4 9.3 9.5 8.6 9.6 5.2 5.4 6.1 6.3 8.1 7.9 8.1 7.8 8.2 8.1

0-9 6.9 6.3 6.6 9.5 6.4 6.3 5.7 5.9 5.2 5.4 6.1 6.3 5.2 5.3 5.1 5.4 5.2 5.1

10-19 6.4 5.5 6.0 5.2 6.2 5.6 5.2 5.0 5.1 5.0 5.3 5.1 4.9 4.5 4.8 4.4 5.0 4.6

20-29 6.9 4.7 6.9 4.6 6.9 4.8 6.7 4.3 6.7 4.2 6.7 4.4 6.3 4.1 6.5 4.2 6.2 4.0

30-39 7.9 7.0 7.8 5.5 8.1 9.3 7.5 9.2 7.6 10.4 7.3 5.8 6.9 5.2 7.0 5.3 6.8 4.9

40-49 8.4 7.4 8.5 7.9 8.6 7.3 8.2 8.9 8.2 8.7 8.2 9.3 7.6 6.7 7.7 7.0 7.4 5.9

50-59 8.9 9.0 9.1 9.4 8.9 9.1 8.7 11.2 8.6 8.3 8.8 14.7 8.1 8.3 8.2 7.9 8.1 9.0

60-69 9.6 9.6 10.4 11.5 9.5 9.3 9.3 9.3 9.5 9.3 9.0 9.2 8.7 8.4 8.9 8.8 8.4 8.0

70-79 10.0 9.7 10.5 10.6 10.2 10.5 9.5 9.8 9.9 10.4 9.3 9.4 8.9 7.8 9.1 8.2 8.8 7.5

80+ 9.9 9.8 9.8 9.4 10.2 10.4 9.5 10.8 9.2 8.8 9.6 11.3 9.3 9.9 9.1 8.4 9.3 10.4

M – males; F – females; X – Mean; SD – Standard Deviation

Table 7. Hospitalization trends in type 1 (E10) and type 2 (E11) diabetes mellitus by place of residence (2005-2009). Hospitalization rates per 
100 thousand inhabitants

Type of diabetes 
mellitus

2005 2007 2009 Percentage difference* 2005-2009

Overall M F Overall M F Overall M F Overall M F

URBAN

E10 70.9 78.8 63.9 77.7 85.7 70.5 91.8 100.9 83.6 29.4 28.1 30.8

E11 97.4 95.5 99.1 104.2 102.9 105.2 120.3 116.9 123.4 23.5 22.4 24.5

RURAL

Overall M F Overall M F Overall M F Overall M F

E10 64.7 64.7 64.7 73.3 73.5 73.1 80.9 81.3 80.6 25.0 25.7 24.6

E11 98.7 82.3 115.0 105.7 89.7 121.6 109.8 94.7 124.8 11.3 15.1 8.5

M – males; F – females; *no sign indicates an increase, minus sign (-) indicates decrease

Codes of diabetes mellitus types by the International Classification of Diseases and Related Health Problems ICD-10:
E10 – insulin-dependent diabetes mellitus (type 1 diabetes mellitus)
E11 – non-insulin-dependent diabetes mellitus (type 2 diabetes mellitus)
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The authors link this decrease to an improved quality of 
primary health care in the USA. Hospitalization of patients 
suffering from uncontrolled diabetes, which represents 32% 
of all diabetic patients admitted to hospitals in the USA in 
2004, still remains a problem [25]. According to Kim, the 
hospitalization rate in the USA could be lower if patients with 
uncontrolled diabetes, requiring only emergency services, 
could receive out-patient care instead of hospitalization.

Approximately 98% of all patients hospitalized in Poland 
due to diabetes were those diagnosed with type 1 and 2 
diabetes. However, the structure of hospitalizations related 
to either type of diabetes differed considerably from the 
prevalence of those diseases in the general population. 
Generally, type 2 diabetes prevails in all diabetic patients 
(85-90% of all cases) [4], but those suffering from type 2 
diabetes represents 56% of all Polish hospitalized patients. 
Patients with type 1 diabetes represents 42% of hospitalized 
diabetic patients in Poland. It is important to note that in 
the five-year analysis the number of patients hospitalized 
because of type 1 diabetes increased more than the number 
of patients treated for type 2 diabetes. The reasons for this 
phenomenon are ambiguous. Type 1 diabetes is related to 
irreversible damage of pancreatic beta cells caused by the 
autoimmunological process, and affects mainly young people 
[26, 27]. Recent studies show a big increase in the incidence 
of type 1 diabetes in children and adolescents [8, 9, 28, 29]. 
Changes in the environment, an early introduction of cows’ 
milk to childrens’ diet and enteroviral infections are listed 
among many hypothetical reasons for this upward trend 
[30, 31]. Studies conducted in Poland by Jaworska et al. [32], 
and the PolDiab Programme showed poor quality of care for 
patients with diabetes, especially those with type 1 diabetes, 
which may also affect the increase in hospitalization among 
these patients [33].

Data from the last few decades point to a significant growth 
in the number of people suffering from type 2 diabetes [1]. 
One of the reasons for this diabetes epidemic is linked to 
the problem in many societies of obesity and increase in the 
number of people classed as overweight. This process has 
lasted for decades [34, 35]. Abdominal obesity, related to a 
substantial accumulation of fat tissue, mostly around the 
abdomen, is seen as one of the main factors which foster 
the development of diabetes [36]. Studies by Mokdad et al. 
[37] demonstrated that people with Body Mass Index (BMI) 
above 40 are seven times more likely to develop diabetes 
than people with a correct BMI. A sharp increase of both 
obesity and type 2 diabetes is noted in young people [38]. 
This might have an impact on the more frequent diabetes-
caused hospitalizations of children and adolescents noted 
in 2005-2009. However, Spanish studies have reported that 
the frequency of hospitalizations due to diabetes is higher in 
adults than children, and increases with age [39].

Long-term hyperglycemia results in many complications, 
such as micro- and macroangiopathies [4, 40]. Complications 
occurred less often in patients hospitalized due to type 1 
diabetes (53%) than in those hospitalized due to type 2 diabetes 
(75%). It can be assumed that in type 2 diabetes, hyperglycemia 
is diagnosed through routine ambulatory examinations or 
tests carried out on patients during admission to hospital, 
when complications are often already seriously advanced.

The presented study analyses show that cardiovascular 
diseases are predominant co-morbidities noted in patients 
treated for diabetes. These diseases are considered the major 

cause of premature death of diabetic patients [41]. The 
occurrence of cardiovascular diseases in diabetic patients 
increases significantly both the frequency and duration of 
their hospitalization, as well as the cost of treatment [42]. 
Moreover, according to studies by Bhansali [43], patients 
hospitalized because of diabetes died much more often of 
coronary artery diseases, infections, and chronic renal failure 
in comparison to the general population of the hospitalized 
patients.

The five-year analysis of diabetes-related fatality in Poland 
showed a decline in the deaths of men and women. Reports 
from other countries indicate that despite an increase in 
prevalence of diabetes, a clear decline of diabetes-related 
mortality has been noted in the last few decades [44, 45]. 
This decline, however, is smaller in the diabetic population 
than in people without diabetes [41]. The diabetes-related 
in-hospital fatality ratio continues to grow with age and is 
higher in women than men.

In Polish hospitals, an average length of stay for diabetic 
patients decreased in 2005-2009 from 9.1 to 8.1 days. The 
shortening of hospitalizations is in line with a general 
tendency of limiting health care costs and improvement of 
medical technologies. According to the CODIP study from 
2002, the overall direct costs of treating type 2 diabetes 
constituted 8.08% of all health care costs in Poland. The 
authors showed that the costs of hospitalization for diabetic 
patients amount to 29.6% of all direct costs incurred in Poland 
[46]. These costs are lower than in the USA, where they even 
reach half of all medical costs related to the treatment of 
diabetes. It is worth emphasizing that the vast majority of 
these costs are generated not by the treatment of the diabetes 
itself, but by the treatment of diabetes-related complications 
[47, 48]. Pagano et al. [48] demonstrated in their studies 
that complications such as macroangiopathy nearly doubled 
hospitalization costs, compared to in-hospital treatment of 
patients suffering from retinopathy or nephropathy. Similar 
conclusions were drawn by Kanavos et al. [18].

The analysis indicated that within five years (2005-2009) 
the rates of hospitalization for both types of diabetes have 
increased. However, for urban residents a twofold increase 
in hospitalization rates due to type 2 diabetes has been 
observed in comparison to rural areas (24% vs. 11%). 
Analyses of the prevalence of type 2 diabetes carried out 
by Łopatyński et al. in the Lublin region of eastern Poland, 
estimated the rates for the urban population to be 17.6% and 
14.1% for the rural population [49]. However, undiagnosed 
hyperglycemia presents a considerable problem. According to 
Łopatyński’s research, unknown cases of diabetes occurred 
more frequently in rural than urban areas (respectively 75% 
and 56% of newly diagnosed cases of type 2 diabetes). The 
comparison of patients in whom diabetes was diagnosed 
before they were admitted to hospital and patients with a 
recently diagnosed hyperglycemia shows a higher fatality 
ratio, longer hospitalization and more frequent treatment at 
Intensive Care Units (ICU) [50]. Also, the study conducted by 
Łagowska-Batyra et al. [51] in the Lublin region showed no 
effect of the size of place of residence on the course of type 2 
diabetes, despite the presence of significantly higher values ​​
of BMI in patients coming from rural areas.

The multicentre epidemiological study (WOBASZ), 
conducted in the Polish population aged 20-74 years, revealed 
no significant differences in the prevalence of diabetes among 
the adult population, depending on residence (the size of a 
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particular local district, e.g. commune, municipality) [52]. 
Therefore, it appears that the differences in hospitalization 
between rural and urban areas may result from disparities 
in access to medical care (e.g. diagnostic procedures).

The fact that the presented data relate to people discharged 
from hospital during a calendar year is a certain limitation 
of this study. A particular patient may have been in hospital 
several times, either due to the same disease or for other 
reasons. People hospitalized because of certain chronic 
diseases, such as neoplasms, require radiotherapy or 
chemotherapy more than once and are hospitalized many 
times in the same calendar year. Therefore, hospital statistics 
refer to some chronic diseases not in terms of the number 
of people hospitalized, but in terms of the hospitalization 
episodes.

Unfortunately, in Polish health-related public statistics, 
there is a lack of personal identification numbers (personal 
data protection), and therefore the incidence risk and 
morbidity cannot be easily established. But it is possible 
to approximately assess the number of people hospitalized 
in a designated year or in a few subsequent years. This can 
be achieved through the study of hospital morbidity by 
taking into account the information about patients’ gender, 
date of birth and residence post code. The accuracy of such 
estimations may differ depending on the type of disease. 
In the case of diabetic patients hospitalized once a year, the 
accuracy is of 67%, twice – 19% and three times a year – 
7%, respectively. The lack of fluctuations in the numbers of 
hospitalizations for diabetic patients in the subsequent years 
made it possible for the authors to analyze the changes in the 
frequency of diabetes-caused hospitalizations.

SUMMARY AND CONCLUSIONS

1.	The rising prevalence of diabetes (both type 1 and 
type 2) and associated complications are an important 
challenge to society. A growing number of people requiring 
hospitalization due to diabetes causes an increase in 
expenditures for medical care.

2.	Most of hospitalized patients were aged over 50, which may 
indicate a significant advancement of diabetes in many of 
people of this age.

3.	During the five analyzed years, a faster increase was 
observed in the number of people hospitalized due to type 1 
when compared with type 2 diabetes. Particularly worrying 
is the increase in the percentage of hospitalizations due to 
type 1 diabetes among young people. This fact probably 
reflects the recently observed increase in the incidence of 
this type of diabetes among children and adolescents, in 
addition to better diagnosis.

4.	An important problem for people with diabetes are 
co-morbidities, dominated by cardiovascular diseases. 
The occurrence of complications lead to an increase in 
mortality of patients and higher costs of treatment of people 
with diabetes. Therefore, early diagnosis and appropriate 
treatment of diabetes are crucial for health policy.

5.	It seems that shortening the time of hospitalization of 
people due to diabetes is a result of a general trend to 
shorten patients’ stay in hospitals, not only in Poland, but 
also in other European countries.

6.	Lack of precise data about the prevalence of diabetes 
and associated costs are a major hindrance. In Poland, 

great hopes are given to the Diabetes Registers which 
are under development. A regular analysis of diabetes-
related hospitalizations can certainly be an important 
complementary element of the registers.
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