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The relationship between demographic  
and anthropometric characteristics and diabetic 
complications and number of hospitalizations  
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A b s t r a c t

Introduction: Diabetes mellitus is the most common endocrine disease in 
the world. A total of 371 million people with diabetes lived in the world in 
2012, 4.8 million people lost their lives due to diabetes, and 612–1099 bil-
lion dollars are spent on diabetic patients each year. The aim of our study 
was to investigate the relationship between the number of hospitalized pa-
tients, the demographic and anthropometric characteristics, and diabetic 
complications. 
Material and methods: Five hundred patients hospitalized with DM diag-
nosis were included in this study. Patients were divided into three groups 
according to the number of hospitalizations. The relationship between the 
number of hospitalizations and risk factors was examined. Parameters were 
analyzed using linear regression, c2 test and independent t-test.
Results: When the number of hospitalizations was classified, the groups 
were formed as the patients who were hospitalized once, twice, or three 
times or more, respectively: 351 (70.2%), 86 (17.2%), and 63 (12.6%). In our 
study, it was found that patients with three times or more hospitalizations 
had worse glycemic control, duration of diabetes, and rate of taking insulin 
treatment, which was found to be significantly high (p < 0.05), the num-
ber of non-smokers was significantly low (p < 0.05), the quitting rate was 
significantly high (p < 0.05), nephropathy, retinopathy, and cerebrovascular 
events and cardiovascular diseases were significantly high (p < 0.05) com-
pared to one and two hospitalizations.
Conclusions: In our study, it was found that glycemic control and diabetic 
complications were important determinants in the control of diabetes-relat-
ed hospitalizations; and well-controlled diabetes was found to reduce the 
number of hospital admissions of patients with diabetes in Turkey. There are 
no financial data; however, in this context, it can be envisaged that it will 
have a lowering effect on the cost per patient.
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Introduction

Diabetes mellitus (DM), in which the organism cannot make use of 
carbohydrates, fats and proteins due to insulin deficiency or defects in 
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insulin, and that requires continuous medical care, 
is a chronic metabolic disease and the most fre-
quently seen endocrine disease in the world [1]. In 
2012, there were 371 million people with diabetes 
worldwide, 4.8 million people lost their lives due 
to diabetes, and about $ 471 million were spent 
on healthcare for diabetic patients. It is estimat-
ed that in 2030 there will be 552 million diabet-
ics [2]. In 2014, it was estimated that the average 
health expenditure per diabetic individual varied 
between $ 1,583 and $ 2,842 worldwide. Estimat-
ed annual global health expenditures on diabetes 
vary from $ 612 billion to $ 1099 billion [3]. In 
Turkey, the DM prevalence was determined to be 
7.7% in the first Turkish Diabetes, Hypertension, 
Obesity and Endocrinology Diseases Prevalence 
(TURDEP) study conducted in 1998-1999, and it 
was seen to reach 13.7% in the TURDEP II study 
conducted in 2010 [4, 5]. It is also observed that 
the increase in frequency of complications is a se-
rious burden for health and the economy with the 
increasing life time as a result of recent rapidly de-
veloping DM treatments [6, 7]. 

Diabetes is known to cause very serious com-
plications such as coronary artery disease, ne-
phropathy and retinopathy [6–8]. The American 
Diabetes Association (ADA) recommends keeping 
the target glycated hemoglobin (HbA1c) below 7% 
when a  linear relationship between microvascu-
lar and macrovascular complications and HbA1c 
is considered [9–11]. Good medical care and self- 
management are needed to prevent acute com-
plications and to reduce long-term complications 
[1]. The development of complications also mark-
edly increases the cost to the country [12]. In 
previous studies, it was detected that there was 
a  significant reduction in healthcare costs and 
hospitalization rates with provision of good gly-
cemic control [12].

When DM patients were examined in terms of 
hospitalization indications, it was seen that the 
most important indications for hospitalization 
were ischemic heart disease, infections, blood 
glucose irregularity and electrolyte imbalance 
[12–14]. When the relationship between hospital-
ization and risk factors in diabetic patients was 
examined, it was found that the hospitalization 
rate was significantly higher in patients with poor 
glycemic control and high blood pressure [12, 14]. 
As a result, it is thought that there is a significant 
relation between the number of hospitalizations, 
various indications for hospitalization and some 
risk factors and glycemic control. 

For this purpose, in our study, we performed an 
analysis of the relationship between 500 hospi-
talized diabetic patients’ glycemic control, demo-
graphic anthropometric characteristics, diabetic 
complications and hospitalization rates.

Material and methods

This study included 500 patients who were 
hospitalized between January 1, 2017 and Janu-
ary 1, 2018 with the diagnosis of type 1 DM or 
type 2 DM at the Endocrinology and Metabolic 
Diseases Clinic. The patients’ data were docu-
mented in the one-year follow-up prospectively. 
Voluntary patients aged 17 years and over with 
type 1 DM or type 2 DM who signed a consent 
form for study were included in the study. Pa-
tients younger than 17 years, patients with type 1  
DM or type 2 DM but who were hospitalized for 
reasons other than the specified indications, 
pregnant patients, and non-voluntary patients 
despite compliance with inclusion criteria were 
not included in the study. Demographic anthro-
pometric characteristics, laboratory data, use 
of antidiabetic therapy (oral antidiabetic drug 
(OAD), insulin alone, OAD + insulin only), and 
presence of diabetic complications were docu-
mented in hospitalized patients.

Clinical and laboratory measurements

The diagnosis of DM was made according to the 
ADA criteria. Systolic and diastolic blood pressures 
were measured using an automatic blood pres-
sure monitor with a suitable cuff size on the right 
arm after a  rest period of 10 min. Patients with 
systolic/diastolic blood pressure ≥ 140/90 mm Hg 
or using antihypertensive drugs were evaluated as 
hypertensive patients. Height (m) and weight (kg) 
measurements were performed to calculate the 
body mass index (BMI), which was calculated with 
the formula (weight)/(height × height). The pa-
tients were evaluated according to the BMI scores 
(normal weight with BMI < 25 kg/m2, overweight 
with BMI = 25–29 kg/m2, obese with BMI ≥ 30 kg/
m2). Good glycemic control was defined as having 
a HbA

1c level < 7%, and poor glycemic control was 
defined as having a HbA

1c level ≥ 7%. The criteria 
for diagnosis of dyslipidemia were determined as 
cholesterol level ≥ 200 mg/dl, high-density lipo-
protein (HDL) < 50 mg/dl (female), HDL < 40 mg/dl  
(male), low-density lipoprotein LDL ≥ 100 mg/dl, 
triglyceride ≥ 150 mg/dl. The patients with one or 
more of them, and patients with drug treatment 
despite normal values, were evaluated as dyslip-
idemic [11].

Diabetic complications

Retinopathy was investigated with ophthalmo-
logical examination made by an ophthalmologist 
in all cases. The test of protein and creatinine 
clearance in 24-hour urine and urinalyses were 
performed in terms of nephropathy. The glomer-
ular filtration rate was calculated, and urinary 
ultrasonography was performed. The presence of 
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neuropathy in patients was assessed by question-
ing complaints such as burning and tingling sen-
sation, pain, stinging, etc. in the extremities. In the 
patients with arthralgia, arthropathy was investi-
gated with arthrography and magnetic resonance 
imaging. The presence of cardiovascular diseases 
was investigated by performing echocardiography, 
coronary angiography and vascular ultrasonogra-
phy in the necessary patients together with the 
examination and electrocardiogram by the cardi-
ologist and cardiovascular surgeon. The presence 
of cerebrovascular diseases was documented by 
clinical questioning and neurological examination 
of the patients.

Indications for hospitalization and number 
hospitalizations

The reasons for hospitalization were docu-
mented. Ischemic heart disease, congestive heart 
failure, electrolyte imbalance, pneumonia, urinary 
system infection, hyperglycemia, hypoglycemia, 
retinopathy, nephropathy, neuropathy, diabetic 
foot infection, ketoacidosis and non-ketotic hy-
perosmolar coma were taken as reasons for hos-
pitalization. The patients’ durations of hospital-
ization were documented in the 1-year follow-up 
prospectively. In terms of the number of hospital-
izations, patients were divided into three groups 
as one hospitalization, two hospitalizations, and 
three or more hospitalizations. The relationship 
between demographic and anthropometric char-
acteristics, diabetic complications and number of 
hospitalizations was examined.

Ethics statement

All participants gave written permission to 
participate in the study. Ethics approval for con-
ducting this study was taken from the Ethics Com-
mittee of the hospital (Istanbul, Turkey). All the 
procedures were in line with the ethical standards 
of our institution’s human experiment committee 
and the Helsinki Declaration.

Statistical analysis

The SPSS 22.0 package program was used for 
statistical analysis of the data. The data were sum-
marized as percentage and mean. The relationship 
between the duration of hospital stay and the pa-
tients’ demographic and anthropometric charac-
teristics was analyzed using linear regression, the 
independent t test and the c2 test. The relation-
ship between diabetic complications and number 
of hospitalizations was analyzed using the inde-
pendent t test and the c2 test. The results were 
evaluated with the hazard ratio and 95% confi-
dence interval. A p-value of < 0.05 was considered 
statistically significant in these analyses.

Results

A total of 500 patients aged 17 years and over 
who were hospitalized due to DM diagnosis were 
included in the study. Of the patients, 94 (18.8%) 
were type 1 DM and 406 (81.2%) were type 2 DM. 
Of the patients, 188 (37.6%) were male while 312 
(62.4%) were female. The mean age of the patients 
with the age range of 17–91 years was 52.9 years. 
A  total of 76% (380) of the patients were under  
65 years of age, while 24% of the patients (120) 
were 65 years of age or older. The mean age at 
disease onset of the patients with the age range 
at disease onset of 4–79 years was 42.6 years.  
When the age at disease onset in the patients 
was analyzed, 32 (6.4%) patients were within the 
ages of 1–17, 437 (87.4%) patients were within 
the ages of 17–64, and 31 (6.2%)  patients were 
65 years or older. The treatments in the patients 
were divided into groups in the form of oral antidi-
abetics, insulin and combinations thereof. A total 
of 50 (10%) of patients were taking only OAD, 170 
(34%) were taking only insulin, 279 (55.8%) were 
taking insulin and OAD, and 1 (0.2%) was taking 
exenatide. The BMI scores were calculated by 
measuring patients’ height and weight.

According to the BMI scores, it was found that 
80 (16%) patients were normal, 120 (24%) pa-
tients were overweight and 300 (60%) patients 
were obese. When arterial blood pressures of the 
patients were measured in terms of hypertension 
presence, it was found that 193 (38.6%) patients 
had no hypertension, and 307 (61.4%) patients 
were hypertensive. When the patients were ex-
amined in terms of smoking, it was determined 
that 350 (70%) did not smoke, 52 (10.4%) had 
quit smoking and 98 (19.6%) were still smoking. 
Patients were evaluated in terms of lipid profiles. 
In the patients whose total cholesterol levels 
were measured, total cholesterol level was below  
200 mg/dl in 268 (53.6%) patients, whereas to-
tal cholesterol level was 200 mg/dl and above in 
232 (46.4%) patients. The triglyceride levels were 
below 150 mg/dl in 232 (46.4%) patients where-
as the triglyceride levels were 150 mg/dl or above 
in 268 (53.6%) patients. The LDL cholesterol lev-
el in 210 (42%) patients was below 100 mg/dl, 
whereas the LDL cholesterol level was 100 mg/
dl or above in 290 (58%) patients. It was found 
that 282 (56.4%) patients had low HDL cholesterol 
levels and 218 (43.6%) patients had normal HDL 
cholesterol levels. When the disease durations of 
the patients were evaluated, it was found that 
the DM disease durations of 173 (34.6%) patients 
were 7 years and below, and the DM disease du-
rations of 327 (65.4%) patients were longer than  
7 years. The lowest HbA1c level was 6.2% while the 
highest HbA1c level was 20.6%. The mean HbA1c 
level was found to be 10.7%. When the HbA1c lev-
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el ≥ 7% was considered as poor glycemic control, 
the number of patients with good glycemic control 
was 51 (10.2%) while the number of patients with 
poor glycemic control was 449 (89.8%). The hospi-
talization reasons of the patients were document-
ed. A total of 401 (80.2%) patients were hospital-
ized due to hyperglycemia, 34 (6.8%) patients due 
to ketoacidosis, 25 (5%) patients due to non-ke-
totic hyperosmolar coma, 23 (4.6%) patients due 
to electrolyte imbalance, 22 (4.4%) patients due to 
hypoglycemia, and 17 (3.4%) patients due to ret-
inopathy, 12 (2.4%) patients due to urinary tract 
infection, 9 (1.8%) patients due to hypertension, 
7 (1.4%) patients due to diabetic foot infection, 7 
(1.4%) patients due to nephropathy, 7 (1.4%) pa-
tients due to ischemic heart disease, 5 (1%) pa-
tients due to neuropathy, 4 (0.8%) patients due to 
pneumonia, 2 (0.4%) patients due to congestive 
heart failure. A total of 430 (86%) of the patients 
who were hospitalized had one hospitalization 
diagnosis, and 70 (14%) had two hospitalization 
diagnoses (Figure 1).

The hospitalization numbers of patients were 
maximum 11, and minimum 1. The mean number 
of hospitalizations was 1.57 in the patients. When 
the number of hospitalizations was divided into 
groups, it was found that 351 (70.2%) of the pa-
tients were hospitalized once, 86 (17.2%) of the 
patients were hospitalized twice, and 63 (12.6%) 
of the patients were hospitalized three or more 
times. The relationship between the number of 
hospitalizations and demographic and anthropo-
metric characteristics was evaluated. There was 
a significant relationship between the number of 
hospitalizations and poor glycemic control. The 

patients hospitalized three or more times were 
found to have worse glycemic control than those 
hospitalized once or twice. It was found that the 
duration of diabetes was significantly longer in 
patients hospitalized three or more times. It was 
determined that the rate of taking insulin treat-
ment was significantly higher in those who were 
hospitalized three or more times. In patients hos-
pitalized three or more times, it was found that 
the number of non-smokers was significantly 
lower, and the smoking cessation rate was signifi-
cantly higher. There was no significant relation-
ship between the number of hospitalizations and 
other parameters (Figure 2, Table I).

The relationship between the number of hos-
pitalizations and complications was evaluated. 
Nephropathy, retinopathy, cerebrovascular events 
and cardiovascular diseases were found to be sig-
nificantly higher in patients hospitalized three or 
more times. There was no significant relationship 
between neuropathy, amputation and the number 
of hospitalizations (Figure 3, Table II).

Discussion

In our study, the relationship between hospi-
talization numbers and diabetic complications in 
type-1 and type-2 DM patients and the relation-
ship between demographic-anthropometric char-
acteristics, glycemic control and the hospitaliza-
tion due to diabetes were investigated. Our study 
makes determinations on hospital admissions that 
are related to diabetes with a wide participation in 
Turkey. In assessment of hospitalization in diabetic 
patients, it was found that the high HbA1c levels in-
crease the number hospitalizations, and there was 

Figure 1. Distribution of patients according to the reasons for hospitalization
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a correlation between hospitalization number and 
diabetic complications. Our study showed that gly-
cemic control was determinant for the control of 
diabetes-related hospitalizations, and good control 
of diabetes reduced the number of hospitalizations 
due to diabetes in Turkey. Since there are no cost 
data in this context, it is also anticipated that it will 
have a decreasing effect on the cost per patient.

To investigate the efficacy of glycosylated he-
moglobin values on hospitalizations, the hospi-
talization rates for the year 2011 were compared 
with the data that were obtained at the end of 
a  4-year follow-up study conducted by Menzin  
et al. [8]. Menzin et al. [12] conducted a more ex-
tensive study in 2010 to assess diabetes-related 
hospitalizations. As a  result of this study, it was 
found that there was a correlation between HbA1c 
and hospitalization rates, in accordance with our 
study.

Gilmer et al. [15] conducted a  study for Min-
nesota health planning in 2005 and found that 

a  high level of HbA1c increased the rates, dura-
tion and costs of hospitalization in all DM patient 
groups. However, in addition, it was demonstrated 
that diabetes-related hypertension, depression 
and cardiovascular disorders are also important 
determinants of the hospitalization duration. 
In 1999, Moss et al. [14] conducted a communi-
ty-based study investigating the hospitalizations 
in DM patients and evaluating the demographic 
characteristics of patients in addition to HbA1c, 
and reported that HbA1c levels and hypertension 
were determinants of hospitalization in DM pa-
tients who were diagnosed before the age of 30 
and who were using insulin. Age, gender, BMI, 
smoking and alcohol consumption were not found 
to have an effect on hospitalization. In late-diag-
nosed diabetics (diagnosed after age 30), only 
HbA1c levels were associated with hospitalization. 
Although the effect of HbA1c on the number of 
hospitalizations in our study was similar, it was 
also found that the duration of diabetes and the 

 Once hospitalization          Twice hospitalization          Three and more times hospitalization

Figure 2. Relationship between number of hospitalizations and demographic and anthropometric data

*Significant relationship.
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Table I. Relationship between number of hospitalizations and demographic and anthropometric data

Parameter Number of hospitalizations P-value

1 2 ≥ 3

Gender: NS (0.7) 

Female 220 (62.6%) 51 (59.3%) 41 (65%)

Male 131 (37.3%) 35 (41.7%) 22 (35%)

Age of the patient [years]: NS (0.9%)

Under 65 191 (76.1%) 121 (76.5%) 68 (74.7%)

Over 65 60 (23.9%) 37 (23.5%) 23 (25.3%)

Age at onset [years]: NS (0.6%)

< 18 20 (5.6%) 6 (6.9%) 6 (9.5%)

18–64 307 (87.4%) 77 (89.5%) 53 (84%)

≥ 65 24 (6.8%) 3 (3.4%) 4 (6.5%)

Type of diabetes: NS (0.9%)

1 66 (18%) 16 (18.6%) 12 (19%)

2 285 (82%) 70 (81.4%) 51 (81%)

HbA1c (%): < 0.05

< 7 41 (11.6%) 10 (11.6%) 0 (0%)

≥ 7 310 (88.4%) 76 (88.4%) 63 (100%)

Duration of diabetes [years]: < 0.05

≤ 7 133 (37.9%) 28 (32.5%) 12 (19%)

> 7 218 (62.1%) 58 (67.5%) 51 (81%)

Diabetes medicine: < 0.05

OAD alone 36 (10.2%) 13 (15.1%) 1 (1.5%)

Insulin alone 108 (30.7%) 34 (39.5%) 28 (44.4%)

Insulin + OAD 206 (58.6%) 39 (45.3%) 34 (54.1%)

BMI: NS (0.7%)

Normal 59 (16.8%) 12 (13.9%) 9 (14.2%)

Overweight 88 (25%) 19 (22%) 13 (20.6%)

Obese 204 (58.2%) 55 (64%) 41 (65%)

Hypertension: NS (0.4%)

Present 214 (60.9%) 50 (58.1%) 43 (68.2%)

Absent 137 (39.1%) 36 (41.9%) 20 (31.8%)

Smoking status: < 0.05

Non-smoking 252 (72%) 61 (71%) 37 (60%)

Ex-smoker 29 (8.2%) 10 (11%) 13 (20%)

Current smoker 70 (19.8%) 15 (18%) 13 (20%)

Cholesterol [mg/dl]: NS (0.7%)

≥ 200 164 (46.7%) 37 (43%) 31 (49.2%)

< 200 187 (53.3%) 49 (57%) 32 (51.8%)

Triglycerides [mg/dl]: NS (0.9%)

≥ 150 188 (53.5%) 46 (53.4%) 34 (54.1%)

< 150 163 (46.5%) 40 (46.6%) 29 (45.9%)

Low-density lipoprotein [mg/dl]: NS (0.1%)

≥ 100 213 (60.6%) 45 (52.3%) 32 (51.8%)

<100 138 (39.4%) 41 (47.7%) 31 (49.2%)

High-density lipoprotein [mg/dl]: NS (0.7%)

Male ≥ 40, female ≥ 50 152 (43.3%) 36 (41.8%) 30 (47.6%)

Male < 40, female < 50 199 (56.7%) 50 (58.2%) 33 (52.4%)
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drugs used had an effect. Although the effect of 
age, gender and body mass index was similar, un-
like in our study, it was observed that there was 
a  decrease in the number of hospitalizations in 
the non-smoking group compared to the smoker 
group.

Charron-Prochownik et al. [16] and Kovacs 
et al. [17] showed that high HbA1c levels were 
a risk factor for hospitalization in similar studies 
conducted by younger age groups of patients in 
similar studies which included younger patients. 
In 2003, Jiang et al. [18] conducted a  large scale 
study which included 648,000 people in the states 
of California, Missouri, New York, Tennessee, and 
Virginia in America. In this study, the relationship 
between diabetes-related multiple hospitalization 
data and hospital costs was examined. As a  re-
sult of the study, it was found that 30% of the 
diabetic patients were hospitalized twice or more 
times and these patients’ treatments accounted 
for at least 50% of hospital costs. In our study, it 

was found that the rate of those who were hospi-
talized twice was 17.2%, while the rate of those 
who were hospitalized three or more times was 
12.6%. In our study, the rate of the patients hospi-
talized two or more times was in total 29.8%, and 
this rate was similar to the rate reported by Jiang  
et al. [18]. While there was no significant rela-
tionship between gender, age and hospitalization 
rates in our study, Jiang et al. [18] noted that the 
hospitalization rate increased with age. Similar 
to our study, no significant association between 
gender and hospitalization was found. Different-
ly, duration of diabetes, diabetic drug use, BMI, 
hypertension and smoking status were assessed 
in our study. While patients using insulin and oral 
anti-diabetic combinations, and non-smoking pa-
tients were found to have fewer hospitalizations, 
there was no significant difference in terms of du-
ration of diabetes, BMI and hypertension.

The common result of the studies was that 
HbA1c elevated hospitalization duration in both 

 Once hospitalization          Twice hospitalization          Three and more times hospitalization

Figure 3. Relationship between number of hospitalizations and diabetic complications

*Significant relationship.
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Table II. Statistical analysis between the number of hospitalizations and complications

Parameter Number of hospitalizations P-value

1 2 ≥ 3

Nephropathy: < 0.05

Present 174 (49.5%) 52 (60.4%) 47 (74.6%)

Absent 177 (51.5%) 34 (39.6%) 16 (25.4%)

Neuropathy: NS (0.6%)

Present 82 (23.3%) 20 (23.2%) 18 (28.5%)

Absent 269 (76.7%) 66 (76.8%) 45 (71.5%)

Retinopathy: < 0.001

Present 141 (40.1%) 40 (46.6%) 43 (68.2%)

Absent 210 (59.9%) 46 (53.4%) 20 (31.8%)

Cerebrovascular event: < 0.001

Present 8 (2.2%) 3 (3.4%) 13 (20.6%)

Absent 343 (97.8%) 83 (96.6%) 50 (79.4%)

Cardiovascular disease: < 0.001

Present 48 (13.6%) 16 (18.6%) 21 (33.3%)

Absent 303 (86.4%) 70 (81.4%) 42 (66.6%)

Amputation: NS (0.2%)

Present 9 (2.5%) 3 (3.4%) 4 (6.3%)

Absent 342 (97.5%) 83 (96.6%) 59 (93.7%)

type 1 and type 2 diabetics, resulting in an in-
crease in cost per patient [12, 14, 19, 20]. Shetty 
et al. [19] conducted a study to investigate diabe-
tes-related costs by taking the target HbA1c value 
of 7% for 1 year in type 2 diabetics, and it was 
found that the costs of diabetes with high levels 
of HbA1c were about 36% higher than those of low 
HbA1c diabetics. In a  similar study conducted by 
Oglesby et al. [20] in 2006, it was found that costs 
of diabetic patients with good glycemic control 
were between 16% and 20%.

Besides studies showing negative effects of 
glycosylated hemoglobin levels on hospitalization 
rates, in some studies it was found that low HbA1c 
was not always reflected positively in hospitaliza-
tion rates. Especially when strict glycemic control 
was performed, complications related to diabetes 
and duration of hospitalization related to diabetes 
were found to increase. In type 2 diabetic patients 
with intensive treatment, it was found that hav-
ing HbA1c below 7% brought with it some cardio-
vascular problems [21]. In the study conducted by 
Ray et al. [22], it was noted that cardiovascular 
problems were reduced in type 2 DM patients with 
strict glycemic control, but this condition did not 
seem to be valid for overall mortality and stroke. 
In our study, when the relationship between com-
plications and the number of hospitalizations was 
examined, it was found that there was a signifi-
cant relationship between nephropathy, retinopa-

thy, cardiovascular disease, cerebrovascular event 
presence and number of hospitalizations. There 
was no significant relationship between neuropa-
thy, amputation and the number hospitalizations.

Our study has strengths as well as limitations. 
Its strengths are the large design consisting of pa-
tients from both sexes representing a wide range 
of ages. In addition, our study is also important 
in that it shows that there is a significant relation 
between bad glycemic control, diabetes duration, 
smoking, diabetic complications and hospitaliza-
tion in diabetic patients. Although there are very 
few studies in Turkey, the importance of our study 
increases because it is one of the rare studies in 
which wide participation of hospitalized patients 
was ensured. On the other hand, limitations are 
patients’ subjective verbal responses to questions 
about smoking and smoking cessation. As these 
are not objective, data such as plasma concentra-
tion measurement and verbal responses have the 
possibility to be erroneous. In addition, it is known 
that the hospitalization indications of the diabetic 
patients are of interest for many clinics, and such 
patients are hospitalized in various services for 
treatment. For this reason, including only the pa-
tients who were hospitalized in the endocrinology 
service was an important limitation in our study.

In our study, it was found that there was a sig-
nificant relationship between the number of di-
abetes-related hospitalization and poor glycemic 
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control. Worse glycemic control, significantly lon-
ger duration of diabetes, and significantly higher 
rates of treatment of insulin alone were found in 
patients with three or more hospitalizations com-
pared to patients with one or two hospitalizations. 
It was also found that the number of non-smokers 
in this group was significantly lower and the ces-
sation rate was significantly higher. No significant 
relationship was found between the number of 
hospitalizations and other parameters. When the 
relationship between complications and number 
of hospitalizations was examined, it was found 
that there was a significant relationship between 
the presence of nephropathy, retinopathy, cere-
brovascular and cardiovascular events and the 
number of hospitalizations. However, the same 
relationship was not observed in the presence of 
neuropathy and amputation. As a result, our study 
showed that glycemic control and diabetic com-
plications were determinant for the control of dia-
betes-related hospitalizations, and good control of 
diabetes reduced the number of hospitalizations 
due to diabetes in Turkey. Since there are no cost 
data in this context, it is also anticipated that it 
will have a decreasing effect on the cost per pa-
tient.
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