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ABSTRACT

We aimed to determine the lifetime and one-year incidence of hypoglycemia in adults who had
been treated following a diagnosis of Type Il Diabetes Mellitus (T2DM), the factors that affected
this incidence, and its effect on the use of health care resources. The descriptive cross-sectional
cost study included adult T2DM patients who had an outpatient examination. Using a face-to-face
interview method, patients were required to complete a questionnaire containing questions about
sociodemographic characteristics, T2DM diagnosis and treatment features, and hypoglycemia
events. Episode treatment costs of the patients in whom hypoglycemia was observed were calculated
as direct cost per episode from the payer perspective. The mean age of the patients (n = 220) was
48.1 + 11.8 (range 26-79) years, and the mean duration of disease was 4.5 + 3.0 (range 1-16) years.
According to treatment modalities, the frequency of hypoglycemia in the last year was 4.7% in the
patients receiving oral antidiabetic drugs and 32.7% in the patients using insulin. In addition, 61.9% of
the patients who had a hypoglycemic event in the last year presented to hospital, and 57.7% of these
patients were hospitalized because of the hypoglycemic event. The incidence of hypoglycemia was
18 episodes of hypoglycemia per 100 patient years for T2DM patients and 25 severe hypoglycemia
episodes per 100 patient years for patients using insulin. Significant predictors of hypoglycemia
included insulin therapy (p = 0.000), regular use of medications (p = 0.013), hospitalization in the last
year (p = 0.008), and exercise (p = 0.042). The average cost of a hypoglycemic event was calculated
as Purchasing Power Parity in Dollars ($PPP) 1.370.2 + 1.407.0 (149.8-5,048.8). T2DM complications
are the cause of a high economic burden. Hypoglycemia, which is one of these complications, is
observed more frequently in patients who receive insulin therapy, who use regular medication, who
do not exercise regularly, and who have been hospitalized in the last year.

INTRODUCTION

Diabetes (DM) is a global health problem with gradually increasing severity that
causes significant morbidity and mortality. DM is present in approximately 9.3%
of the world population. Worldwide, 11.3% of deaths are caused by DM. In 2019, DM
accounted for 12.0% of the total health care expenditure for adults with a cost of
$760 billion [1]. According to the International Diabetes Federation Diabetes Atlas,
Turkey was the country with the highest age-standardized prevalence of DM in the
European region in 2019 (11.1%, the national prevalence was 12.0%). In addition,
Turkey ranks third in Europe in terms of the number of patients. According to the
IDF forecast in terms of the number of diabetic patients in 2045, Turkey will be
among the top ten in the world. In 2019, Turkey had the highest ratio of expenditure
resulting from DM-related diseases to the total health care expenditure (23.8%) in
the European region [1].

According to the Ministry of Health and Social Security Institution (SSI) (National
Health Reimbursement Authority) data, the number of patients with diabetes in
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Turkey in 2017-2018 was between 5.8 million (7.3%) and 8.3
million (10.3%) [2]. In 2012, DM accounted for 23.0% of the
total health care expenditure paid by the SSI, corresponding
to 10 billion Turkish Lira (TRY). Fifty-nine percent of this
cost comprised treatment costs and 41.3% comprised drug
costs [3,4]. Four and a half billion TRY was spent by the SSI
in 2018 for the primary treatment of DM (5.0%) [5].

The most important acute complication in the treatment
of DM is iatrogenic hypoglycemia, which is observed more
frequently in patients with Type 1 Diabetes Mellitus (T1DM)
and advanced T2DM. Hypoglycemia is more common in
patients taking Sulfonylurea (SU), glinide, and insulin [6,7].
Common causes of hypoglycemia include increased glucose
use (after exercise, etc.), increased insulin sensitivity (due
to weight loss, after exercise, etc.), increased insulin levels
during exercise (as a result of impaired glucose secretion),
impaired counter-regulatory hormone response (especially
during sleep), hepatic glucose output inhibition (after
alcohol intake, etc.), insulin use in combination with
Oral Antidiabetic Drugs (OAD), and previous history of
hypoglycemia (hypoglycemia leading to hypoglycemia)
[6,8].

Hypoglycemia also has negative effects on the
development of cardiovascular complications and mortality
in T2DM patients. In large studies, a high cardiovascular
risk was found in patients randomized to intensive glycemic
control and standard treatment arms [6,9,10]. In the Action
in Diabetes and Vascular Disease: Preterax and Diamicron
MR Controlled Evaluation study (ACCORD), the mortality
rate was found to be higher in patients with one or more
hypoglycemia episodes [10]. In the Veterans Affairs Diabetes
Trial study (VADT), severe hypoglycemic episode was
strongly associated with mortality on day 90 [11].

This study aimed to determine the lifetime and one-year
incidence of hypoglycemia in adults who had been treated
following a diagnosis of T2DM for at least one year, the
factors that affected this incidence, and its effect on the use
of health care resources.

MATERIALS AND METHODS

Before the cross-sectional descriptive epidemiological
coststudywas conducted, apreliminary statistical evaluation
study found that at least 246 patients should be included in
the study. Study inclusion criteria included having presented
to the Endocrinology outpatient clinic of Baskent University
Faculty of Medicine, Ankara Hospital because of DM, having
agreed to participate in the study, being over the age of 18
years, and using at least one drug for DM for at least one
year. There were no study exclusion criteria.

The data of 220 patients (89.5%) aged over 18 years who
were followed up in the outpatient clinic throughout the
study, who had been using at least one drug for DM for at
least one year, and who were selected randomly during the
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study were analyzed. Participants were informed about the
research, and signed informed consent forms were obtained
from the patients who agreed to participate. Using the
face-to-face interview method, patients were required to
complete a questionnaire.

Clinically, hypoglycemia is classified into different types.
Severe hypoglycemia is defined as episodes that require
another person to actively apply carbohydrates, glucagon,
or other corrective actions. The Plasma Glucose (PG) level
may not be known during an attack; however, neurological
improvement with the PG level returning to normal is
considered to be evidence of an attack with a low PG level
[12].

Documented symptomatic hypoglycemia means a PG
value of 70 mg/dl in association with typical hypoglycemia
symptoms. Cases where typical symptoms of hypoglycemia
are absent despite a PG value of 70 mg/dl are classified
as asymptomatic hypoglycemia. Possible symptomatic
hypoglycemia means that typical hypoglycemia symptoms
are present, the PG level is not determined, but the
symptoms are probably caused by a PG concentration of 70
mg/dl. Pseudo-hypoglycemia is where any of the typical
symptoms are present and the measured PG level is close to
70 mg/dl [12].

In the study, the costs were calculated from the payer
perspective (the SSI; June 2020). The micro-costing
methodology was used to produce the cost data. Non-medical
direct expenditure, intangible costs and indirect costs were
excluded from the calculation. Costs were calculated in US
dollars ($) using 2019 Purchasing Power Parity (SPPP1=1.8
TRY).

Theresearch datawere computerized and evaluated using
Statistical Package for Social Sciences (SPSS) for Windows
17.0 (SPSS Inc., Chicago, IL, USA). The descriptive statistics
were calculated as mean # standard deviation, median
(minimum-maximum), distribution, and percentage. In
descriptive statistics, the Pearson Chi-Square Test and
Fisher’s exact test were used. The compatibility of the
variables to normal distribution was examined using visual
(histogram and probability graphs) and analytical methods
(the Kolmogorov—Smirnov Test). The mean differences
between groups were analyzed by Student’s t-test. A p <
0.05 was considered statistically significant. To estimate
the independent effect of each variable on hypoglycemia
events, further statistical analysis was carried out by using
logistic regression. The corresponding adjusted Odds Ratio
(OR) and 95% Confidence Interval (CI) were obtained. The
binary logistic regression analysis showed that there was
no multicollinearity problem between the variables by
checking collinearity statistics (tolerance >0.1 and variance
inflation factor >10) and collinearity eigenvalue values in the
multicollinearity research for independent variables before
analysis. Heteroskedasticity was controlled by White’s test.
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RESULTS AND DISCUSSION

The mean age of the 220 T2DM patients who participated
in the study was 48.1 + 11.8 (range 26-79) years. The
duration of diagnosis of diabetes was 4.5 + 3.0 years.
In addition, 37.7% of patients (n = 83) had at least one
hypoglycemic event between the time of diagnosis of T2DM
and the time of the study. The participants were divided
into two groups: patients with hypoglycemia and patients
without hypoglycemia (non-hypoglycemia). A total of 59
hypoglycemia episodes were observed in 42 patients in a
calendar year. In the study, 18 hypoglycemia episodes per
100 patient years were detected for T2DM patients, and the
incidence of severe hypoglycemia episode in patients using
insulin was found to be 25 episodes per 100 patient years.

The mean age of the patients in the hypoglycemia group
was 51.0 + 13.2 years, and the mean age of the patients in the
non-hypoglycemia group was 48.1 + 11.8 years (p = 0.005). In
addition, 67.3% (n = 148) of the patients were female. This
rate was 66.3% in the hypoglycemia group and 67.9% in the
non-hypoglycemia group (p = 0.804). Furthermore, 85.5%
of the patients (n = 188) were married. In total, 47.3% of the
participants (n = 104) were university graduates and 35.9%
were secondary school graduates. The rate of university
graduates was found to be 44.6% in the hypoglycemia group
and 48.9% in the non-hypoglycemia group (p = 0.315). In
addition, 65.5% (n = 144, p = 0.330) of the patients lived in
the city center and 65.9% (n = 145) were public officers. Of
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the total number of patients, 34.1% (n = 75) smoked and
20.5% (n = 45) consumed alcohol. Moreover, 8.6% (n = 19) of
the participants were living alone. While 3.6% of the patients
in the hypoglycemia group were living alone, 50.6% of the
patients were living with their spouse and children, and
45.8% were living with their spouse or children. These rates
were 11.7%, 68.6% and 19.7% in the non-hypoglycemia
group, respectively (p = 0.000) (Table 1).

In total, 48.6% (n = 107) of the patients were using OAD
or OAD combinations, 30.0% (n = 66) were using insulin
or insulin combinations, and 21.4% (n = 47) were using a
combination of OAD and insulin. Moreover, 79.5% of the
patients in the hypoglycemia group were using insulin,
and this rate was 51.4% in the non-hypoglycemia group
(p = 0.000). Among the patients who were using OAD,
57.0% were using biguanides, 11.5% were using Dipeptidyl
Peptidase-4 Inhibitors (DPP4I), 10.6% were using SU, and
11.1% were using other OAD groups; 9.8% of the patients
were using a fixed-dose OAD combination. Although the SU
group was used more frequently in the hypoglycemia group,
the difference was not significant (4.9% vs. 24.3%; p = 0.122).
Among the patients who were using insulin, 36.5% were
using long-acting insulin and 32.9% were using fast-acting
insulin. In the hypoglycemia group, the rate of long-acting
insulin use was 40.4%, and the rate of fast-acting insulin
use was 37.5%, while these rates were found to be 30.2% and
25.4%, respectively, in the non-hypoglycemia group (p =
0.04) (Table 2).

Table 1: Sociodemographic characteristics of the participants according to the presence of hypoglycaemia.

Non- Hypoglycaemia (N = 137) (NT_otzazlo)

Hypoglycaemia

Characteristics (N=83)

Age (mean, SD)* 51.0(13,2)
Diabetes duration (mean,SD) 4.4 (3.7)
Gender
Male 28 (33.7)
Female 55 (66.3)
Marital status
Married 74 (89.2)
Single/Divorced 9(10.8)
Education level
Primary school 8(9.6)
Middle School 30(36.1)
University 37 (44.6)
Master degree 8(9.6)
Working status”
Blue collar 6(7.2)
White collar 50 (60.2)
Retired 17 (20.5)
Unemployed 10 (12.0)

46.4 (10.5) 48.1(11.8)
4.6 (2.6) 4.5 (3.0)
44 (32.1) 72(32.7)
93 (67.9) 148 (67.3)
114 (83.2) 188 (85.5)
23(16.8) 32 (14.5)

5(3.6) 13 (5.9)
49 (35.8) 79 (35.9)
67 (48.9) 104 (47.3)
16 (11.7) 24(10.9)
16 (11.7) 22 (10.0)
98 (71.5) 148 (67.3)
18 (13.1) 35(15.9)

5(3.6) 15(6.8)
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Income level (TRY/monthly)
<2500 38 (45.8) 52 (38.0) 90 (40.9)
>2500 45 (54.2) 85 (62.0) 130 (59.1)
Municipality
Rural 32 (38.6) 44 (32.1) 76 (34.5)
Urban 51 (61.4) 93 (67.9) 144 (65.5)
Living at home status”
w/o spouse or childs 38(45.8) 27 (19.7) 65 (29.5)
w/o spouse and childs 42 (50.6) 94 (68.6) 136 (61.8)
Alone 3(3.6) 16 (11.7) 19 (8.6)
Habits
Smoking 28 (33.7) 47 (34.3) 75(34.1)
Alcohol 15(18.1) 30 (21.9) 45 (20.5)
*p <0.05

Table 2: Diabetes treatment and follow-up features of the participants according to the presence of hypoglycaemia.

Hypoglycaemia (N = 83) Non-Hypoglycaemia (N = 137)

Characteristics

n (%)

Treatment patterns

OAD 17 (20.5) 90 (65.7) 107 (48.6)
OAD+Insulin 25 (30.1) 22 (16.1) 47 (21.4) 0.000
Insulin 41 (49.4) 25(18.2) 66 (30.0)
Oral Antidiabetic Drug Groups”
Biguanides 38 (54.3) 95 (57.9) 134 (57.0)
Sulfonylureas 17 (24.3) 8(4.9) 25(10.6)
DPP4 inhibitors 3(4.3) 24 (14.6) 27 (11.5) 0.122"
Others 8 (11.4) 18 (11.0) 26 (11.1)
Fixed-dose combination 4(5.7) 19(11.0) 23(9.8)
Insulin types*
Long-acting 42 (40.4) 19 (30.2) 61 (36.5)
Rapidly-acting 39 (37.5) 16 (25.4) 55(32.9) 0.040™
Combinations 23 (22.1) 28 (44.4) 51 (30.6)
Chronic diabetic complications
Present 32(38.6) 30(21.9) 62 (28.2) 0.08
SMBG 81(97.6) 134 (97.8) 215 (97.7) 0.916
Hospitalization in the past year
Any reason 30(36.1) 23(16.8) 53 (24.1) 0.001
Diabetes-related 11(13.3) 10(7.3) 21(9.5) 0.145
Daily medications count
1-2 4(4.8) 28 (20.4) 32(14.5)
3-4 40 (48.2) 69 (50.4) 109 (49.5) 0.001
>=5 39 (47.0) 40 (29.2) 79 (35.9)
Exercise 40 (48.2) 86 (62.8) 126 (57.3) 0.034
Diet 46 (55.4) 63 (46.0) 109 (49.5) 0.175
Regular physician control 73 (88.0) 117 (85.4) 190 (86.4) 0.593
Reguler medications 62 (74.7) 122 (89.1) 184 (83.6) 0.005
Get support 33(39.8) 50 (36.5) 83 (37.7) 0.628

OAD: Oral antidiabetics; DPP4: Dipeptidyl peptidase-4; SMBG: Self-Measurement Of Blood Glucose
*Multiple drug use is available; *Only for those using OADs; **Only for those using Insulin
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Self-measurement of blood glucose was being performed
by 97.7% of the patients. In total, 24.1% (n = 53) of the
patients had been hospitalized in the last year due to a health
problem. This rate was 36.1% for the hypoglycemia group
and 16.8% for the non-hypoglycemia group (p = 0.001). In
addition, 9.5% of the patients had been hospitalized due to
DM in the last year. This rate was 13.3% in the hypoglycemia
group and 7.3% in the non-hypoglycemia group (p = 0.145).
Furthermore, 14.5% of the patients were using one—two
drugs daily. The rate of the patients using three—four drugs
per day was 49.5%, and the rate of the patients using =5
drugs per day was 35.9%. In the hypoglycemia group, the rate
of the patients using =5 drugs per day was 47.0%, and this
rate was 29.2% in the non-hypoglycemia group (p = 0.001).
While 48.2% of the patients in the hypoglycemia group were
exercising, this rate was 62.8% in the non-hypoglycemia
group (p = 0.034). Moreover, 55.4% of the patients in the
hypoglycemia group and 46.0% of the patients in the non-
hypoglycemia group were following their regulated diet (p =
0.175). The proportion of the patients who were using their
drugs regularly was 74.7% (n = 62) in the hypoglycemia
group and 89.1% (n = 122) in the non-hypoglycemia group
(p = 0.005). It was reported by 37.7% of the patients that a
relative helped with their treatment (Table 2).

Amongthe patientsinwhomhypoglycemiawas observed,
hypoglycemic event was experienced once in 37.3%, twice
in 34.9%, and three or more times in 27.8%. Hypoglycemic
event was experienced by 19.1% (n = 42) of the patients at
least once in the last year. Among the patients in whom

Table 3: Features of hypoglycemic episodes by therapeutic modalities.
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hypoglycemia was observed in the last year, hypoglycemic
event was experienced once in 71.4%, twice in 21.4%, and
three or more times in 7.2%.

According to treatment modalities, the frequency of
hypoglycemia was 4.7% in the patients receiving OAD
therapy in the last year, while it was 32.7% in the patients
using an OAD and insulin combination or insulin alone (p =
0.000).

Patients reported that 42.2% of the previous episodes of
hypoglycemia were resolved at home. In previous episodes
of hypoglycemia, the rate of hospital admission was 57.8%,
and 60.4% of these patients required hospitalization. The
mean length of hospital stay was reported to be 1.9 + 1.3 days
(1—8 days) (Table 3).

In total, 61.9% (n = 26) of the patients who had
hypoglycemic events in the last year had presented to
hospital because of hypoglycemia. This rate was 20.0% in the
patients using OAD and 67.5% in the patients using insulin.
Seventeen patients (65.4%) had one hospital admission,
seven patients (26.9%) had two hospital admissions, and
two patients (0.9%) had three or more hospital admissions.
There was no hospitalization due to hypoglycemic episode
in the patients using OAD. Hospitalization because of
hypoglycemic event occurred in 15 of the patients (60.0%)
who were using a combination of OAD and insulin, and the
mean hospitalization period was 1.6 + 1.1 days (median 1.0
days, minimum-maximum 1-5 days) (Table 3).

| ow | k| T ke

Any time during the diagnosis of diabetes

Number of patients with hypoglycaemia n (%) 17 (15.9) 66 (58.4) 83 (37.7) 0.000
Number of hypoglycaemia events 1.2(0.4) 24(1.2) 2.1(1.2)
mean (SD) (median; min-max) (1.0;1-2) (2.0;1-5) (2.0;1-5)
Number of patients
Self-resolving n (%) 13(76.5) 22 (33.3) 35(42.2)
Requiring healtt:1 ?gr)wce application 4(23.5) 44 (66.7) 48 (57.8) 0.001
Requiring hospitalization n (%) - 29 (66.0) 29 (60.4) N/A
Length of stay (days) 1.9(1.5) 1.9(1.3)
mean (SD) (median; min-max) (1.0; 1-8) (1.0; 1-8)
Last one-year
Number of patients with hypoglycaemia n (%) 5(4.7) 37(32.7) 42 (19.1) 0.000
Number of hypoglycaemia events 1.4 (0.9) 1.4(0.8) 1.4 (0.8)
mean (SD) (median; min-max) (1.0;1-3) (1.0; 1-4) (1.0; 1-4)
Number of patients
Self-resolving n (%) 4 (80.0) 12(32.5) 16 (38.1)
Requiring healﬂ;| ?sr)wce application 1(20.0) 25 (67.5) 26 (61.9) N/A
Requiring hospitalization n (%) 15 (60.0) 15(57.7) N/A
Length of stay (days) 1.6(1.1) 1.6(1.1)
mean (SD) (median; min-max) (1.0;1-5) (1.0; 1-5)
OAD: Oral Antidiabetics; SD: Standard Deviation
Fidan C, et al. (2021) J Biomed Res Environ Sci, DOI: https://dx.doi.org/10.37871/jbres1300 709
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Significant predictors of hypoglycemia in T2DM patients
include insulin therapy (OR 7.9; 95% CI 2.7-22.9; p = 0.000),
regular use of medications (OR 0.3; 95% CI 0.1-0.8; p =
0.013), hospitalization in the last year (OR 3.2; 95% CI 1.4—
7.7, p = 0.008), and regular exercise (OR 0.4; 95% C1 0.2—0.9;
p = 0.042) (Table 4).

Cost components in patients who presented to the
outpatient emergency department included the following:
examination (emergency outpatient examination and
Endocrinology/Internal Diseases and/or Orthopedics/
Neurosurgery or Cardiology or Neurology/Neurosurgery or
Infectious Diseases consultations in 60% of the patients),
laboratory and imaging tests, and treatment (intervention,
medication and supplies). The average cost of these patients
was SPPP 149.8, 8.0% of which was for the examination,
34.7% was for the laboratory and imaging tests, and 57.4%
was for the treatment.

Theaverage costwas foundtobe SPPP1.008inthepatients
who presented to the emergency department and were
hospitalized. Among these patients, cardiac complications
developed in 4.2%, cerebrovascular complications developed
in 2.1%, and infectious complications developed in 2.5%;
a total complications rate of 8.8% was included in the
calculation. Cost components in this group of patients were
as follows: 7.3% was for the examination, 21.0% was for the
laboratory and imaging tests, 27.7% was for the inpatient
treatment, and 44.0% was for the complications.

From the SSI perspective, the average hypoglycemic
event cost was calculated tobe SPPP1,370.2 +1,407.0 (149.8—
5,048.8) for the patients who experienced a hypoglycemic
event and presented to hospital. The average annual cost of
hypoglycemia for T2DM patients was found to be SPPP 161.9
+ 650.0 per patient.

In an analysis conducted to determine the incidence, risk
factors and effects of hypoglycemia in T2DM patients, the
incidence of hypoglycemia was found to be 1%. The main risk
factors for hypoglycemia include intensive glycemic control,
previous history of hypoglycemia, renal failure, presence
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of microvascular complication, duration of diabetes, low
education level, and history of dementia [13]. In another
study, it was found that hypoglycemia was observed at a
significantly higher rate in patients who had macrovascular
complications of diabetes and who did not perform regular
physical activity [14]. In our study, the DM complication
rate was higher in the patients with hypoglycemia (21.9% vs.
38.6%; p = 0.08). However, it was not found to be a significant
predictor in regression analysis (p = 0.857).

It has been reported that the frequency of severe
hypoglycemia ranges from 35 to 70 per 100 patient years
in T2DM patients [6,7]. In the UK Hypoglycemia Study
Group study, patients were grouped according to the type
of treatment they used and duration of treatment. The
rate of episodes of hypoglycemia reported by the patient
and detected biochemically was 22%. The incidence of
hypoglycemia was determined as four episodes per patient
year in T2DM patients who had been using insulin for less
than two years and seven episodes per patient year in the
group who had been using SU or insulin for less than two
years [7]. In a study in Scotland that included T2DM patients
using insulin who were selected randomly, there were 16.4
episodes of hypoglycemia in T2DM patients, including
five severe hypoglycemia episodes per patient year. The
hypoglycemia predictors for T2DM were found to be previous
history of hypoglycemia and duration of insulin therapy [6].
In our study, the frequency of hypoglycemia could not be
differentiated according to the duration of the treatments,
since the duration of treatment was determined as at least
one year. In our study, the previous history of hypoglycemia
was not different between the patients who had and had not
experienced hypoglycemia in the last year.

In a study that included elderly DM patients using SU or
insulin, the incidence of hypoglycemia per 100 person years
was found to be 1.2 (95% CI 1.1-1.4) in the patients using
SU and 2.8 (95% CI 2.5-3.1) in those using insulin. In that
study, it was reported that the OR for severe hypoglycemia
for the first 30 days after hospitalizations was 4.5 (95%
CI 3.5-5.7) against the period after the first year following
hospitalizations [15]. In our study, the OR for the patients

Table 4: Results of binary logistic regression on hypoglycaemic events for type 2 diabetes.

Variables
Value
Insulin therapy 7.889
Using medicines regularly 0.303
Hospitalization in the last year 3.237
Regularly exercise 0.387
Having diabetes complications 1.148
Age 0.978
Diabetes duration 0.955
Total number of drugs 0.975
Living alone 0.635
Active working 0.376
Constant 1.258

0dds ratio values

%95 CI p - value

2.722 22.868 0.000
0.118 0.773 0.013
1.361 7.697 0.008
0.155 0.965 0.042
0.435 3.034 0.780
0.928 1.031 0.404
0.813 1.122 0.578
0.745 1.277 0.855
0.102 3.955 0.635
0.118 1.198 0.098

0.883

Cl: Confidence interval; N = 220; R = 0.378 (Nagelkerke); R? = 0.235 (Cox&Snell); Hosmer and Lemeshow Test: X2 = 7.175; p = 0.518; Percentage Correct 83.6% Model:

X2(10) = 59.036, p = 0.000
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who had hospitalizations was found to be 3.1 (95% CI 1.3-
7.4; p = 0.009). Since the patients in our study were evaluated
within a period of one year, it was not possible to evaluate
the hypoglycemia episodes that could be observed after the
first year following hospitalization.

There are studies showing that the rate of patients with
hypoglycemia presenting to hospital is between 5% and
23%, and 95% of episodes require a health care intervention
[9,16-20]. In our study, although the rate of emergency
admission for patients using OAD was close to these rates,
it was observed that 67.5% of hypoglycemia episodes in
patients using insulin were resolved in the emergency room.
In an analysis of emergency admissions over a period of 12
yearsinthe USA, itwas determined that 25% of hypoglycemia
admissions resulted in hospitalization. The rate of admission
to hospital with hypoglycemia was reported as 34 (95% CI
30-37) per 1,000 DM patients [21]. The length of hospital
stay of the patients who were hospitalized for hypoglycemia
was 5.5 days [22]. The mean hospitalization times were 9.8
days for patients using OAD and 8 days for patients using
insulin [23]. In our study, the annual hospitalization rate due
to hypoglycemia was calculated to be 6.8 for patients using
insulin.

In a cost study involving Germany, Spain, and the UK that
investigated the cost of severe hypoglycemia in DM patients
and was conducted with 639 patients over the age of 16 years
(T1DM 319 and T2DM 320) who developed hypoglycemia
one or more times in the previous year, the highest cost
element was found to be hospital treatment. The average
cost of severe hypoglycemia was found to be higher in T2DM
patients than in T1DM patients for all three countries. The
cost of T2DM patients was €533 for Germany, €691 for Spain,
and €537 for the UK. In the study, one or more hypoglycemia
episodes in the previous 12 months occurred with a rate of
44,.2% in T1DM patients and with a rate of 18.8% in T2DM
patients in Germany. These rates were found to be 28.8%
and 14.5% in Spain and 38.8% and 12.9% in the UK. In total,
43% of the hypoglycemia episodes in T2DM patients were
treated in the hospital [19].

Our study has some limitations. The first of these is that
the sample was chosen from a central university hospital.
The cost calculation may represent the whole of Turkey
as it was calculated from the SSI perspective; however, it
should be kept in mind that resource utilizations may be
different and more complicated patients may be treated in
tertiary care hospitals. The mean age of our patients with
T2DM was lower than the mean value of Turkey. Thus, the
overall duration of DM treatment may be considered shorter
compared to the mean value of Turkey. Therefore, the
changes that may be caused over time by a chronic disease
such as DM may not be reflected sufficiently in our study.
In addition, it should be taken into consideration that the
positive or negative conditions that might be caused by a
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treatment pattern were ignored, as we did not consider the
current treatment periods of the patients in our study. In
our study, we analyzed T2DM patients for a calendar year.
This should be considered as a factor that prevented us from
reflecting long-term results. Another limitation is that we
did not investigate the symptoms at the time of presentation
to the emergency room in the episodes of hypoglycemia
experienced by the patients, and therefore, we could not
evaluate the clinical features of hypoglycemia.

CONCLUSION

T2DM complications are conditions that cause a high
economic burden. Hypoglycemia, which is one of these
complications, is observed more frequently in patients who
receive insulin therapy, who use regular medication, who
do not exercise regularly, and who have been hospitalized
in the last year. Severe hypoglycemia is a complication that
leads to a significant hospital cost per episode.
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