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Aim: To examine management of diabetes mellitus (DM) and patients' attitude towards DM in a random
sample of the adult Greek population.
Methods: s: We selected a random sample of adults with self-reported DM (n¼ 1002) from a population-
based nationwide study using the effective random sampling technique. Collection of data was per-
formed through phone interviews.
Results: Prevalence of type 1 DM was 3.5% and of type 2 DM 96.5%. Prevalence of type 1 DM declined
while of type 2 DM increased with age. No gender or residency differences were found between type 1
and type 2 DM. A total of 72.0% of subjects with type 2 DM were treated with oral antidiabetic drugs
(OAD), 11.5% were treated with insulin and 7.1% were treated with both OAD and insulin. Internists
specialized in DM were mainly doctors who started insulin treatment. Almost half of insulin naive
subjects were skeptical towards insulin initiation and their main concern was the needle punch.
Conclusions: In a random nationwide sample of the adult population in Greece the majority of subjects
with self-reported DM had type 2 DM. Most patients with type 2 were treated with OAD. Almost half of
insulin naive subjects were skeptical towards insulin initiation.

© 2019 Diabetes India. Published by Elsevier Ltd. All rights reserved.
1. Introduction

Diabetes mellitus (DM) is a major cause of morbidity and mor-
tality worldwide and according to the International Diabetes
Federation one in eleven adults has DM [1]; the prevalence of DM is
expected to rise to one in ten adults in 2040 [1]. Hence, the un-
derstanding of patients' approach towards their disease is essential
to confront this epidemic.

Previous studies reported on the overall prevalence of DM in
Greece [2e4]. According to the Government Center for Social Se-
curity (IDIKA), the prevalence of diagnosed and treated with anti-
diabetic drugs in Greece in the years 2014e2015 was 7% [3]. The
majority (96.6%) of the cases had type 2 DM, while the prevalence
of type 1 DM was (3.4%) [2,3]. Higher prevalence of DM has been
reported in other countries [5].

Greece suffers from economic crisis, which started in 2007 and
continues for 10 years until today [6]. Thus, information regarding
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patients' type of treatment, their attitude towards insulin use or the
frequency of self-monitoring blood glucose (SMBG) measurements
are important to understand patients' involvement in the man-
agement of the disease in real life. This is essential since nowadays,
modern medicine is dominated by “evidence-based medicine” [7].
Previous studies mainly from the USA reported on patterns of
treatment and patients' attitudes towards DM [8e11]; however,
data fromGreece regarding patient attitudes, type of treatment and
overall DM management according to type of DM are limited.

The aim of this observational study was to examine the preva-
lence of type 1 and type 2 DM, treatment patterns, patients' atti-
tude towards insulin use and frequency of self-monitoring in a
random sample of the diabetic adult population in Greece.
2. Subjects, materials and methods

2.1. Study population

The study was conducted by the National Public Health School
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of Greece and the Diabetes Center of our Hospital. Based on 2001
census, we selected randomly a subgroup of participants with DM
from a population that included 12639 households (30843 habi-
tants aged� 19 years) and they were stratified by gender, age and
district. The selected sample was representative of the diabetic
adult population of Greece.

2.2. Procedures

A structured questionnaire was built to report type 1 and type 2
DM prevalence as well as the attitude of the patients with DM to-
wards their disease. The questionnaire was built to be easily un-
derstood by the participants and to get as much information as
possible.

Collection of data was performed by the method of qualitative
phone interviews based on a rigid electronic structured question-
naire and use of the electronic system CATI (Computer-Assisted
Telephone Interviewing) by the Greek Public Opinion company
(G.P.O. A.E., Athens, Greece). The phone interviews were performed
after automatic phone calls from the call center in random tele-
phone numbers that corresponded to chosen sampling units.

A pilot study started in July 2010 and the personnel that per-
formed the phone interview attended a training course to under-
stand the purpose and the methods of the study. Throughout the
duration of the study, all collected data were centrally controlled
and checked for missing information. In addition, 15.0% of the in-
terviews were verified from supervisors via the special software of
listening and visual monitoring. The full study was performed in
August and September in the year 2010.

Data on the prevalence of DM and main comorbidities were
published previously [12]. According to that publication, 2035
subjects (prevalence 6.6%) self-reported that they were diagnosed
with DM. A total of 1002 out of 2035 participants with reported DM
were randomly selected andwere further questioned for the type of
DM, type of treatment, their attitude towards treatment with in-
sulin, and frequency of self-monitoring. The effective random
sampling technique was used to reduce sampling bias; thus, from
the subjects diagnosed with DM in the initial cohort -that was a
representative sample of the adult population of Greece and were
stratified by gender, age and district- the even numbers of subjects
with self-reported DM per district were selected from the database
and were questioned for DM-related parameters.

2.3. Assessment of DM prevalence and patients' attitude towards
the disease

Participants were asked about the type of DM and possible an-
swers were: type 1 DM, type 2 DM or unknown. If the participants'
response was unknown, they were further asked about the age of
DM onset, the medical history of hospitalization with ketoacidosis
and the use of insulin after diagnosis. When the onset of DM was
<30 years of age in the presence of symptoms of diabetes and ⁄ or
ketoacidosis and the patient had been treated continuously with
insulin after the diagnosis, DM was considered as type 1 DM; all
other cases were considered as type 2 DM. Furthermore, subjects
were asked about the type of treatment and possible responses
were: diet and exercise, oral antidiabetic drugs (OAD), combination
of OAD and insulin, insulin only or other injectable medication
except for insulin. Patients who were treated with insulin were
further questioned about the type and the brand name of insulin
they used as well as the specialty of the doctor who initiated insulin
use; possible answers were: internist with specialty in diabetes,
endocrinologist, internist not specialized in diabetes, general
practitioner, cardiologist or other specialty. Participants who were
not treated with insulin were asked about their willingness to start
insulin and their concerns regarding insulin use; more than one
answer to the questions was possible. Finally, individuals were
questioned about the possession and use of a SMBG device. Those
who used a SMBG system were further asked about the frequency
of measurements per week and their satisfaction with the support
provided by the companies that sell the glucometers.

2.4. Statistical analysis

The Statistical Package for the Social Sciences (IBM SPSS soft-
ware version 22.0 for Windows, Armonk, NY, USA) was used for the
statistical analysis. Categorical variables are presented as number
and percentage (n, %) and non-parametric variables as median
value (25, 75 percentile). The Pearson chi-square test (x2) was used
to compare categorical variables and the Mann-Whitney test was
used to assess differences of non-parametric variables. P
values< 0.05 were considered statistically significant.

2.5. Ethics approval

The study protocol was approved by the Scientific Committee of
our Hospital (Hospital Scientific Committee of Laiko Hospital De-
cision: 251/3-5-2010) and was conducted according to the recom-
mendations of the Declaration of Helsinki [13].

3. Results

Thirty-five participants (prevalence 3.5%) answered that they
were diagnosed with type 1 DM, 869 (86.7%) were diagnosed with
type 2 DM and 98 (9.8%) were not aware of the type of DM. When
we further analyzed the patients that did not know the type of DM,
all were diagnosed with DM after the age of 30 years, none had
symptoms of DM or reported ketoacidosis at the time of the diag-
nosis, and none was treated with insulin after the diagnosis of DM.
Thus, we can relatively safely conclude that all the unknown par-
ticipants had type 2 DM ant that the overall prevalence of type 2
DM was 96.5%. Type of DM classified according to age, gender, and
residency are presented in Table 1. We did not find any gender or
residency (urban vs. rural) difference in the prevalence of type 1 or
type 2 DM. The prevalence of type 1 DM decreased while of type 2
DM increased with age.

Regarding anti-diabetic treatment, all 35 patients with type 1
DM were treated with insulin. Thirty-one patients with type 1 DM
(88.6%) were treated with basal bolus insulin regimens, while 4
patients (11.4%) were treated with premix insulin regimens.

Among participants with type 2 DM, OADwas themost frequent
treatment (72.0%). A total of 77 (9.0%) individuals were managed
with diet and exercise, 69 (7.1%) received both OAD and insulin, 111
patients were treated with insulin only (11.5%) and 4 patients (0.4%)
were treated with other injectable therapy. Treatment of patients
with type 2 DM is shown on Table 2.

A total of 215 patients with both types of DM (35 with type 1 DM
and 180 with type 2 DM) were treated with several insulin regi-
mens. Types of insulin are shown in Table 3.

Individuals using insulin were also asked about the specialty of
the physician who initiated insulin treatment. Among them, 140
(65.2%) reported that insulin therapy was initiated by a diabetes
specialist internist, while 23 (10.7%) and 34 (15.8%) by an endo-
crinologist and an internist, respectively. The specialty of the
physician who started insulin treatment according to gender and
age are shown in Table 4.

Individuals not treated with insulin (n¼ 787) were asked about
their willingness to start insulin therapy, if needed and suggested
by the physician. A total of 317 (40.3%) answered that were not
willing to start insulin, 260 (33.0%) replied positively, while 102



Table 1
Type of diabetes mellitus classified according to age, gender and residency.

Overall n (%) Gender n (%) Age n (%) Residency n (%)

Men Women 19-44 n (%) 45-64 n (%) >65 n (%) Urban Rural

Type 1 DM 35 (3.5) 16 (2.9) 19 (4.3) x2¼ 1.37
p ¼ 0.241*

6 (16.7) 15 (3.9) 14 (2.4) x2¼ 20.83
p < 0.001**

25 (3.6) 10 (3.3) x2¼ 0.03
p ¼ 0.867***Type 2 DM 967 (96.5) 539 (97.1) 428 (95.7) 30 (83.3) 367 (96.1) 570 (97.6) 678 (96.4) 289 (96.7)

Overall 1002 (100.0) 555 (100.0) 447 (100.0) 36 (100.0) 382 (100.0) 584 (100.0) 703 (100.0) 299 (100.0)

Data are presented as n (%).
*p value for the comparison between men and women with type 1 diabetes vs. type 2 diabetes.
**p value for the comparison between age-groups with type 1 diabetes vs. type 2 diabetes.
***p value for the comparison between residents in urban and rural areas with type 1 diabetes vs. type 2 diabetes.
DM: diabetes mellitus.

Table 2
Treatment of participants with type 2 diabetes mellitus.

Diet & exercise 87 (9.0)
Oral antidiabetic drugs 696 (72.0)
Insulin only 111 (11.5)
Basal 73 (65.8)a

Basal-bolus 7 (6.3)a

Premixed-insulin 30 (27.0)a

Only bolus 1 (0.9)a

Oral medication & insulin 69 (7.1)
Basal 61 (88.4)b

Basal-bolus 1 (1.5)b

Premixed-insulin 7 (10.1)b

Other injectable therapy 4 (0.4)
Overall 967 (100.0)

Data are presented as n (%).
a Percentage of the patients treated with insulin only (n¼ 111).
b Percentage of the patients treated with oral medication and in-

sulin (n¼ 69).
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(13.0%) and 62 (7.9%) answered that they would or would not
probably start insulin use, respectively. The intension of patients to
start insulin treatment regimens according to age, gender and
residency is shown in Table 5. No significant differences were found
in terms of willingness to start insulin treatment with regards to
gender, age-group or residency. Regarding concerns on insulin
treatment, 251 (31.9%) of the patients were not worried about in-
sulin therapy, while 157 (19.9%) were afraid of the needle punch
and 44 (5.6%) were afraid of hypoglycemia, as shown in Table 6.
Table 3
Type of insulin classified according to type of diabetes mellitus.

Ove

Basal insulin 174
Glargine 91a

Detemir 6 (3
NPH, Protaphane 11 (
Unknown 66 (

Prandial Insulin 39 (
Lispro 14 (
Aspart 8 (2
Glulisine 7 (1
Actrapid, Regular 6 (1
Unknown 4 (1

Pre-mixed insulin 41 (
Actrapid, Regular, NPH, Isophane-Premixed insulin 39 (
Lispro-Premixed insulin 0
Aspart-Premixed insulin 0
Unknown 2 (4

Data are presented as n (%).
DM: diabetes mellitus, NPH: neutral protamine Hagedorn.

a Percentage is among patients using basal insulin.
b Percentage is among patients using prandial insulin.
c Percentage is among patients using pre-mixed insulin.
Regarding the possession and use of a SMBG device, 918 (91.6%)
of the total cohort stated that they had a glucometer; there was no
significant difference in terms of gender (x2¼ 0.02, p¼ 0.904), age-
group (x2¼ 3.50, p¼ 0.174) or residency (x2¼ 2.19, p¼ 0.139) in the
use of a SMGB device. Patient with type 1 DM monitored (median
value, interquartile range) their blood glucose 12.0 (7.0e21.0) times
per week, while patients with type 2 DM 3.0 (2.0e7.0) times per
week (p< 0.001). Patients with type 2 DM treated with insulin
regimes measured their blood glucose 10.0 (5.0e14.0) times per
week, while those not receiving insulin 3.0 (1.0e7.0) times per
week (p< 0.001). The frequency of SMBG is shown in Table 7.

In addition, 612 (66.7%) of those who possessed a glucometer
replied that they received adequate support from the companies
that provide the devices, 255 (27.7%) responded neutrally, and 51
(5.6%) were not satisfied with the services. No significant differ-
ences were found in terms of information and support provided
from the companies of the SMBG devices in terms of gender, age-
group or residency (data not shown).
4. Discussion

In this observational study, we found that the prevalence of self-
reported type 1 DM was 3.5% and of type 2 DM 96.5% in a random
sample of individuals with DM in Greece. We also investigated for
the first time in Greece the attitude of patients with DM towards
their disease in terms of the type of DM, different treatment pat-
terns and their concerns about insulin therapy.
rall n (%) Type of DM n (%)

Type 1 DM Type 2 DM

(100.0) 31 (100.0) 143 (100.0)
(52.3) 29 (93.6) 62 (43.3)
.5)a 0 6 (4.2)
6.3)a 2 (6.4) 9 (6.3)
37.9)a 0 66 (46.2)
100.0) 31 (100.0) 8 (100.0)
35.9)b 11 (35.5) 3 (37.5)
0.5)b 8 (25.8) 0
8.0)b 7 (22.6) 0
5.4)b 3 (9.7) 3 (37.5)
0.2)b 2 (6.4) 2 (25.0)
100.0) 4 (100.0) 37 (100.0)
95.1)c 4 (100.0) 35 (94.6)

0 0
0 0

.9)c 0 2 (5.4)



Table 4
Specialty of doctor who started insulin treatment.

Overall n (%) Gender n (%) Type of diabetes n (%)

Male Female Type 1 DM Type 2 DM

Internist-Diabetologist 140 (65.1) 85 (67.4) 55 (61.8) 23 (65.7) 117 (65.0)
Endocrinologist 23 (10.7) 15 (11.9) 17 (19.1) 6 (17.1) 17 (9.5)
Internist 34 (15.8) 17 (13.5) 8 (9.0) 3 (8.6) 31 (17.2)
General Practitioner 5 (2.4) 2 (1.6) 3 (3.4) 2 (5.7) 3 (1.7)
Cardiologist 2 (0.9) 2 (1.6) 0 0 2 (1.1)
Other 2 (0.9) 2 (1.6) 0 0 2 (1.1)
Unknown 9 (4.2) 3 (2.4) 6 (6.7) 1 (2.9) 8 (4.4)
Overall 215 (100.0) 126 (100.0) 89 (100.0) 35 (100.0) 180 (100.0)

Data are presented as n (%).
DM: diabetes mellitus.

Table 5
Willingness of starting insulin therapy in participants with type 2 diabetes not treated with insulin according to age, gender and residency.

Overall Gender Age Residency

Male Female 19e44 45e64 >65 Urban Rural

Yes 260 (33.0) 147 (34.3) 113 (31.6) 9 (36.0) 113 (35.0) 138 (31.4) 180 (32.6) 80 (34.0)
Probably yes 102 (13.0) 59 (13.8) 43 (12.0) 3 (12.0) 57 (17.7) 42 (9.5) 72 (13.0) 30 (12.8)
Probably no 62 (7.9) 39 (9.1) 23 (6.4) 0 26 (8.1) 36 (8.2) 43 (7.8) 19 (8.1)
No 317 (40.3) 161 (37.4) 156 (43.6) 12 (48.0) 101 (31.4) 204 (46.4) 219 (39.7) 98 (41.7)
I do not know 46 (5.8) 23 (5.4) 23 (6.4) 1 (4.0) 25 (7.8) 20 (4.5) 38 (6.9) 8 (3.4)
Overall 787 (100.0) 429 (100.0) 358 (100.0) 25 (100.0) 322 (100.0) 440 (100.0) 552 (100.0) 235 (100.0)

Data are presented as n (%).

Table 6
Concerns regarding insulin use in patients with type 2 diabetes mellitus who are insulin-naive stratified according to age, gender and residency.

Overalla Gender Age Residency

Male Female 19e44 45e64 >65 Urban Rural

No concerns 251 (31.9) 156 (36.4) 95 (26.5) 9 (36.0) 101 (31.4) 141 (32.0) 181 (32.8) 70 (30.0)
I do not know 198 (25.1) 107 (24.9) 91 (25.4) 7 (28.0) 67 (20.8) 124 (28.2) 142 (25.7) 56 (23.8)
Needle punch 157 (19.9) 78 (18.2) 79 (22.1) 6 (24.0) 80 (24.8) 71 (16.1) 113 (20.5) 44 (18.7)
Hypoglycemia 44 (5.6) 25 (5.8) 19 (5.3) 2 (8.0) 13 (4.0) 29 (6.6) 22 (4.0) 22 (9.4)
Effect on lifestyle 36 (4.6) 17 (4.0) 19 (5.3) 1 (4) 18 (5.6) 17 (3.9) 27 (4.9) 9 (3.8)
General fear 31 (3.9) 13 (3.0) 18 (5.0) 0 16 (5.0) 15 (3.4) 18 (3.2) 13 (5.5)
Other side effects 22 (2.8) 8 (1.9) 14 (3.9) 0 6 (1.8) 16 (3.6) 13 (2.4) 9 (3.8)
Painful/annoying 17 (2.2) 10 (2.3) 7 (1.9) 0 8 (2.5) 9 (2.0) 14 (2.5) 3 (1.3)
I do not want 10 (1.3) 6 (1.4) 4 (1.1) 0 2 (0.6) 8 (1.8) 6 (1.1) 4 (1.7)
Burden of the body 5 (0.6) 2 (0.5) 3 (0.8) 0 4 (1.2) 1 (0.3) 3 (0.5) 2 (0.8)
Not necessary 2 (0.3) 2 (0.5) 0 0 1 (0.3) 1 (0.3) 1 (0.2) 1 (0.4)
Other 11 (1.4) 4 (0.9) 7 (1.9) 0 3 (0.8) 8 (0.8) 9 (1.6) 2 (0.8)
No answer 3 (0.4) 1 (0.2) 2 (0.6) 0 3 (0.9) 0 3 (0.5) 0

Data are presented as n (%).
a More than one answer to the questions was possible.

Table 7
Frequency of weekly blood glucose measurements according to type of diabetes
mellitus.

Number of measurements Type 1 DM Type 2 DM

Insulin users Non-insulin users

0 1 (2.9) 1 (0.6) 23 (2.9)
1 1 (2.9) 5 (2.8) 158 (20.1)
2 1 (2.9) 10 (5.6) 123 (15.6
3 3 (8.6) 17 (9.4) 111 (14.1)
4e6 2 (5.7) 15 (8.3) 99 (12.6)
7e10 9 (25.7) 47 (26.1) 129 (16.4)
>11 18 (51.4) 81 (45.0) 47 (6.0)
Unknown 0 1 (0.6) 83 (10.5)
No answer 0 3 (1.6) 14 (1.8)
Overall 35 (100.0) 180 (100.0) 787 (100.0)

Data are presented as n (%).
DM: diabetes mellitus.
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The prevalence of type 1 and type 2 DM found in our study is in
accordance with data from previous studies in Greece. Liatis et al.
using data from the nation-wide prescription database in
2014e2015, demonstrated that 3.4% of individuals with DM were
diagnosed with type 1 DM [3]. In a previous study from our group,
the prevalence of self-reported type 1 and type 2 DM was 4.0% and
96.0%, respectively in the time period 1996e1999 [2]. The American
Diabetes Association (ADA) estimates that the prevalence of type 1
DM is higher, between 5 and 10% for type 1 and 90e95% for type 2
DM [5]. Recent data suggest that there is an increase in the prev-
alence and incidence of type 1 DM worldwide [14].

The higher prevalence of type 1 DM in males found in previous
studies, including the Greek study from Liatis et al. was not
confirmed in our study [3,15]. As expected, and in agreement with
previous reports, we found that the prevalence of type 1 DM
decreased, while that of type 2 DM increased with age [15,16].

Regarding treatment of patients with type 2 DM, most of them
(72.0%) were treatedwith OAD. Liatis et al. demonstrated that 80.6%
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of Greek patients with type 2 DM were managed with OAD [3];
however, they reported data for patients treated with antidiabetic
medications, while those managed with diet and exercise were not
included in their study and this probably explains the higher per-
centage of subjects managed by ODA in their study. In other smaller
studies from Greece and from the USA approximately 61.0% of pa-
tients with type 2 DMwere treated with OAD [8,17]. Independently
of the differences, there is a rapid increase in the use of OAD [18]. In
addition, Liatis et al. demonstrated that 7.0% of the patients were
treated exclusively with insulin, while this number was higher
(11.5%) in our study [3]. Furthermore, we found that 7.1% of the
participants were treated with both OAD and insulin in comparison
with previous data that reported that 12.4% of the people with type
2 DM in Greece were treated with both OAD and insulin [3].
Interestingly, 9.0% of individuals were managed with diet and ex-
ercise only, while this percentage was 14.0% in the USA [8,19].
Furthermore, only a few patients (0.4%) were using other injectable
therapy, a term that was referring to the use of glucagon like
peptide one agonists (GLP-1A). In the year 2015, Liatis et al. found
that the percentage of GLP-1 and/or sodium-glucose transporters-2
inhibitors users has increased to 4.6% [3]. Data from the Nutrition
Examination Survey (NHANES) which was performed among 2425
adults participants with all types of DM between the years 2005
and 2012, demonstrated that 14.1% of the participants were treated
exclusively with insulin, 56.9% were treated with OAD, 14.9% were
treatedwith both insulin and OAD and 14.1%were not receiving any
treatment [19].

Among patients with type 1 DM, insulin glargine was by far the
most used basal insulin; a small proportion of patients were treated
with NPH insulin and 11.4% with pre-mixed insulin, even though it
is highly suggested by the ADA that they should be treated with
multiple daily injections of prandial and basal insulin or continuous
subcutaneous insulin infusion [20].

Regarding the specialty of the doctor who initiated patients in
insulin use, most of the participants answered that an internist who
is specialized in diabetes. Our data agree with those of the USA in
2001 showing that among 23.4 million outpatient prescriptions in
the USA, an internist was the most common physician specialty
who prescribed OAD, followed by a general practitioner [18].

Among patients that were not treated with insulin, almost half
of them replied that they would not, or they would probably not
start insulin use even if their doctor had recommended it. Histor-
ically, insulin is considered as the last therapeutic option for pa-
tients with type 2 DM, even though it is the safest and more
effective antidiabetic drug [21]. This “psychological insulin resis-
tance” (PIR) can be defined as psychological opposition towards
insulin use in both people with diabetes and their prescribers [9]. A
total of 28.0% of insulin naive-patients with type 2 DM reported PIR,
and they were unwilling to start insulin if prescribed while a sub-
stantial number of the rest expressed significant unwillingness [10].

Participants were further questioned about their concerns on
insulin use. Approximately one-third of them answered that they
did not have any concerns, while one quarter replied that they were
not aware of the exact fear on insulin. One-fifth of themwas afraid
of the needle punch. Previous studies reported that needle punch is
a real burden, even in young patients with type 1 DM, where 27.0%
of them reported needle anxiety [11]. Interestingly, only a small
proportion of the individuals were afraid of hypoglycemia or pain.
In addition, only 4.6% of themwere concerned about insulin's effect
on their lifestyle, even though it has been described as “social
stigma” [9]. Men were less concerned about insulin use, implying
that women are more reluctant to begin insulin treatment and
indicated a greater fear of injection as well as social stigmatization
by the use of insulin, as described previously [22].

Regarding SMBG measurement, it is known that patients with
DM who perform SMBG more frequently have better glycemic
control [23,24]. In our study, more than half of the patients with
type 1 DM performed SMBG often, while almost 25% of them per-
formed SMBG once per day only. Similar patterns were noticed in
patients with type 2 DM that were treated with insulin.

The main strength of our study is that the subgroup of patients
with DM were selected from a random sample of the total adult
population in Greece. In addition, this is the first study in this
country to describe patients' attitude towards their disease. On the
other hand, there are several limitations. Firstly, as in most
population-based studies, type of DM was self-reported and not
confirmed diagnostically. Secondly, we did not collect data about
other types of DM such as gestational diabetes. Thirdly, we did not
have data about the type of OAD that the patients were receiving
and data on diabetes control. In addition, we have no data about the
percentage of people using new long-acting basal insulin analogues
that are associated with lower hypoglycemic events [25,26]. Finally,
we used the effective random sampling technique to reduce sam-
pling bias for the selection of the random samplewith self-reported
DM stratified per district only and not for other variables such as
age and gender. However, as the initial cohort of the 12639
households (30843 adults habitants) was stratified by gender, age
and district and was representative of the adult population of
Greece [12], the technique used in this study can reduce but cannot
eliminate selection bias.

In summary, in this study we found that the prevalence of self-
reported type 1 DM and type 2 DM in a random sample of in-
dividuals with DM in Greece was 3.5% and 96.5%, respectively. Most
people with type 2 DM were treated with OAD. Internists special-
ized in diabetes were principally doctors who started insulin
treatment. Almost half of insulin naive subjects with type 2 DM
were skeptical towards insulin initiation and use and their main
concern was the needle punch.
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