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Background: Hypoglycemia is an important complication in the treatment of patients with diabetes. We surveyed the insight by
patients with diabetes into hypoglycemia, their hypoglycemia avoidance behavior, and their level of worry regarding hypoglycemia.
Methods: A survey of patients with diabetes, who had visited seven tertiary referral centers in Daegu or Gyeongsangbuk-do, Korea,
between June 2014 and June 2015, was conducted. The survey contained questions about personal history, symptoms, educational
experience, self-management, and attitudes about hypoglycemia.

Results: Of 758 participants, 471 (62.1%) had experienced hypoglycemia, and 250 (32.9%) had experienced hypoglycemia at least
once in the month immediately preceding the study. Two hundred and forty-two (31.8%) of the participants had received hypogly-
cemia education at least once, but only 148 (19.4%) knew the exact definition of hypoglycemia. Hypoglycemic symptoms identified
by the participants were dizziness (55.0%), sweating (53.8%), and tremor (40.8%). They mostly chose candy (62.1%), chocolate
(37.7%), or juice (36.8%) as food for recovering hypoglycemia. Participants who had experienced hypoglycemia had longer dura-
tion of diabetes and a higher proportion of insulin usage. The mean scores for hypoglycemia avoidance behavior and worry about
hypoglycemia were 21.2+10.71 and 23.38+13.19, respectively. These scores tended to be higher for participants with higher than
8% of glycosylated hemoglobin, insulin use, and experience of emergency room visits.

Conclusion: Many patients had experienced hypoglycemia and worried about it. We recommend identifying patients that are anx-
ious about hypoglycemia and educating them about what to do when they develop hypoglycemic symptoms, especially those who
have a high risk of hypoglycemia.
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INTRODUCTION

Diabetes is a chronic disease that is increasing in prevalence
worldwide. Glycemic control is the main treatment for patients
with diabetes, and many studies provide evidence that glyce-
mic control prevents or delays the development of microvas-
cular complications of diabetes [1-3]. However, the occurrence

or fear of hypoglycemia is a barrier to achieving glycemic con-
trol. When patients encounter hypoglycemia, they are less like-
ly to comply with drug therapy and may have additional psy-
chiatric problems in their daily lives [4,5]. Moreover, severe
hypoglycemia increases cardiovascular mortality in old age or
in the presence of comorbidities [6-8]. In the Action to Control
Cardiovascular Risk in Diabetes Study (ACCORD) trial, the
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intensive therapy group (glycosylated hemoglobin [HbA1lc]
<6.0%) experienced higher mortality than did the standard
therapy group (HbAlc, 7.0% to 7.9%), possibly due to more
severe or frequent hypoglycemic events in the intensive thera-
py group [9]. Following the publication of these data, recent
guidelines address concerns about hypoglycemia, especially in
patients with comorbidities, and emphasize that therapy
should be tailored to the individual [10].

For the prevention of hypoglycemia, the 2016 American Di-
abetes Association guidelines recommended a chronic care
model (CCM), which would improve the clinical outcome and
adherence to therapy, involving a team approach (doctors,
nurses, dieticians, and social workers) [10]. In addition, re-
peated and frequent diabetes education must be undertaken
regarding self-management to improve clinical outcomes and
quality of life. This can be conducted through mass media, in-
cluding television, radio, and newspaper [11-13]. However,
there is a lack of data regarding the insight of diabetic patients
into hypoglycemia in a real-world setting. Therefore, in this
study, we investigated the understanding by diabetes patients
of hypoglycemia, the behavior they use to avoid hypoglycemia,
and their fear of hypoglycemia, by using a questionnaire.

METHODS

Study design

This study was conducted with the approval of the Keimyung
University Dongsan Medical Center Institutional Review
Board (IRB 2014-04-083). A survey of 758 patients with diabe-
tes, who had visited seven tertiary referral centers (Kyungpook
National University, Keimyung University Dongsan Medical
Center, Catholic University of Daegu, Yeungnam University
College of Medicine, Soonchunhyang University Gumi Hospi-
tal, CHA Gumi Medical Center, and Daegu Fatima Hospital),
in Daegu or Gyeongsangbuk-do, Korea, between June 2014
and July 2015 was conducted. Patients with gestational diabe-
tes mellitus were excluded. Written informed consent was ob-
tained from all participants before completing the question-
naire.

The patients were asked questions regarding their personal
history, type and duration of diabetes, type of medication (di-
vided into categories of lifestyle modification, only oral hyper-
glycemic agents [OHAs] and insulin with or without OHAs,
occupation, history of alcohol intake, history of smoking, and
frequency of meals). They were also asked whether they knew
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their recent HbAlc, fasting glucose, or postprandial glucose
levels. To establish what the patients knew about hypoglyce-
mia, they were asked to answer to several questions, including
the definition of hypoglycemia (writing the criteria of hypogly-
cemia), hypoglycemic symptoms (to select all the correct an-
swers among a list of 12 hypoglycemic symptoms), and foods
to eat during hypoglycemia (to select all the correct answers
among a list of 15 foods). In a question regarding hypoglyce-
mic symptoms, 12 correct hypoglycemic symptoms were pre-
sented as answer choices; selected answers were scored by each
point and these scores were added up. In a question about what
to eat during hypoglycemia, five correct foods and 10 incorrect
foods were presented as answer choices; the correct answer
was scored 1 point and an incorrect answer was scored -1
point, and then these scores were added up.

Patients were also asked where and how often they had re-
ceived education regarding self-management of their diabetes.
Further questions regarded their experience and frequency of
hypoglycemia in the past month and what they did first during
a hypoglycemic event. In addition, they were asked how often
they checked their blood glucose, and they were surveyed
about their behaviors and anxiety, using Hypoglycemia Fear
Survey II behavior and worry subscales [14,15]. The behavior
subscale concerns 15 behaviors aimed at avoiding hypoglyce-
mia, whereas the worry subscale includes 18 items about the
daily life and work of the patients and how this correlates with
hypoglycemia. All questions were scored 1 to 5 according to
their frequency (never, rare, often, sometimes, always). Finally,
patients were asked whether they informed their care team
about hypoglycemic events when they visited their clinic.

Statistical analysis

Descriptive statistics were used to assess patient demographics,
disease characteristics, and patient-reported outcomes. Differ-
ences between patients who had experienced recent hypogly-
cemic symptoms and those who had not were assessed using
Student t-test for continuous variables and a chi-square test for
categorical variables. Statistical significance was set a priori at
P<0.05. All statistical analyses were performed using the SPSS
version 22.0 (IBM Co., Armonk, NY, USA).

RESULTS

Basic characteristics of the participants
Of the 758 participants enrolled, 62.1% reported experience of
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hypoglycemia in the past, and 32.9% of participants recalled a
hypoglycemic event at least once in the previous month. The
average age of the participants was 56.3+13.7 years, and 51.5%
were male (Table 1); 63.9% had type 2 diabetes mellitus, and a
mean duration of diabetes of 11.8+9.7 years was reported.
Therapy consisted of lifestyle modification for 4.2%, OHAs for
46.2%, and insulin for 47.1% of the participants; 20.5% of pa-
tients lived alone, and 60.4% reported consuming a normal
diet. Among the participants who worked, 21.5% did so at
night.

The participants were divided into two groups according to
their experience of hypoglycemia. There were no differences
between the two groups in age, sex, or body mass index. How-
ever, the group that had already experienced hypoglycemia
had a longer duration of diabetes (13.9+9.8 years vs. 8.2+8.5
years, P=0.002) and higher rates of using insulin (57.7% vs.

Table 1. Basic characteristics of participants
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29.4%, P<0.001) than the other group. In addition, the HbAlc
of the hypoglycemia group was higher than that in the other
group, although the difference was not statistically significant
(8.5%+2.3% vs. 8.0%+2.1%, P=0.270).

Knowledge of the participants regarding hypoglycemia

Of the participants, 77.4% had heard about hypoglycemia, and
31.9% recalled being personally educated about hypoglycemia
(Table 2). Of these, 69.8% had received information in a clinic,
26.4% in a group, 2.8% in the public health system, and 10.7%
through mass media, such as television or the Internet. The
participants were also asked whether they knew the definition
of hypoglycemia, and only 19.4% could accurately define hy-
poglycemia (<70 mg/dL); 23.5% of the participants undertook
self-monitoring of blood glucose 2 to 3 times/day, but 23.8%
only did this 2 to 3 times/week. A medical alert card was held

Variable All Hypoglycemia No hypoglycemia Pvalue
Number 758 471 (62.1) 279 (36.8)
Age, yr 56.3+13.7 57.1%£13.7 54.8+13.6 0.070
Male sex 391 (51.5) 237 (50.3) 150 (53.7) 0.986
Duration of diabetes, yr 11.8+9.7 13.9+9.8 82+85 0.002
Glycosylated hemoglobin, % 83+22 8.5+23 8.0+2.1 0.270
Body mass index, kg/m’ 24.0+3.7 23.6+3.7 24.7%3.6 0.853
Type
T1DM 30 (3.9) 26 (5.5) 4(1.4) <0.001
T2DM 487 (63.9) 300 (63.6) 182 (65.2) 0.142
Unknown® 238 (31.7) 145 (30.8) 93(33.3) 0.469
Treatment
Lifestyle modification 32(4.2) 21 (4.5) 11(3.9) 0.735
OHA 350 (46.2) 170 (36.1) 177 (63.4) <0.001
Insulin 357 (47.1) 272 (57.7) 82(294) <0.001
Unknown 19 (2.5) 8(1.7) 9(3.2) 0.174
Household size
Living alone 156 (20.5) 101 (21.7) 52 (18.6) 0.341
With 1 person 290 (38.1) 178 (37.7) 109 (39.0) 0.341
With >1 person 286 (37.5) 178 (37.7) 107 (38.3) 1.000
Employed 395 (52.1) 262 (55.6) 130 (46.5) 0.256
Night work 74(9.8) 44(9.3) 30(10.8) 0.424
Meal frequency (regular) 460 (60.4) 280 (59.4) 176 (63.0) 0.045

Values are presented as number (%) or mean +standard deviation.

T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus; OHA, oral hypoglycemic agent.

“Based on patients’ answers.
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Table 2. Knowledge of patients regarding hypoglycemia

Variable Value
Have you heard about hypoglycemia? (yes) 587/758 (77.4)
Have you had education about hypoglycemia? 242/758 (31.9)
(yes)
Education route
Personal education (clinics) 169/242 (69.8)
Group education 64/242 (26.4)
Public health system 7/242 (2.8)
Media: TV, Internet 26/242 (10.7)
Definition of hypoglycemia, mg/dL
<70 148/758 (19.5)
<80 107/758 (14.1)
<60 102/758 (13.5)
<100 43/758 (5.7)
<50 36/758 (4.7)
<90 36/758 (4.7)
I do not know 35/758 (4.6)
No answer 193/758 (25.5)
Score of choosing correct hypoglycemic symptom 3.3+2.6
Total score of choosing food in case of 0.2+1.9
hypoglycemia
Correct answer l.6+14
Incorrect answer 1.4+22
SMBG (yes) 552/758 (72.8)
Frequency of SMBG
2-3/day 179/758 (23.6)
1/day 118/758 (15.6)
>2-3/week 181/758 (23.9)
1-2/month 84/758 (11.1)
Before and after exercise 2/758 (0.3)
Patient retained medical alert card (yes) 83/758 (10.9)

A cup of coffee with sugar

Values are presented as number/total number (%) or mean +standard

deviation.
SMBG, self-monitoring of blood glucose.

by 10.9% of the participants. Of the 12 correct hypoglycemic
symptoms listed in the questionnaire, dizziness (55.0%),
sweating (53.8%), tremor (40.8%), hunger (33.2%), and gener-
al weakness (31.2%) were identified most frequently (Fig. 1).
The mean score of choosing the correct hypoglycemic symp-
tom was 3.3. When choosing foods to aid recovery from hypo-
glycemia, most patients selected the intake of candy (62.1%),
chocolate (37.7%), or fruit juice (36.8%), but others also an-
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No. (%)

Dizziness

Cold sweating 408 (53.8)

Tremor 310 (40.8)
Hunger

General weakness
Loss of conciousness
Tingling

Visual disturbance
Palpitation
Headache

Convulsion

Heat sensation
1 1 J

0 100 200 300 400 500

Fig. 1. An awareness of patients: hypoglycemia-related symp-
toms (multiple choice).

No. (%)

Candy

Chocolate

A half glass of juice 279 (36.8)
A spoon of sugar

A half glass of coke

174 (22.9)
144 (18.9)

131(17.2)

124 (16.3)

112 (14.7)

94 (12.4)

89(11.7)

83(10.9)

A spoon of honey

An apple

A glass of milk
Abowl of rice

A slice of bread

20 g of raisins

A half bowl of noodles
10 nuts

A slice of pizza
1 1 1

0 100 200 300 400 500

Fig. 2. An awareness of patients: foods to eat when hypoglyce-
mia occurs (multiple choice).

swered that they ate pizza (6.3%), raisins (8.8%), or nuts (6.8%)
(Fig. 2). The mean total score of choosing food was 0.2.

Experience of the participants with hypoglycemia

Of the 758 participants, 471 participants (62.1%) experienced
hypoglycemia (Table 3). In the previous month, 32.9% of par-
ticipants had experienced hypoglycemia at least once, and
6.2% had experienced it more than four times. As expected,
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patients treated with insulin had a higher frequency of hypo-
glycemia than those without insulin (1.2+1.8 vs. 0.6+2.0,
P<0.001). They reported hypoglycemia in the fasting state (at
dawn) (39.4%), before a meal (35%), or during exercise (18%).
When they felt the onset of hypoglycemia, many of the partici-
pants (49.1%) ate foods first, whereas 14.4% checked their
blood glucose before eating, and 17.3% ate foods and then
checked their blood glucose (Table 3).

Participant behavior and worry

Hypoglycemia avoidance behavior and the frequency with
which participants worried about hypoglycemia were assessed
using the Hypoglycemia Fear Survey II behavior and worry
subscales (Table 4). The mean scores for hypoglycemia avoid-
ance behavior and fear were 21.2+10.7 and 23.4+13.2, respec-
tively. These scores were higher in patients who had experi-

Table 3. Experience of patients with hypoglycemia

Variable No./total no. (%)

471/758 (62.1)

Have you experienced hypoglycemia?

Frequency of hypoglycemia within 1 month

0 486/758 (64.1)
1 83/758 (10.9)
2 85/758 (11.2)
3 35/758 (4.6)
>4 47/758 (6.2)
No answer 22/758 (2.9)

Treatment modality of experienced patients
Lifestyle modification
Oral hyperglycemic agent
Insulin
No answer

When do you detect hypoglycemic
symptoms? (multiple choice)

Fasting, dawn
Before meal
During exercise
I do not know

What do you do when you detect
hypoglycemic symptoms?

Only eat sugary foods

Eat sugary foods, then check glucose
Check blood glucose

Etc.

21/471 (4.5)
170/471 (36.1)
272/471 (57.7)

8/471 (1.7)

186/471 (39.4)
165/471 (35.0)

85/471 (18.0)
231/471 (49.0)
374/758 (49.1)
132/758 (17.3)

110/758 (14.4)
142/758 (18.7)

dmj

enced hypoglycemia, but were not statistically significant.
However, the group using insulin and those patients with poor
glycemic control (HbAlc >8%) and who had visited the emer-
gency room (ER) had significantly higher scores for hypogly-
cemia avoidance behavior and fear.

Communication between physicians and patients

Patients with diabetes were also asked whether they told their
physician about their hypoglycemic episodes (Table 5). This
questionnaire was added during the survey and had a total of
499 participants. A majority of participants (76.9%) confirmed
that their doctors asked them about hypoglycemia, but 23.0%
said that they did not. Furthermore, 51.5% of participants did

Table 4. Measures of behavior and worry about hypoglycemia

S Behavior score Fear score
Mean+SD Pvalue Mean+SD Pvalue
All 21.2+10.7 23.4+13.2
Experience of 0.819 0.136
hypoglycemia
Yes 23.5+10.0 26.0£12.7
No 17.5+10.7 18.8+12.5
HbAIclevel 0.009 <0.001
>8 22.4+11.0 253+14.7
<8 19.4+9.8 21.1+10.6
Insulin use <0.001 <0.001
Yes 22.8+14.4 25.3+14.7
No 18.7+£9.7 21.1£10.6
Experience of ER visit <0.001 <0.001
Yes 29.3+12.6 33.2x16.4
No 21.7+9.3 23.3£10.6

SD, standard deviation; HbAlc, glycosylated hemoglobin; ER, emer-
gency room.

Table 5. Communication between physicians and patients
with diabetes

Variable No./total no. (%)
Did your physician ask about hypoglycemic
episodes?
Yes 383/498 (76.9)
No 115/498 (23.1)
Did you report a hypoglycemic episode?
Yes 242/499 (48.5)
No 257/499 (51.5)

http://e-dmj.org
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not report hypoglycemic events to their physician during a
routine appointment.

Difference between groups according to hypoglycemia
education

We evaluated whether there were differences of perspective of
hypoglycemia according to education experience (Table 6).
The educated group was better aware of hypoglycemia, includ-
ing the definition of hypoglycemia (30.6% vs. 16.2%, P<0.001),
symptoms that can appear in hypoglycemia (4.2+2.5 vs.
3.2£2.6, P<0.001), action to deal with hypoglycemia (21.5%
vs. 12.3%, P=0.001), and communication with the doctor about

hypoglycemia (doctor asked: 88.3% vs. 69.5%, P<0.001; pa-
tient reported: 63.5% vs. 39.4%, P<0.001). In addition, they
had kept a medical alert card and checked their blood glucose
level more than the other group (14.9% vs. 9.4%, P=0.031;
81.8% vs. 70.0%, P=0.001, respectively). There were no differ-
ences between the two groups in improving lifestyle habits
(regular diet, exercise, restriction of snacks), experience visit-
ing the ER due to hypoglycemia, knowledge of foods to eat
during hypoglycemia, frequency of hypoglycemia within the
past month. In addition, the educated group had higher
HbA1c and higher behavior and fear scores.

Table 6. The difference between groups according to hypoglycemia education

Variable Educated group Uneducated group Pvalue
Number* 242/758 456/758
HbAlc, % 8.7£24 8.2+23 0.013
Duration, yr 11.5+8.5 11.9+10.2 0.057
Meal frequency (regular) 149/242 (61.6) 273/456 (59.9) 0.662
Intake of snack (yes) 178/242 (73.6) 338/456 (74.1) 0.871
Exercise (yes) 40/171 (23.4) 89/310 (28.7) 0.208
SMBG (yes) 198/242 (81.8) 319/456 (70.0) 0.001
Keeping medical alert card (yes) 36/242 (14.9) 43/456 (9.4) 0.031
Experience of hypoglycemia (yes) 186/242 (76.9) 275/456 (60.3) <0.001
Definition of hypoglycemia (correct) 74/242 (30.6) 74/456 (16.2) <0.001
The first act when feel hypoglycemia
Blood sugar test 52/242 (21.5) 56/456 (12.3) 0.001
Intake of snack 107/242 (44.2) 259/456 (56.8) 0.002
Blood sugar test after intake of snack 64/242 (26.4) 66/456 (14.5) <0.001
Etc. 18/242 (7.4) 45/456 (9.9) 0.286
Doctor asked about hypoglycemic episodes (yes) 151/171 (88.3) 214/308 (69.5) <0.001
Patient reported about hypoglycemic episodes (yes) 108/170 (63.5) 122/310 (39.4) <0.001
Experience of ER visit (yes) 19/171 (11.1) 23/310(7.4) 0.170
Frequency of hypoglycemia within 1 month 1.1+2.4 0.8+1.6 0.055
Score of choosing correct hypoglycemic symptom 42425 3.2+26 <0.001
Total score of choosing food in case of hypoglycemia 0.4+2.3 02+1.8 0.229
Correct answer 20£14 1.5£1.3 <0.001
Incorrect answer 1.7+24 1.4+23 0.105
Behavior score about hypoglycemia 24.7+10.5 21.0+£9.6 <0.001
Fear score about hypoglycemia 26.3+12.5 23.6+12.5 0.007

Values are presented as mean +standard deviation or number/total number (%).
HbA ¢, glycosylated hemoglobin; SMBG, self-monitoring of blood glucose; ER, emergency room.
“Non-responders were excluded.
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DISCUSSION

In this study, about 60% of participants reported experiencing
hypoglycemia, but many subjects could not identify symptoms
of hypoglycemia or what they should do after detecting them.
Participants who had poor glucose control (HbAlc >8%),
were treated with insulin, and had visited the ER yielded high-
er scores for both hypoglycemia avoidance behavior and fear
of hypoglycemia. However, many participants did not report
hypoglycemic events to their doctor before they were asked.

Hypoglycemia is defined as a blood glucose of <70 mg/dL,
accompanied by sweating, dizziness, and other symptoms
[16,17]. Mild hypoglycemia can usually be self-treated, where-
as severe hypoglycemia is defined by a requirement for exter-
nal assistance [10,16]. Hypoglycemia is especially common in
older patients or in those with comorbidities, in whom it af-
fects compliance with medical therapy, lifestyle, and mortality.
Recent guidelines emphasize that therapeutic regimens should
be tailored to the needs of specific patients, rather than being
aimed purely at achieving glycemic control within a near-nor-
mal range [10]. This is because hypoglycemia can cause very
serious consequences, sometimes resulting in the death of pa-
tients with cardiovascular disease [6-9]. The incidence of hy-
poglycemia varies according to the type of diabetes, therapeu-
tic regimen, and age of diabetic patients. In a review of 46 stud-
ies (n=532,542) of hypoglycemia, the prevalence of hypogly-
cemia was 45% for mild/moderate events and 6% for severe
events. The incidences of mild/moderate and severe hypogly-
cemic episodes per person-year were 19 (95% CI, 0.00 to
51.08) and 0.80 (95% CI, 0.00 to 2.15), respectively [18]. In this
study, about 60% of participants reported experiencing hypo-
glycemia, but many participants could not identify the symp-
toms of hypoglycemia or what they should do after detecting
them. In addition, a third of participants could not define hy-
poglycemia at the time of the study.

Diabetes self-management education (DSME) is an impor-
tant element of diabetes care, in particular in the prevention or
delay of the development of diabetic complications [13,19-22].
Patients should learn about their optimal daily care and how to
act under various circumstances. For effective education, it is
important to know how well-informed each patient is. In the
present survey, only 19.4% of patients could define hypoglyce-
mia correctly (<70 mg/dL), and from the list of 12 correct hy-
poglycemic symptoms, participants could identify only a mean
of 3.3. Most patients did not know that symptoms such as

http://e-dmj.org  Diabetes Metab J 2018;42:43-52
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headache, perspiration, and seizure can occur during hypogly-
cemia. Although many participants chose candy as an imme-
diate treatment for hypoglycemia, others chose chocolate, rice,
or nuts. In addition, many consumed candy without checking
their blood glucose beforehand. Finally, only 10.9% of patients
had kept their medical alert cards. Even though the groups of
patients who received hypoglycemia education were segregat-
ed, the results were not much different. The educated group
showed better results in some of questions. However, they had
alower proportion of correct answers in these questions, More-
over, they showed no significant difference or worse results
compared to the uneducated group in other questions. These
results show that many patients with diabetes are not well-in-
formed regarding hypoglycemia, even though they have re-
ceived some education.

The occurrence of hypoglycemia limits daily activities and
lowers quality of life [23-27]. According to surveys of the fear
associated with hypoglycemia in type 1 diabetes mellitus, pa-
tients prefer to try to keep their blood glucose higher than rec-
ommended, limit activities such as visiting friends, display
emotional deficits, such as low confidence, and can also suffer
psychiatric problems, such as panic attack or agoraphobia [28].
In addition, patients who experienced hypoglycemia had
poorer health and were more likely to be depressed than those
who did not experience hypoglycemic events [4].

Chronic untreated hypoglycemia can result in cerebral mal-
adaptation, causing impaired awareness of hypoglycemia,
which is termed “hypoglycemic unawareness” [29], and in-
creases the fear of hypoglycemia [30]. Some studies reported a
positive correlation between this fear and HbAlc, but this re-
sult was inconsistent [25,31]. In addition, it was shown that a
single episode of hypoglycemia can trigger anxiety, resulting in
the development of avoidance behavior aimed at maintaining
higher than recommended blood glucose levels [24,31,32].
Similar to the results of other studies, the group using insulin
and those patients with an HbAlc of >8.0% had significantly
higher scores for avoidance behavior and worry about hypo-
glycemia. In addition, the group that had already experienced
visits to the ER due to hypoglycemia tended to have higher
avoidance behavior and fear scores than the group without ER
visits due to hypoglycemia.

Patients who worry about hypoglycemia tend to eat more to
avoid it, and, as their HbAlc increases, their doctors may add
additional medication to control hyperglycemia without talk-
ing about hypoglycemia. Therefore, if communication is insuf-
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ficient to identify this problem, patients may enter a vicious cy-
cle of overmedication. Recently, the CCM was introduced,
which is a well-rounded approach to restructuring medical
care that involves partnerships between health systems and
communities in U.S. primary care settings [10]. For this, physi-
cians are trained to deliver evidence-based care, support deci-
sion making, and offer DSME through personal or group ses-
sions. The design of the delivery system incorporates diabetes
days, which facilitates communication between patients and
diabetes educators. In this patient-centered approach, patients
and diabetes educators create patient records collaboratively
and can discuss treatment in more detail. Studies using CCM
showed that it improved not only metabolic parameters, such
as HbAlc and high density lipoprotein, but also psychosocial
parameters, such as diabetes knowledge and empowerment
scores [33-35].

Surprisingly, Ostenson et al. [36] reported that almost half of
patients rarely or never informed their general practitioner or
specialist of a hypoglycemic event, despite over half of them
had experienced such events. Similarly, in the present study,
only half of the patients informed their physician of a hypogly-
cemic event before they were asked. These results show that
improved communication between physicians and patients is
important to provide better treatment.

This study has a few limitations. Data were collected using
questionnaires, the accuracy of which depended on the mem-
ory of the patients. Patient recall is typically subjective, and
here it did not correlate with the extent of the education pro-
vided by the respective care teams. The participants in the sur-
vey had a higher proportion of insulin treatment than general
patients, so the possibility of selection bias must be considered.
However, our data are made more relevant because they iden-
tify the level of patient knowledge regarding hypoglycemia in a
real-world clinical care situation. Taken together, our results
indicate that many patients have a lower degree of knowledge
about hypoglycemia than was expected, and a greater level of
worry. Furthermore, many patients did not tell their doctor
about hypoglycemic events that they had experienced. There-
fore, to ensure optimal treatment of diabetes and fewer hypo-
glycemic events, an improved system of communication be-
tween patients and their care teams should be established, in-
cluding a better education program regarding diabetes self-
management.
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