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Background: Recent studies have shown the importance of postprandial glucose (PPG) in the development of diabetes compli-
cations. This study was conducted in order to survey the perceptions of clinicians and diabetic patients with respect to PPG man-
agement and the current status of diabetes education.

Methods: This was a cross-sectional study involving face-to-face interviews and an open questionnaire survey conducted in
Korea. A total of 300 patients and 130 clinicians completed questionnaires, which included current education status, self moni-
toring of blood glucose (SMBGQ), criteria of diagnosis and management, and perceptions relating to PPG management.

Results: While there was a significantly higher perceived need for diabetes education, the sufficiency of the current education
was considered to be severely lacking. Fasting plasma glucose (FPG), PPG, and glycosylated hemoglobin (HbA1c) were all im-
portant considerations for clinicians when making a diagnosis of diabetes, although PPG was considered less important than FPG
or HbAlc in the treatment of diabetes. Most clinicians and patients were aware of the importance of PPG, but actual education
on the importance of PPG was not actively being delivered.

Conclusion: Our study showed that the current status of diabetes education is insufficient to meet the needs of the Korean pop-
ulation. A considerable gap was found to exist between awareness and what was actually taught in the current education program
in regard to the importance of PPG. These results suggest that clinicians need to be more active in patient education, especially in
regard to the importance of PPG.
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INTRODUCTION

Diabetes is a chronic illness that requires continual medical care
and patient self-management in order to reduce the risk of

long-term complications [1]. Assessing glycemic control status
has always been important in the management of diabetes. Self-
monitoring of blood glucose (SMBG) and glycosylated hemo-
globin (HbA1c) testing first became available in the 1970s and
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1980s. However, HbA 1c level does not provide a real-time glu-
cose profile of individual hyperglycemic or hypoglycemic ex-
cursions. On the other hand, SMBG reveals immediate hour-
to-hour blood glucose data. The real-time information provid-
ed by SMBG represents an important adjunct to HbAlc level
because it can reveal fasting and postprandial hyperglycemia
and allows for the detection of glycemic excursions and hypo-
glycemia [2].

Among the many interventions recognized for improving
outcomes for those with diabetes, the importance of therapies
that are tailored to achieve specific glycemic targets is increas-
ingly apparent. Traditionally, interventions have largely focused
on optimizing the overall glycemic control as assessed by the
HbAIc and fasting plasma glucose (FPG) values [3]. However,
in recent years, there are mounting evidences that highlight the
importance of targeting postprandial hyperglycemia and dem-
onstrate a significant relationship between elevated postpran-
dial glucose (PPG) and the risk of diabetes complications [4-6].
In addition, previous studies conducted in Europe [7,8], the
USA [9], and Asia [10] suggest that PPG is a better predictor
of cardiovascular and all-cause mortality than fasting glucose
both in people with diabetes and with pre-diabetic impaired
glucose tolerance. Despite the importance of PPG, there is a
considerable lack of public awareness regarding the importance
of controlling PPG.

Effective self-management and diabetes education are im-
portant factors in successful treatment. There is a need to de-
velop an educational program to effectively manage patients
with diabetes. Additionally, the communication between clini-
cians and patients/guardians and information delivery are
greatly emphasized [11]. However, there is currently little data
on the differences in ways in which clinicians and type 2 dia-
betes (T2DM) patients recognize the importance of PPG con-
trol and patient education status. Our survey sought to evalu-
ate the perceptions of clinicians and patients on the status of
diabetes education and the importance of PPG in order to help
develop an adequate patient education program for the effec-
tive management of diabetes, with particular focus on PPG.

METHODS

This was a cross-sectional study involving face-to-face inter-
views and a questionnaire survey that was conducted in Korea
between October 22nd and November 19th, 2009 by Synovate
Healthcare Korea (Seoul, Korea).
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Sampling procedure

The study included 300 T2DM patients and 130 clinicians.
There were 257 endocrinologists serving general hospitals (GH)
and 3,279 internists serving in local clinics (CL) throughout
Korea based on the 2004 Korean Medical Data Index (KMDI).
With the smallest sample size (n=30) possible for normal dis-
tribution, 30 endocrinologists practicing at a GH and 100 in-
ternists practicing in CL that were seeing =50 T2DM patients
in an average week were included in our study. Considering
that clinicians in the same hospital would have similar patient
groups and treatment patterns, we selected a single clinician
from each hospital and clinic.

The sample size (n=300) of diabetic patients that were be-
tween the ages of 40 and 65 years and that have had at least 6
months of treatment was determined to enable us to take a 95%
confidence interval with a standard error of 5.44% based on
the 7,775 diabetic patients that had participated in the 2001
Korean National Health and Nutrition Examination Survey
(KNHANES). The subjects were quota assigned according to
age, gender and area with the smallest sample size (n=30) for
stratified analysis. Of these patients, 236 (78.7%) were treated
in a primary care facility, and the remainder were treated in a
secondary care facility. Participants were randomly recruited
for participation in this study, regardless of the therapeutic re-
latedness between the clinicians and the diabetic patients who
responded to the survey.

Interview survey and survey tools

Data were collected through quantitative, one-on-one, in-per-
son interviews using a structured questionnaire. Two surveys
were used: one tailored to T2DM patients and the other spe-
cific to the clinicians. The clinician questionnaire included ten
questions related to demographics and patient potential and
33 questions related to the “diabetes patient education status”
The patient questionnaire included 13 questions related to de-
mographics and 36 questions related to “diabetes patient edu-
cation status,” which were divided into four parts: current edu-
cation status, self monitoring of blood glucose (SMBG), crite-
ria of diagnosis and management, and perception of PPG
management. The surveys took approximately 30 minutes to
complete.

Data analysis
All interviews were coded using the software program Survey-

Craft, and the data were analyzed using SPSS for Windows
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version 17.0 (SPSS Inc., Chicago, IL, USA). Continuous vari-
ables were reported as mean +standard deviation, and categor-
ical variables were reported as number and percentage. Chi-
square test, two sample ¢-test and repeated measures ANOVA
were used for data analysis. A P value of less than 0.05 was
considered to be statistically significant.

RESULTS

Subject characteristics

The mean age of the 300 patients was 527 years, and the mean
age at which they were diagnosed with diabetes was 46.2+6.6
years. Ninety-four percent of the patients were being treated
with only oral hypoglycemic agent (OHA) therapy. Subjects in
the 60- to 65-year-old patient group and patients with prescrip-
tions from a GH endocrinologist reported that they more fre-
quently used insulin combined with OHA or insulin monother-
apy compared with younger patients (13.3% vs. 3.8%; P=0.004)
or patients with drug prescriptions from an internist at a CL
(7.9% vs. 5.1%; P=0.385).

Clinicians who participated in this survey reported that 67%
of their T2DM patients were treated with only OHA therapy,
and 18% were treated with a combination of OHA and insulin
therapy. Among the patients who were treated with only OHA,
52% were on two types of OHA, while 26% were taking three
or more types of OHA. The GH endocrinologists stated that
they prescribed insulin combined with OHA or insulin mono-
therapy significantly more often than the CL internists (40.3%
vs. 21.7% of their T2DM patients; P=0.006). Table 1 shows the
characteristics of all participants.

Current diabetes education status

Ninety-eight percent of clinicians reported that they were the
diabetes educator for their diabetic patients, and 99% of the
patients responded that they had received diabetes education
from their doctor. However, clinicians and patients recalled
the delivered education contents and educational situations
differently. The majority of clinicians thought that the doctor-
delivered education had taken place at the time of diagnosis,
while most patients reported that they received education at
every visit. The focus of patient education appeared to be per-
ceived by both clinicians and patients as the need for adjunc-
tive treatment (diet/exercise) and avoidance of potential com-
plications. Clinicians aimed to explain the necessity for a con-
tinuous intake of DM drugs. However, patients did not place a
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Table 1. Baseline characteristics of clinicians and patients that
participated in the survey

Patients (n=300) No. (%)  Clinicians (n=130)  No. (%)

Age Age
40-44 60 (20)  30-39 16 (12)
45-49 60 (20)  40-49 88 (68)
50-54 60 (20)  50-59 25(18)
55-59 60(20) 60+ 1(1)
60-65 60 (20)

Gender Gender
Male 150/150  Male 113/17

(50) (87)

Area Area

Seoul/Gyeonggi/ 180 (60)  Seoul/Gyeonggi/ 78 (60)
Incheon Incheon

Busan/Gyeongnam 30(10)  Busan/Gyeongnam 13 (10)

Daegu/Gyeongbuk  30(10) Daegu/Gyeongbuk 13 (10)

Gwangju/Honam 30(10) Gwangju/Honam 13 (10)

Daejeon/ 30(10) Daejeon/ 13 (10)
Chungcheong Chungcheong

Education level T2DM patient load

Less than 36(12) Low (50-99) 47 (37)
middle school Medium (100-149) 43 (34)
High school 180 (60)  High (=150) 40 (31)
College and above 84 (28)

Perceived DM severity* Specialist certification acquisition
Well controlled 60(20)  Within 10 yr 40 (31)
Intermediately 39(13) 11-20yrago 70 (54)

controlled Over 20 yr ago 20 (15)
Poorly controlled 127 (42)
Very poorly 10 (3)

controlled
DK 64 (21)

Practice setting Practice setting
GH (included 64 (21) GH endocrinologist 30 (23)

semiGH)
CL (primary care) 236(79) CLinternist 100 (77)

T2DM, type 2 diabetes; DM, diabetes mellitus; GH, general hospitals;
CL, local clinics.

“‘Definition of DM severity: Well controlled, fasting plasma glucose
(FPG) <125 or postprandial glucose (PPG) <199; Intermediately
controlled, FPG=126 to 139 or PPG=200 to 249; Poorly controlled,
FPG=140 to 199 or PPG=250 to 299; Very poorly controlled, FPG=
250 or PPG 250; DK, do not know.
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Table 2. Responses of clinicians and patients for each education type

Doctor-delivered education

Nurse-delivered education ~ Diabetes education program

Response
Clinicians Patients Clinicians Patients Clinicians Patients
Education experience 98 (n=127) 99 (n=298) 55(n=72) 44 (n=131) 40 (n=52) 16 (n=49)
Education situation®
At DM diagnosis 69 (49) 57 (35) 54 (33) 58 (33) 92 (79)
At every hospital visit for DM Tx 74 (29) 79 (42) 53 (19) 45 (11)
When glucose level increases 61 (15) 50 (17) 40 (17) 50 (19) 71(2)
When patient asks about condition/Tx 60 (5) 33(3) 38(17) 49 (24)
When DM drug is changed 57 (1) 23 (3) 29 (6) 36 (11) 44 (2)
When other disease occurs or get worse 56 (1) 7 24 5 77 (17)
Education content®
Need for Tx (diet/exercise) other than drugs 94 (40) 82 (41) 61 (28) 69 (35) 96 100
Various complications of DM 91 (24) 82 (23) 33 56 (20) 96 71
Importance of continuous drug intake 76 (17) 64 (7) 46 (11) 51 (12) 87 53
Importance of HbAlc management 83(7) 17 (5) 24 (1) 10 92 10
Causes and symptoms of DM 61 (6) 64 (12) 25 34(8) 88 57
Risk and management of hypoglycemia 78 (2) 24 (2) 54 (10) 14 85 22
Importance of PPG management 67 (2) 64 (2) 32 (1) 37 (3) 79 43
Importance of FPG management 66 (1) 60 (2) 33(1) 37 (1) 79 45
Medication instruction 97 (1) 94 (4) 67 (7) 85 (15) 69 27
Need for glucose measure and method 72 72 79 (3) 70 (3) 83 31
Insulin injection and self management 50 3 58(33) 2 79 8
Education is helpful® 98 85 88

Duplicate answers are possible. Data are shown as percentage. Numbers in parentheses show percentage as number one priority response

among the answers.

DM, diabetes mellitus; Tx, treatment; PPG, postprandial glucose; FPG, fasting plasma glucose.
“The questionnaire was given to subjects who had experienced each education types.

high importance on this issue. Ninety-eight percent of the pa-
tients answered that the doctor-delivered education was help-
ful.

Compared with the responses from the clinicians, the pa-
tients responded that they had far less frequent exposure to
nurse-delivered education and diabetes education programs
(55% vs. 44%, P=0.014 and 40% vs. 16%, P<0.001). While cli-
nicians perceived that the main content of nurse-delivered ed-
ucation included insulin injection and self-management meth-
ods, the patients did not recall this. The majority of clinicians
reported that diabetes education programs delivered informa-
tion on the importance of HbA1c management, but the patients’
recognition of this issue was relatively low (92% vs. 10%).
Eighty-five percent and 88% of the patients, respectively, re-
sponded that nurse-delivered education and the diabetes edu-
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cation program were helpful, which was significantly lower
than the reported helpfulness of the doctor-delivered educa-
tion (P<0.001) (Table 2).

A scoring system was used to determine the necessity and
sufficiency of each type of education method. A five-point
scale was developed for each question. Determination that the
question was very necessary/sufficient was given five points,
followed by necessary/sufficient (4), neutral (3), not much (2),
and not at all (1). A response of more than four points was
counted as being ‘necessary’ and ‘sufficient’ for each of the sur-
vey questions. Doctor-delivered education was considered the
most necessary education type by both clinicians and patients.
Clinicians scored the necessity of doctor-delivered education
and diabetes education programs higher than the patients.
While the necessity of diabetes education was highly valued,
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the sufficiency of the current education method was consid-
ered to be severely lacking (Table 3).

Self monitoring of blood glucose

Ninety-four percent of clinicians responded that they had rec-
ommended SMBG to their patients, but only 78% of patients
could recall having SMBG explained to them, and only 56% of
patients responded that they actually perform SMBG. Patients
did not perform SMBG as often as was recommended or at the
specific times of day that were recommended by their clinicians.
Most clinicians said that they had recommended measuring
blood glucose 14 times per week (twice daily) at specific times.
Forty percent of patients replied that they currently measured

Table 3. Estimation on necessity and sufficiency of each edu-
cation type

Education is sufficient
Score (95% CI) %

Education is necessary
Score (95% CI) %

Response

Doctor-delivered education
4.6 (4.5-4.8) 96
43(42-44) 91

Clinicians 3.4(3.3-3.6) 47
Patients

Nurse-delivered education

37(35-39) 60

35(34-3.6) 60

Diabetes education program

39(3.7-41) 70

3.5(3.5-3.6) 53

Clinicians 2.8 (2.6-3.0) 26

Patients
Clinicians 2.6(2.4-2.8) 24

Patients

CI, confidence interval.

99
100 - 93 93
87 87

80 -

B FPG
60 -

O PPG

X 43

O HbAlc
40 b
20 b

0 1

Clinicians

Patients Q

blood glucose level only once per week or even less frequently,
and they also reported taking these measurements without any
consideration of the timing (data not shown).

Test for diagnosis and treatment of diabetes

The most used test in the diagnosis and treatment of diabetes
was determined by the questions that were asked to the partic-
ipants. FPG, PPG, and HbA1c levels were all considered to be
important diagnostic indicators of diabetes by clinicians, while
patients responded that they had performed FPG and PPG
measurements more frequently than HbAlc when they were
diagnosed as diabetics (87%, 87%, and 43% of patients, re-
spectively) (Fig. 1A). Most clinicians said that they considered
HbAIc and FPG levels to be a higher priority than PPG in the
treatment of T2DM patients (58%, 29%, and 12% of clinicians,
respectively) (Fig. 1B).

Perception of PPG management and achievement of target

PPG level

We questioned whether patients had any knowledge of their
target glucose levels. Most patients (84%) knew their FPG tar-
get level, but the majority of patients (93%) were not aware of
their HbAlc target level. While clinicians thought that 50% of
their patients achieved their target glucose level, 72% of patients
thought their glucose was “generally well controlled at the tar-
get level” Clinicians who thought that their patients had re-
ceived sufficient education (regardless of education type) be-
lieved that a high percentage of patients were achieving their
target glucose level (Table 4).

100

29
80 |+

73 70 O 1st+2nd+3rd
60

O Ist+2nd
53 W 1st
40 +
20 F 29
0 1 1
FPG PPG HbAIlc e

Fig. 1. Usage pattern of check-up test. (A) Test used for diagnosis according to clinicians and patients. (B) Test used for treat-
ment according to clinicians in order of priority. FPG, fasting plasma glucose; PPG, postprandial glucose; HbA lc, glycosylated

hemoglobin.
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Table 4. Percentage of patients achieving target glucose level
according to education sufficiency as reported by the clinicians
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Table 5. Awareness versus actual education on importance of
PPG management

% of patients achieving Palue

Education is sufficient ~ No.
target level

Doctor-delivered education

Sufficient 61 55.9 (50.1-61.7) 0.001
Insufficient 69 44.1 (40.0-48.3)
Nurse-delivered education
Sufficient 34 60.1 (52.6-67.7) 0.001
Insufficient 96 45.9 (42.0-49.9)
Diabetes education program
Sufficient 31 57.6 (49.8-65.4) 0.015
Insufficient 99 47.2(43.1-51.2)

Values are presented as number of subjects and mean (95% confidence
interval).

All patients were aware of the importance of PPG, and most
of the patients (89%) were correctly aware of the desired time
to perform the PPG measurement. Most clinicians and patients
responded that PPG control was important, but the actual ed-
ucation on PPG was not actively being conducted (Table 5).

DISCUSSION

This questionnaire-based study found that clinicians are in-
volved in patient diabetes management, as well as patients with
diabetes, had acknowledged the importance of diabetes edu-
cation. In practice, however, health professionals are more
likely to simply pass on information rather than to educate
their patients. Lack of time, financial constraints, sparse avail-
ability of educational tools, and inherent patient passivity are
the main reported issues limiting the implementation of pa-
tient education into everyday practice [12].

Our study provides insight into the current status of diabe-
tes education. Doctor-delivered education was the most fre-
quent education type reported by both clinicians and patients.
However, clinicians and patients perceived the education con-
tents and education situation somewhat differently. We pre-
sume that this may be due to clinicians and patients defining
the word “education” differently. Clinicians thought that edu-
cation was related to more in-depth content, while patients
recognized more basic topics such as medication instruction
as education. There appears to be a significant perception gap
between patients and clinicians regarding the implementation
of nurse-delivered education and the diabetes education pro-

http://e-dmj.org  Diabetes Metab J 2012;36:120-127

Response Clinicians Patients
PPG management is important
Very important 54.6 30
Important 43.1 63.3
Similar to other tested levels 1.5 6.3
Not very important 0.8 0.3
Not important 0 0
Frequency of explanation about PPG
Whenever patients visit 10 20.3
Not every time but frequently 27.7 27
When PPG is not well controlled 454 30
Only when PPG get worse 13.8 19
Not at all 3.1 3.7

Values are presented as percentages.
PPG, postprandial glucose.

gram. Patients replied that the helpfulness of nurse-delivered
education and of the diabetes education program were signifi-
cantly lower than that of doctor-delivered education. We note
differences in the experiences and helpfulness of each educa-
tion type based on diabetes treatment setting. Both clinicians
and patients perceive doctor-delivered education as being the
most helpful compared to other education types. Our survey
confirmed that doctor-delivered education was the most eftec-
tive and powerful means of diabetes management. However,
our study also showed that most clinicians thought that doc-
tor-delivered education was insufficient to meet the needs of
their patients. In terms of content, education related to SMBG
was not as sufficiently or accurately delivered to patients as
was thought by the clinicians. There was a significant gap be-
tween the doctor-recommended SMBG frequency and the ac-
tual measuring frequency performed by the patients.
Clinicians used the HbAlc level as an important target of
treatment, but most patients were not aware of their HbAlc
target level. Our findings confirmed observations from previ-
ous studies that show patient knowledge of HbAlc to be rela-
tively poor [13-15]. A recent study has shown that improve-
ments in patient knowledge and understanding of HbAlc are
associated with improvements in glycemic control [16]. PPG
level has been found to be a significant contributor to overall
glycemic control and to correlate better with HbA1c level than
with FPG in fairly controlled patients [17-19]. However, the

125



Choi JH, et al.

dmj

findings of this study demonstrated that, although the impor-
tance of PPG was highly evaluated by both clinicians and pa-
tients, education of PPG management was not actively con-
ducted. When targeting PPG, SMBG should be considered
since it is currently the most practical method for monitoring
PPG [20]. In regard to actual management conditions, the ma-
jority of patients replied that they did not perform SMBG nor
follow the recommended frequency of SMBG. It seems that
this point may act as a barrier for PPG management education.
Presently, many epidemiological studies have shown an asso-
ciation between postprandial hyperglycemia and cardiovascu-
lar risk. However, data on the beneficial effects of a pharmaco-
logical intervention on lowering PPG as determined by cardio-
vascular end points are scarce in general and non-existent in
the case of recently released compounds. We assume that this
may explain a doctor’s hesitation to administer PPG manage-
ment education to their patients.

There are several limitations to this study. The major limita-
tion is that surveys based on interviews can yield inaccurate
information due to the effects of societal stigmas or percep-
tions. An additional limitation is that the status of real glucose
control and the clinical characteristics of the study participants
were not assessed. These limitations should be considered when
using our survey results for targeting educational initiatives.
Finally, the participants of this study were quota assigned ac-
cording to age, gender and geographic area. However, we did
not perform a stratified analysis. Thus, detailed subgroup
analysis should also be performed.

In conclusion, our study showed that there is some discor-
dance in the perception of diabetes education content between
clinicians and patients, and there is a considerable gap between
awareness and actual education in regard to the importance of
PPG. Although the current education for DM patients seems
to be well implemented, there are some points that should be
improved. More active education is required to help improve
the frequency and timing of SMBG and to increase patient
knowledge of target glucose level. Promoting the importance
of PPG to clinicians also appears to be needed. Our findings
emphasize the need for clinicians to more actively educate
their patients and encourage the development of proper edu-
cation programs, especially in regard to PPG management.
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