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BACKGROUND/OBJECTIVES: Diabetes is diagnosed after an average of 10-12 years of diabetic development. Strict glycemic
control in diabetic patients promotes the normalization of blood glucose and reduces cardiovascular diseases (CVDs) and diabetic
complications. Therefore, early diagnosis in non-aware individuals is very important.

SUBJECTS/METHODS: Clinical indices and nutrient intakes in Korean diabetic adults aged 19-64 years were examined according
to the awareness of diabetes, using 2012 and 2013 Korea National Health and Nutrition Examination Survey (KNHANES) data.
The aware group was defined as individuals who were aware of having diabetes from diagnosis by physician before the survey
and the non-aware group as individuals who were not aware of having diabetes.

RESULTS: The average age was higher in the aware group compared to the non-aware group in both men (P=0.002) and
women (P =0.004). The prevalences of hypertension and dyslipidemia were not different between the two groups, but the
diagnosis rate was significantly lower in the non-aware group. In the non-aware group, total and LDL-cholesterol were significantly
higher (P <0.001), the risk for total cholesterol over 240 mg/dL was 3.4 times (95% Cl: 1.58-7.52) higher (P =0.002) and the
risk for LDL-cholesterol over 160 mg/dL was 4.59 times (95% Cl: 2.07-10.17) higher (P < 0.001). The calorie intake of the female
non-aware group was significantly higher compared to the female aware group (P=0.033).

CONCLUSION: The results suggested that the recommendation of screening test is necessary even for young adults. Studies
on the methodology for early diagnosis of diabetes are also needed.
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INTRODUCTION

Diabetes is one of chronic diseases and the mortality rate
caused by diabetes has increased every year worldwide [1].
Diabetes is a major risk factor for cardiocerebrovascular disease,
which is a major cause of death in diabetic patients [2]. When
HbA1c (6.5% and over) was included in the diagnostic criteria
for diabetes, the prevalence of diabetes has increased in both
men and women in Korea recently [3].

Only strict glycemic control can prevent complications of
diabetes [4]. According to the guidelines for diabetes by the
American Diabetes Association (ADA), controlling BMI, HbA1c,
blood pressure and cholesterol is recommended [5]. Based on
the Korean diabetes management guidelines, HbA1c < 6.5%,
blood pressure < 140/80 mmHg, LDL-cholesterol < 100 mg/dL,
TG < 150 mg/dL and HDL-cholesterol = 40 mg/dL for men and
> 50 mg/dL for women are recommended [6].

Pharmacotherapy, dietary therapy and exercise therapy are
commonly used to manage diabetes. Dietary therapy plays an

important role in delaying the development of diabetic
complications during the course of treatment and progression of
diabetes. Proper dietary therapy improves metabolic abnormali-
ties and blood lipid profiles [7,8]. Studies on nutrient intakes
in Korean diabetic patients showed that the intake of carbohydrates
was more than 60% and even higher in women than in men
[9,10]. The increased carbohydrate intake causes hyperglycemia,
which can develop oxidative stress in the body and finally cause
tissue damage [11]. In addition, excessive insulin secretion can
increase body fat to induce obesity [12].

Among diabetic complications, microvascular complications
are increased along with an increased duration of diabetes,
while macrovascular complications are affected by the risk
factors for cardiovascular diseases (CVDs) [8]. In addition, the
prevalence of CVDs is more than 2-4 times higher in diabetic
patients compared to non-diabetic patients [13,14]. The
awareness of diabetes in Korea tends to be higher in women
than in men. In particular, the awareness rate was the lowest
in men in their 30 s and 40 s [3].
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According to a study by the American Medical Care System,
the onset of diabetes, on average, is up to 10-12 years before
clinical diagnosis [15]. Complications such as diabetic retinopathy
or diabetic neuropathy are commonly found at the time of
diagnosis [16] and CVDs such as peripheral arterial disease and
coronary heart disease are co-diagnosed in many cases [17].
Therefore, early diagnosis is very important to prevent compli-
cations and comorbidities of diabetes, yet associations among
patients’ awareness of diabetes, its clinical indicators, and
nutrient intakes have not been well investigated in the Korean
population, especially using nationally representative data.

The purpose of this study was to examine clinical indices and
nutrient intakes based on diabetes awareness among adults
aged 19-64 years, using nationally representative data from the
2012-2013 Korea National Health and Nutrition Examination
Survey (KNHANES).

SUBJECTS AND METHODS

Study design and patrticipants

A cross-sectional secondary analysis was conducted using the
2012-2013 KNHANES data. Participants who were 19-64 years
old and diagnosed with diabetes at the time of the measure-
ment were included. For diabetes indicators, fasting blood
glucose and HbA1c were used from the hematology section
of the KNHANES. A total of 523 participants were divided into
two groups: (1) the aware group (297; 148 men and 149
women), defined as individuals who were diagnosed by medical
doctors; and (2) the non-aware group (226; 103 men and 123
women), defined as individuals who were not Cclinically
diagnosed at the time of the measurement but had 8-h fasting
plasma glucose over 126 mg/dL or HbA1lc over 6.5%. The
Institutional Review Board (IRB) of the Korea Center for Disease
Control and Prevention approved the KNHANES (IRB. 2012-
01EXP-01-2C and 2013-07CON-03-4C).

General characteristics

Information on gender, age, income level, education level,
exercise, drinking and smoking patterns was obtained from the
KNHANES data. The exercise patterns were classified into two
levels: moderate/walking was classified as more than 10 minutes
per session and more than 20 minutes of daily exercise for at
least 3 days a week and vigorous exercise was classified as more
than 10 minutes per session and more than 30 minutes of daily
exercise for at least 5 days a week. Drinking pattern was
classified into a binary variable: either equal to greater vs. fewer
than once a month during the past one year. Height, weight
and waist circumference data were extracted from the
anthropometric measurement section of the KNHANES.

Prevalence and diagnosis of hypertension and dyslipidemia
The prevalence of hypertension was defined as systolic
pressure = 140 mmHg or diastolic pressure =90 mmHg. The
prevalence of dyslipidemia was defined as total cholesterol >
240 mg/dL or triglyceride = 200 mg/dL or HDL-cholesterol <
40 mg/dL or LDL-cholesterol = 160 mg/dL. The diagnosis rate
for each of hypertension and dyslipidemia was defined as
individuals who were diagnosed by a medical doctor. LDL-

cholesterol was calculated with the Friedewald equation for
those with serum triglyceride level <400 mg/dL [18].

Clinical indices

The following data were obtained from the health examination
survey: systolic pressure, diastolic pressure, total-cholesterol,
HDL-cholesterol, triglyceride, hemoglobin, hematocrit, blood
urea nitrogen (BUN) and blood creatinine.

Nutrient intakes

The intake of nutrients was analyzed through the type and
amount of food consumed the day before the survey using the
24h recall method. The ratio of intakes of protein, fat and
carbohydrates was calculated using the presented nutrient
values. For the analysis of the intake ratio by nutrients, the
Dietary Reference Intakes for Koreans (2010) was used for
different age groups.

Statistical analysis

Statistical analysis was performed after adjusting for the
KNHANES sample weights, strata and clusters. Clinical indices
and nutrient intakes were analyzed after controlling for age.
Group comparisons were performed based on the aware vs.
non-aware groups. Independent samples t-tests were performed
for continuous data and x’-tests were performed for nominal
data. General linear models were used to examine differences
in biochemical indices, energy and nutrient intakes by group,
after controlling for age. To analyze the proper ratio of protein,
fat and carbohydrates intake by group, logistic regressions were
performed. Odds ratio (OR) and 95% confidence interval (Cl)
are presented. All data in the study were analyzed using SPSS
19.0 (SPSS Inc., Chicago, USA) and the statistical significances
were tested at P < 0.05.

RESULTS

General characteristics

The general characteristics of the participants by gender and
diabetes awareness are shown in Table 1. The average ages
of men and women were significantly higher at 53.2 and 53.6
years in the aware group compared to 48.8 and 49.3 years in
the non-aware group (P=0.002 and P=0.004), respectively.
There were significant differences in the distribution of age
categories between the aware and the non-aware groups. A
large percentage of men and women in the non-aware group
was in their 50 s (41.6%) and 60 s or older (23.5%), while 43.1%
of the aware group was in their 60 s or older (P=0.001). The
average BMI in men was significantly higher at 25.8 kg/m’ in
the non-aware group compared to 24.7 kg/m’ in the aware
group (P=0.031). The average BMI in women was not significantly
different between two groups, but the distribution of BMI was
significantly different (P=0.026). The obesity rate was 50.3%
in the female aware group and 64.2% in the female non-aware

group.

Prevalence and diagnosis of hypertension and dyslipidemia
The comorbidity status of hypertension and dyslipidemia is
shown in Table 2. The prevalence of hypertension in women
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Table 1. General characteristics of subjects by sex and diabetes awareness.

Male (n=251) Female (n=272) Total (n=523)
AG" NAG” P-value AG NAG P-value AG NAG P-value
(n=148) (n=103) (n=149) (n=123) (n=297) (n=226)

Age (yrs) 532+ 1.0° 488+ 1.0 0.002** 53.6+0.9 493+13 0.004** 534+07 49.0+0.8 0.007***
19-29 2 (14 3(29) 0.028* 2(13) 4 (33) 0.009% 4(13) 7 39 0.007%**
30-39 6 (4.1) 11 (10.7) 4 (2.7) 11 (8.9) 10 (34) 22 (9.7)

40-49 21 (14.2) 23 (22.3) 21 (14.1) 27 (22.0) 42 (14.1) 50 (22.1)
50-59 54 (36.5) 41 (39.8) 59 (39.6) 53 (43.1) 113 (38.0) 94 (41.6)
= 60 65 (43.9) 25 (24.3) 63 (42.3) 28 (22.8) 128 (43.1) 53 (23.5)

Height (cm) 169.3+0.7 171.3+£0.7 0.024* 155.1+£0.5 158.0+0.7 0.001** 163.0+£0.7 1658+ 0.6 0.003**

Weight (cm) 71.0+1.2 760+ 15 0.009** 635+18 69320 0.034* 67.7+1.0 73212 0.007%***

Waist circumference (cm) 86.9+0.8 888+1.2 0.159 868+15 883+14 0.468 86.8+0.8 88.6+09 0.148

BMI (kg/mz)s’ 247+03 258+04 0.031* 264+0.7 276+07 0.217 255+04 266+04 0.047*
Underweight 1(0.7) 1 (1.0) 0.076 3 (20) 1 (0.8) 0.026* 4 (1.35) 2 (0.9 0.006**
Normal 41 (27.7) 21 (20.4) 40 (26.8) 16 (13.0) 81 (27.3) 37 (16.4)
Overweight 46 (31.1) 19 (18.4) 31 (20.8) 27 (22.0) 77 (25.9) 46 (20.4)

Obesity 60 (40.5) 62 (60.2) 75 (50.3) 79 (64.2) 135 (45.5) 141 (62.4)

House income
Low 19 (12.8) 11 (10.7) 0.463 34 (22.8) 18 (14.6) 0.491 53 (17.8) 29 (12.8) 0317
Middle-low 34 (23.0) 24 (233) 56 (37.6) 36 (29.3) 90 (30.3) 60 (26.5)
Middle-high 44 (29.7) 30 (29.1) 34 (22.8) 41 (33.3) 78 (26.3) 71 (31.4)

High 51 (34.5) 38 (36.9) 25 (16.8) 28 (22.8) 76 (25.6) 66 (29.2)

Education
< Elementary school 36 (24.3) 13 (12.6) 0.016* 58 (38.9) 33 (26.8) 0.267 94 (31.6) 46 (20.4) 0.019*
Middle school 26 (17.6) 12 (11.7) 25 (16.8) 30 (24.4) 51 (17.2) 42 (18.6)

High school 41 (27.7) 39 (37.9) 51 (34.2) 38 (30.9) 92 (31.0) 77 (34.1)
> College 45 (30.4) 39 (37.9) 15 (10.1) 22 (17.9) 60 (20.2) 61 (27.0)

Exercise
Yes 72 (48.6) 39 (37.9) 0.126 65 (43.6) 53 (43.1) 0.763 160 (53.9) 134 (59.3) 0.293
No 76 (51.4) 64 (62.1) 84 (56.4) 70 (57.0) 137 (46.1) 92 (40.7)

Smoking
Current 54 (36.5) 48 (46.6) 0.085 6 (4.0) 6 (4.9) 0.589 157 (52.9) 131 (58.0) 0.052
Ex-smoker 75 (50.7) 40 (38.8) 5 (34 1 (0.8) 80 (26.9) 41 (18.1)

None 19 (12.8) 15 (14.6) 138 (92.6) 116 (94.3) 60 (20.2) 54 (23.9)

Drinking
Yes 44 (29.7) 24 (23.3) 0.375 38 (25.5) 44 (35.8) 0.187 155 (52.2) 103 (45.6) 0.103
No 104 (70.3) 79 (76.7) 111 (74.5) 79 (64.2) 142 (47.8) 123 (54.4)

Fasting blood glucose (mg) 139.6+3.8 136.7 £3.6 0.526 151.9+£5.6 1384+5.2 0.094 1453 +34 137.3£3.1 0.081

HbA1C (%) 74+0.2 6.9+0.1 0.017* 79+0.2 74+0.2 0.038* 76+0.1 7.1+0.1 0.002*

Y Aware group

' Non-aware group

9 Mean + SD

N (%)

9 Underweight: <185 kg/m?, Normal: 185-22.9 kg/m?, Overweight: 23.0-24.9 kg/m’, Obesity: > 250 kg/m’

*P<0,05, *P<0,01, *P<0,001

Table 2. Prevalence and diagnosis of hypertension and dyslipidemia of subjects by sex and diabetes awareness.

Male (n=251) Female (n=272) Total (n=523)
AG" NAG” P-value AG NAG P-value AG NAG P-value
(n=148) (n=103) (n=149) (n=123) (n=297) (n=226)

Prevalence of hyper‘censionSJ 72 (48.6)" 50 (48.5) 0.425 82 (55.0) 44 (35.8) 0.013* 154 (51.9) 94 (41.6) 0417

Diagnosed of hypertension 66 (44.6) 26 (25.2) 0.024* 79 (53.0) 37 (30.1) 0.008** 145 (48.8) 63 (27.9) 0.001**

Prevalence of dyslipidemia” 93 (62.8) 70 (68.0) 0.210 98 (65.8) 80 (65.0) 0.755 191 (64.3) 150 (66.4) 0.218

Diagnosed of dyslipidemia 46 (31.1) 12 (11.7) 0.007*** 70 (47.0) 21 (17.1) 0.007*** 116 (39.1) 33 (14.6) 0.007***

Y Aware group

' Non-aware group

Prevalence of hypertension: systolic pressure > 140 mmHg or diastolic pressure > 90 mmHg

N (%)

Prevalence of dyslipidemia: Total Cholesterol > 240 mg/dL or HDL-Cholesterol <40 mg/dL or LDL-Cholesterol > 60 mg/dL or Triglyceride > 200 mg/dL
* P<005, * P<0,01, *™ P<0,001
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Table 3. The biochemical indices of subjects by sex and diabetes awareness.
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Male (n=251) Female (n=272) Total (n=523)
AG" NAG? Pralue AG NAG pvalue AG NAG P-value
(n=148) (n=103) (n=149) (n=123) (n=297) (n=226)
Systolic pressure 1243+15° 126.2+1.8 0.424 1214+1.6 1223+ 1.6 0.698 123.0+ 1.2 1246+1.3 0.368
Diastolic pressure 787+1.0 833+14 0.010* 749+1.0 789+09 0.004** 77.0+0.38 81.5+09 0.007***
Total cholesterol (mg/dL) 1774+3.7 201.1+£38 0.007*** 182.0+3.8 2142+44 0.007*** 1794+ 26 206.6 = 2.9 0.0071***
HDL-cholesterol (mg/dL) 442+1.0 427 +1.1 0.333 463+ 1.1 469+ 1.1 0.686 45.1+£0.7 445+0.8 0.547
LDL-cholesterol (mg/dL) 1025+£3.2 1186+3.3 0.007*** 106.1 £3.5 136.3+4.2 0.001*** 104.0+23 126.0+ 2.7 0.007***
Triglyceride (mg/dL) 153.8+7.6 199.3 £ 10.1 0.007*** 1480+ 7.1 1550+73 0.481 151353 180.8+7.0 0.007***
Hemoglobin (g/dL) 149+0.1 155%0.1 0.002** 13.0+0.2 13.6+0.1 0.019* 14.0x0.1 14.7 £0.1 0.002**
Hematocrit (%) 436+0.3 452+ 04 0.002** 39.1+£05 40.8+0.3 0.006** 41.6+04 434+03 0.007***
BUN (mg/dL) 163+ 04 154+04 0.157 155+13 139+ 04 0.292 159+ 0.6 148+0.3 0.125
Creatinine (mg/dL) 1.2+00 1.0+00 0.007%*** 09+0.1 0.7+0.0 0.200 1.0+0.1 0.9+0.0 0.008**
Adjusted for age
Y Aware group
2 Non-aware group
9'Mean + SD
*P<0,05, * P<001, ** P<0,001
Table 4. Comparison of nutrient intake of subjects by sex and diabetes awareness.
Male (n=251) Female (n=272) Total (n=523)
AG" NAG” P-value AG NAG P-value AG NAG P-value
(n=148) (n=103) (n=149) (n=123) (n=297) (n =226)
Energy (kcal) 2251+777 2452 +132 0.172 1665 + 74 1891 + 69 0.033* 1990 + 60 2218+ 84 0.025*
Protein (g) 785+33 90.6+6.3 0.096 613+37 688+43 0.196 709+24 81.5+4.2 0.038*
Fat (g) 432+25 447 +3.8 0.739 331+£27 374+24 0.267 38719 416+25 0.342
Carbohydrate (g) 3414115 362.7+18.6 0.284 280.7+13.0 319.2+133 0.048* 3143+96 3446+ 124 0.044*
Fiber (g) 93+05 85+0.6 0.391 7.7+06 79+0.5 0.717 85+04 83+04 0.669
Vitamin A (mg) 919.2+103.5 7444 +61.1 0.160 754.1+£116.3 954.0 +102.3 0.167 844.5+77.1 833.0+£57.3 0.902
Vitamin B; (mg) 1.8+£0.1 23+0.2 0.054 1.5+0.1 1.7+£0.1 0.130 1.7+£0.1 20+0.1 0.020*
Vitamin B, (mg) 14+0.1 1.5+0.1 0.441 1.1+£0.1 1.3+0.1 0.042* 1.3+00 14+0.1 0.065
Niacin (mg) 18.7+£0.9 199+1.2 0.446 148+ 1.0 158+0.8 0.456 170+£0.7 182+0.8 0.261
Vitamin C (mg) 1127 £9.1 1278159 0.400 1044+103 126.5+13.0 0.170 109.0+7.0 127.3+£10.9 0.150
Calcium (mg) 566.9 + 26.7 5335+337 0427 4420+ 269 499.9 +£38.3 0.203 5109 +205 519.9+25.6 0.777
Phosphorus (mg) 1,321.0 £ 46.5 1,336.1 £65.8 0.851 1,035.7 £53.0 1,071.0 £46.5 0.632 1,193.7 £36.8 1,226.0 £ 44.8 0.590
Sodium (mg) 49403 +2880 51322+317.2 0.654 3,962.5+389.8 4,576.0 £350.2 0.234 4,506.5 £236.1  4,899.0 2355 0.232
Potassium (mg) 3481.0+1514 3,4564+171.6 0912 2,7988+166.6  3,140.6 +230.5 0.220 317721154  3,325.1+139.6 0.409
Iron (mg) 259+7.1 200+23 0.448 145+0.8 173+ 1.1 0.050 20.8+4.0 18915 0.654
Distribution
% Protein 140+0.3 147 £ 0.6 0.296 149+ 0.5 144+£0.6 0516 144+0.3 146 + 0.4 0.761
% Fat 164+ 0.8 16.0 £ 0.9 0.709 17.0+£0.8 176+09 0.628 16.7 + 0.6 16.7 £0.7 0.977
% Carbohydrate 633+15 622+1.8 0.626 684+1.2 67.7+1.2 0.667 656+1.0 645+1.2 0.460

Adjusted for age

Y Aware group

' Non-aware group
9 Mean + SD

* P<0.05

was significantly higher in the aware group (55.0%) compared
to 35.8% in the non-aware group (P=0.013) and also more
women in the aware group were clinically diagnosed with
hypertension (53.0%) compared to the non-aware group (30.1%;
P=0.008). For men, there was no significant difference in
prevalence but a significantly higher percentage of men in the
aware group (44.6%) had been clinically diagnosed with hyper-
tension compared to the non-aware group (25.2%; P =0.024).
The prevalence of dyslipidemia was not significantly different

between the two groups. However, there were significant
differences in the rate of clinical diagnosis of dyslipidemia in
both men and women: in men, it was significantly higher in
the aware group (31.1%) compared to the non-aware group
(11.7%; P=0.001); and in women, it was 47.0% in the aware
group and 17.1% in the non-aware group (P < 0.001).

Clinical indices
The clinical indices of the subjects are shown in Table 3. Total
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Table 5. Percentage of nutrient intake of Korean Reference Nutrient Intake (RNI) by sex and diabetes awareness.

Male (n=251) Female (n=272) Total (n=523)
AG" NAG” P-value NAG P-value AG NAG P-value
(n=148) (n=103) (n=149) (n=123) (n=297) (n=226)

Energy 97.2+3.17 109.0 + 6.4 0.103 90.1+39 102.7 £3.8 0.025% 940+26 106.3 +4.1 0.013*
Protein 1488 £6.0 177.8+128 0.043* 1340+74 154.1+£9.9 0.103 1422+ 4.6 167.9+ 8.7 0.012*
Vitamin A 1254+ 14.0 1064 + 8.7 0.244 126.1 £ 20.6 150.1 £16.7 0.356 1257 £11.7 1246 £ 8.7 0.936
Vitamin By 149.6 £ 6.4 1920+ 17.5 0.024* 135.6+7.1 154.1+£10.3 0.093 1434 +£5.1 1763+ 11.1 0.007**
Vitamin B; 91.5+4.0 1043+73 0.118 88.6+6.0 111275 0.014* 90.2+35 107.1£55 0.008**
Niacin 1140+4.6 1278+84 0.158 1048 +6.8 1139+59 0.306 1099+ 4.0 1220+5.6 0.085
Vitamin C 113.6+9.2 126.7£15.8 0.467 1064+ 10.6 1240+133 0.300 110471 1256+ 109 0.239
Calcium 776+3.7 757 +5.0 0.752 629+39 682+54 0.423 71127 726+3.7 0.734
Phosphorus 1834+64 196.7 +£10.8 0.287 1478+7.0 153.2+£6.9 0.594 1658+ 4.9 1786+ 7.1 0.218
Sodium 3439+ 198 358.1+236 0.652 2759+ 26.2 3182+247 0.231 3136+ 16.1 341.5+17.1 0.237
Potassium 98744 99.6+53 0.888 80.6 + 4.6 889+7.0 0.321 90.6+3.3 95.2+4.2 0.407
Iron 2718+756 221.2+288 0.539 163.7 + 8.8 1735+114 0.500 223.7+426 2013+176 0.633

Y Aware group

4 Non-aware group
9 Mean + SD
*P<0,05, *P<0,01

Table 6. Odds ratio (OR) and 95% confidence interval (Cl) of biochemical indices and nutrients intake distribution by diabetes awareness.

Crude OR povalue Adjusted OR” povalue Adjusted OR” povalue
(95% CI) (95% CI) (95% CI)
Waist circumference M > 90 cm, F > 85 cm Aware 1 1 1
Non-aware 1.93 (1.25-2.98) 0.003** 2.25 (1.30-3.90) 0.004** 2,64 (1.18-5.88) 0.018*
Systolic pressure > 140 mmHg Aware 1 1 1
Non-aware 0.89 (0.48-1.64) 0.710 1.26 (0.59-2.68) 0.548 1.25 (0.60-2.60) 0.545
Diastolic pressure > 90 mmHg Aware 1 1 1
Non-aware 2.10 (1.16-3.8) 0.015*% 1.61 (0.76-3.41) 0.212 1.61 (0.78-3.36) 0.200
Total cholesterol > 240 mg/dL Aware 1 1 1
Non-aware 4.08 (2.04-8.14) 0.007*** 3.68 (1.74-7.82) 0.007*** 3.44 (1.58-7.52) 0.002**
HDL-cholesterol <40 mg/dL Aware 1 1 1
Non-aware 1.46 (0.95-2.26) 0.088 1.67 (0.96-2.92) 0.071 1.62 (0.93-2.81) 0.088
LDL-cholesterol > 160 mg/dL Aware 1 1 1
Non-aware 5.37 (2.68-10.74) 0.001*** 4.46 (2.05-9.07) 0.001***  4.59 (2.07-10.17) 0.001***
Triglyceride > 200 mg/dL Aware 1 1 1
Non-aware 1.98 (1.23-3.17) 0.005** 2.14 (1.17-3.09) 0.013* 1.80 (0.94-3.42) 0.074
Protein intake >20% Aware 1 1 1
Non-aware 0.89 (0.37-2.12) 0.791 0.73 (0.26-20.4) 0.540 0.77 (0.24-2.82) 0.666
Fat intake > 25% Aware 1 1 1
Non-aware 1.55 (0.87-2.78) 0.137 1.51 (0.73-2.13) 0.261 1.42 (0.68-0.99) 0.348
Carbohydrate intake > 60% Aware 1 1 1
Non-aware 0.76 (0.47-1.22) 0.250 0.79 (0.43-1.46) 0.448 0.94 (0.48-1.85) 0.860

Y Adjusted for sex, age, income, education and diabetes duration
3 Adjusted for sex, age, income, education, diabetes duration, smoking, drinking,

cholesterol and LDL-cholesterol were significantly higher in the
non-aware group compared to the aware group in both men
and women (P <0.001). In men, triglyceride was significantly
higher at 199.3 mg/dL in the non-aware group compared to
153.8 mg/dL in the aware group (P < 0.001). Hemoglobin was
14.9 g/dL in the aware group and 15.5 g/dL in the non-aware
group (P=0.002). In women, hemoglobin was significantly
lower in the aware group (P =0.019). Hematocrit was significantly
lower in the aware group compared to the non-aware group
in both men (P=0.002) and women (P =0.006).

physical activity and BMI

Nutrient intakes

Daily calorie and nutrient intakes are shown in Table 4. There
was no significant difference between the aware and the
non-aware groups among men. In women, calorie intake was
1,665 kcal in the aware group and 1,891 kcal in the non-aware
group (P =0.033). Carbohydrate intake was significantly higher
in the non-aware group (319.2 g) compared to the aware group
(280.7 g; P=0.048). Vitamin B, intake was significantly higher
in the non-aware group (1.3 mg) compared to the aware group
(1.1 mg; P=10.042) In total, calorie intake was 1,990 kcal in the
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aware group and 2,218 kcal in the non-aware group (P = 0.025).
Protein intake was significantly higher in the non-aware group
(81.5 g) compared to the aware group (70.9 g; P = 0.038). Carbo-
hydrate intake was significantly higher in the non-aware group
(344.6 g) compared to the aware group (314.3 g; P= 0.044).

The results of nutrient intake of Korean Reference Nutrient
Intake (RNI) of the subjects are shown in Table 5. The ratio of
calorie intake to RNI was significantly higher at 106.3% in the
non-aware group compared to 94.0% in the aware group (P
=0.013), and both men and women in the non-aware group
had an intake higher than Korean RNI. In men, protein intake
was significantly higher at 177.8% in the non-aware group than
148.8% in the aware group (P =0.043). In men, vitamin B, intake
was significantly higher in the non-aware group compared to
the aware group (P =0.024). In women, vitamin B, intake was
significantly higher in the non-aware group compared to the
aware group (P=0.014).

The degree of risk exerted by diabetes awareness on clinical
indices and nutrient intakes is shown in Table 6. The crude risk
for abnormal values was significantly higher for waist circum-
ference, diastolic blood pressure, total cholesterol, LDL-
cholesterol and triglycerides in the non-aware group. After
controlling for gender, age, income, education level, and the
duration of diabetes, the risk for abnormal values was
significantly higher for waist circumference, total cholesterol,
LDL-cholesterol and triglycerides in the non-aware group. After
additional correction for smoking, drinking, exercise and BMI,
the risk for waist circumference over 90cm in men and over
85cm in women was 2.64 times (95% Cl: 1.18-5.88) higher in
the non-aware group (P =0.018); and the risk for total cholesterol
over 240 mg/dL was 3.44 times (95% Cl: 1.58-7.52) higher in
the non-aware group (P=0.002). The risk for LDL-cholesterol
over 160 mg/dL was 4.59 times (95% Cl: 2.07-10.17) higher in
the non-aware group (P <0.001). Among nutrient intakes,
abnormal intake ratios of protein, fat and carbohydrates were
not significantly different.

DISCUSSION

This is the first study analyzing the health-related habits,
clinical indices and nutrient intakes based on the diabetes
awareness in the Korean adult population using nationally
representative data (2012-2013 KNHANES) [3]. Early diagnosis
and treatment of diabetes significantly reduces the risks for
CVDs [19]. Therefore, providing men in their 30s with diabetes
education would benefit the population health in Korea by
reducing the prevalence and enhancing early treatment of
diabetes in young men.

BMI was significantly higher in the non-aware group compared
to the aware group and the ratio of BMI over 25 kg/m® was
45.5% and 62.4% in the aware and non-aware groups, respec-
tively. Obesity is a major preceding factor of diabetes and a
factor for preventing and delaying diabetes in individuals with
the possibility of progressing diabetes. Weight control for
obesity is needed in both the aware and non-aware groups.

Hypertension is a common comorbidity in diabetic patients
and a major risk factor for CVDs [20,21]. Strict blood pressure
control can reduce the mortality and delay complications such

as diabetic retinopathy and reduced vision [22]. The study
results indicated that the non-aware group was unaware of not
only diabetes but also accompanying diseases such as hyper-
tension and dyslipidemia. The diagnosis rate for hypertension
and dyslipidemia was lower than the prevalence rate, demon-
strating uncontrolled blood pressure and blood lipid profiles
in the aware group. Screening and strict management of blood
pressure, LDL-cholesterol, triglycerides and HDL-cholesterol are
recommended for diabetic individuals. The results of this study
were consistent with those in the studies on diabetic patients
by Kwon et al. [23] and on diabetes awareness by Kim et al.
[5]. Cardiocerebrovascular diseases rank as the 2™ and 3“causes
of death in Korea and individuals with diabetes have higher
risks for CVDs [24]. Because the prevalence of CVD is 2-4 times
higher in diabetic patients than in non-diabetic patients, early
diagnosis in the non-aware group can promote the regulation
of risk factors for CVDs through glycemic control and blood
lipid control [25,26].

Park et al. [27] showed a significant relationship between
carbohydrate intake and waist circumference after controlling
for total energy intake and BMI. The ADA recommends that
the total amount rather than the type of carbohydrates is
important in the intake of carbohydrates. Thus, education on
carbohydrate control is highly recommended.

Limitations of the study include that the definition of the
non-aware group was based on either fasting blood glucose
or HbA1c data from the KNHANES. Because it relied on one
measurement for each individual, it is possible that some
participants might have been miss-categorized as diabetic.

Although the currently recommended target for diabetes
screening is individuals over 40 years or over 30 years in case
of having diabetic risk factors, this study suggested that
diabetes screening before 40 years of age through regular
health check-up would be beneficial. In the aware group, conti-
nuous and systematic management and education are necessary
to prevent diabetic complications. Careful self-monitoring for
glycemic control is also recommended for diabetic patients. To
increase overall diabetes awareness, not only individual-level
education but also social marketing or other community-level
education strategies will be beneficial. Further studies deter-
mining effective strategies to increase diabetes awareness and
screening as well as rigorous diabetes management programs
are needed.
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