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Abstract Dyslipidemia is a major risk factor for cardio-cerebrovascular disease. Although the prevalence among
Korean adults is very high, its management is known to be poor. The aim of this study was to access the prevalence,
awareness, treatment, and control rates of dyslipidemia according to treatment guideline rather than diagnostic criteria.
The risk factors for cardio-cerebrovascular disease were evaluated to apply the appropriate risk-based threshold of the
lipid treatment targets according to risk category. Analysis was done using nationally representative data (n = 16,263)
collected from adults aged 20 years and older participating the Korea National Health and Nutrition Examination
Survey (KNHANS) 2010-2012. The age-standardized prevalence rate of dyslipidemia according to treatment criteria
was 34.1%. Of these prevalent cases, however, only 19.2% were aware; 9.5% treated; and 8.7% controlled. The
age-standardized control rate among treated persons was 47.5%. Men had a significantly higher prevalence than
women (39.7% vs. 28.8%), but a significantly lower rate of awareness, treatment, and control (16.0% vs. 22.3%, 7.7%
vs. 11.3%, and 6.1% vs. 11.2%, respectively). As the higher risk category, the prevalence rate was higher but the
control rate was lower. The prevalence of patients with diabetes was 82.5% when applying the treatment criteria
(LDL-cholesterol level of > 100 mg/dL and triglyceride level of > 200 mg/dL). However, only 11.9 % of these were
controlled, whose LDL-cholesterol and triglycerides were lower than the treatment goals. Our findings suggest that
effective strategies are required to decrease the gap between the prevalence of dyslipidemia and the following
treatment. It would be worthwhile to strengthen the follow-up management of patients with dyslipidemia in the
National Health Screening Program, especially in the high risk group of cardio-cerebrovascular disease.
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A. Prevalence of dyslipidemia
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@

. [

Dyslipidemia  Hyper-LDL-C Hyper-TG Hypo-HDL-C

p-value < 0.001 < 0.001 < 0.001 < 0.001

Percent

B. Awareness and management of dyslipidemia

60
50

O Overall
W Men
O Women

40
30
20

11.2 114
0
Awareness Treatment Control Control/treated
p -value < 0.001 < 0.001 < 0.001 < 0.001

Fig. 1. Age-standardized prevalence, awareness and management of dyslipidemia according to diagnostic criteria

Note: LDL-C, low-density lipoprotein cholesterol; TG, triglycerides; HDL-C, high-density lipoprotein cholesterol.

1) Dyslipidemia was defined by the presence of one or more of the followings: (D hyper-LDL-cholesterolemia (LDL-C >

160 mg/dL),

(@ hypertriglyceridemia (TG > 200 mg/dL), @ hypo-HDL-cholesterolemia (HDL-C < 40 mg/dL), @ previous diagnosis by a medical

doctor, or ® current use of lipid-lowering medications.

2) A person with dyslipidemia was considered “aware” if he/she had a previous diagnosis of dyslipidemia by a doctor. Those who reported
taking prescribed medicine more than 20 days per month to lower their blood cholesterol were considered “treated.” A person with
dyslipidemia were considered “controlled” if his/her LDL-C, TG, and HDL-C did not meet the diagnostic criteria (LDL-C < 160 mg/dL,
TG < 200 mg/dL, and HDL-C > 40 mg/dL). A treated person was classified as “controlled among treated” if his/her LDL-C, TG,

and HDL-C did not meet the diagnostic criteria.

3) P-values for difference in rates between men and women were calculated by Fisher’s exact two-tailed test.
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Table 1. Baseline characteristics of the study population”

Gender
Total Mem Women
Variables (n = 16,263) (n = 6,892) (n = 9,371) p-value”
Age, years 503  + 16.0 50.8 £ 159 50.0 =+ 16.0 0.003
Obesity
BMI, body mass index, kg/m2 237 +34 240 +3.1 234 +£35 < 0.001
WC, waist circumference, cm 81.1 +£99 84.6 + 88 786 +99 < 0.001
BMI > 25 kg/m’ 5172 (31.8) 2433 (35.3) 2,736 (29.2) < 0.001
WC = 90 cm in men > 85 in women 4,196 (25.8) 1,813 (26.3) 2,390 (25.5) 0.276
Dyslipidemia
TC, total cholesterol, mg/dL 189.6  + 36.1 1875 + 356 191.1  + 364 < 0.001
LDL-C, low-density lipoprotein, mg/dL 1151 £ 322 1124+ 321 117.1 £ 3211 < 0.001
HDL-C, high-density lipoprotein, mg/dL 493 £ 115 463 £+ 107 515 =115 < 0.001
TG, triglycerides, mg/dL 1278 +90.1 147.6  + 1059 1133 +732 < 0.001
TC = 240 mg/dL 1,393  (8.6) 481 (7.0 912 (9.7) < 0.001
LDL-C > 160 mg/dL 1,395  (8.6) 488 (7.1 907  (9.7) < 0.001
HDL-C < 40 mg/dL 3,621 (223) 2,141 (3L.1) 1,480 (15.8) < 0.001
TG = 200 mg/dL 2,355 (14.5) 1,404  (20.4) 951  (10.1) < 0.001
Diagnosis 1,753 (10.8) 661  (9.6) 1,002 (11.7) < 0.001
Medication use 1,034 (6.4) 366 (5.3) 668  (7.1) < 0.001
Hypertension
SBP, systolic blood pressure, mm Hg 1198 +£173 1225 £ 159 1179 £ 18.0 < 0.001
DBP, diastolic blood pressure, mm Hg 763 £ 105 79.1 £ 10.6 742 +£99 < 0.001
SBP > 140 mm Hg 2,149 (13.2) 942 (13.7) 1,207 (12.9) 0.146
DBP > 90 mm Hg 1,900 (11.7) 176~ (17.1) 724 (17) < 0.001
Diagnosis 3,628 (223) 1,548  (22.5) 2,080 (22.2) 0.689
Medication use 3,624 (20.1) 1,359 (19.7) 1,905  (20.3) 0.342
Diabetes
Fasting glucose, mg/dL 97.7 + 218 1004 + 23.6 957 £202 < 0.001
Fasting glucose > 126 mg/dL 1,047 (6.4) 568  (8.2) 479 (5.1 < 0.001
Diagnosis 1,306  (8.0) 659  (9.6) 647  (6.9) < 0.001
Medication use 1,141 (7.0) 572 (8.3) 569  (6.1) < 0.001
Stroke 290  (1.8) 162 (24 128 (14 < 0.001
myocardial infarction, or angina pectoris 431 (2.7) 218 (3.2) 213 (23) 0.001
Other risk factor
Smoking 2,964  (18.2) 2,577 (374) 387 (4D < 0.001
Aging” 7977  (49.0) 4223 (61.3) 3,754 (40.1) < 0.001
Family history of disease” 2,652 (16.3) 1,092 (15.8) 1,560  (16.6) 0.176
HDL-C > 60 mg/dL 2,835  (17.4) 757  (11.0) 2,078 (22.2) < 0.001

1) Values are presented as mean £ SD (standard deviation) for continuous variables and frequency (percentage) for categorical variables.
2) P-values were calculated #-test for two independent samples or Fisher’s exact test.

3) Aging: age > 45 years in men, or > 55 years in women

4) Family history of cardio-cerebrovascular disease: stroke, myocardial infarction, or angina pectoris in first-degree relative.

, 52 A8A F
LDL-Z8 =H &Y T4AH] FFo] BF AS53EA
HRko 2 A= Al MEES ottt

25 8HEM
EA =238 SPSS for Windows version 21.0
(SPSS Inc., Chicago, IL, USA)S A3, A4
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Table 2. Distribution of the study population by risk categories

Risk category b

Criteria for
medical care benefits 1. Very low 2. Low 3. Moderate 4. High 5. Very high
LDL-Cholesterol level > 160 mg/dL > 160 mg/dL > 130 mg/dL > 100 mg/dL > 70 mg/dL
Triglyceride level > 500 mg/dL > 200 mg/dL > 200 mg/dL > 200 mg/dL > 200 mg/dL
Overall and by gender n % n % n % n % n %
Overall (n = 16,263) 5,122 31.5 3,923 24.1 5,060 31.1 1,461 9.0 697 43
Age-standardized 373 253 275 7.0 29
Age group, years
20-29 (n = 1,771) 1,227 69.3 390 22.0 133 7.5 18 1.0 3 0.2
30-39 (n = 3,091) 1,770 57.3 835 27.0 412 133 63 2.0 11 0.4
40-49 (n = 2,993) 1,265 423 812 27.1 732 24.5 160 53 24 0.8
50-59 (n = 3,225) 643 19.9 854 26.5 1,262 39.1 353 10.9 113 35
60-69 (n = 2,835) 145 5.1 608 214 1,370 483 541 159 261 9.2
> 70 (n = 2,348) 72 3.1 424 18.1 1,151 49.0 416 17.7 285 12.1
Men (n = 6,892) 1,022 14.8 1,754 254 2,998 43.5 748 10.9 370 54
Age-standardized 20.2 282 39.7 8.4 35
Age group, years
20-29 (n = 714) 338 473 248 34.7 117 16.4 9 1.3 2 0.3
30-39 (n = 1,251) 383 30.6 471 37.6 354 283 33 2.6 10 0.8
40-49 (n = 1,305) 193 14.8 382 29.3 629 482 90 6.9 11 0.8
50-59 (n = 1,333) 36 2.7 263 19.7 769 57.7 207 155 58 44
60-69 (n = 1,273) 44 35 208 16.3 648 50.9 229 18.0 144 11.3
> 70 (n = 1,016) 28 2.8 182 17.9 481 473 180 17.7 145 14.3
Women (n = 9,371) 4,100 43.8 2,169 23.1 2,062 22.0 713 7.6 327 35
Age-standardized 53.8 24 15.8 5.7 23
p-value * < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Age group, years
20-29 (n = 1,057) 889 84.1 142 13.4 16 1.5 9 0.9 1 0.1
30-39 (n = 1,840) 1,387 75.4 364 19.8 58 32 30 1.6 1 0.1
40-49 (n = 1,688) 1,072 63.5 430 255 103 6.1 70 4.1 13 0.8
50-59 (n = 1,892) 607 32.1 591 31.2 493 26.1 146 7.7 55 29
60-69 (n = 1,562) 101 6.5 400 25.6 722 46.2 222 14.2 117 7.5
> 70 (n = 1,332) 44 3.3 242 18.2 670 50.3 236 17.7 140 10.5

1) Risk category: (D Very low risk group: zero risk factor, @ Low risk group: one risk factor, (3 Moderate risk group: two or more risk factors,
@ High risk group: diabetes, and (& Very high risk group: stroke, myocardial infarction, and angina pectoris. Risk factors: (D Smoking, @
Hypertension: systolic/diastolic blood pressure > 140/90 mm Hg, previous diagnosis by a medical doctor, or use of antihypertensive
medication, 3 Low HDL-Cholesterol: HDL-Cholesterol < 40 mg/dL, @ Aging: age > 45 years in men or > 55 years in women, and (5
Family history of cardio-cerebrovascular disease: stroke, myocardial infarction, or angina pectoris in first-degree relative. When HDL-
Cholesterol was > 60 mg/dL, one risk factor was subtracted from overall risk profile.

2) Age-standardized percentages adjusted for the distribution of the Korean population, 2010.

3) P-values for difference in rates between men and women were calculated by Fisher’s exact two-tailed test.
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A. Hyper-LDL-cholesterolemia in men

B. Hyper-LDL-cholesterolemia in women

60 g Diagnosis 80 r g Diagnosis
— M Treatment —_ M Treatment
€ 4 352 € 4
2 323 339 s
5 239 5 264 35263263
s 163 S X
3 20 a7 g 20 188188 8128
& 56 80 : 86 : a

23 62 6.0
0 0
Age (years) 20-29 30-39  40-49  50-59 60-69 = 70 Age (years) 20-29  30-39  40-49  50-59 60-69 > 70

p-value <0001 <0001 <0001 <0001 <0001 <0001

C. Hypertriglyceridemia in men
60

p-value <0.001 <0.001 <0.001 1.000 1.000 1.000

D. Hypertriglyceridemia in women

60

ODiagnosis O Diagnosis
W Treatment H Treatment 454
9 £ 40.0
€ 40 < 40
9 I3 29.3
c c
2z <
o [
;20 158 157 g 2
a a
0 0
Age (years) 20-29  30-39  40-49  50-59  60-69 =70 Age (years) 20-29  30-39  40-49  50-59  60-69 z 70

p-value <0001 <0.001 <0001 <0.001 0.125 1.000

p-value 0008 <0001 <0001 <0001 <0001 <0.001

Fig. 2. Difference in prevalence of hyper-LDL-cholesterolemia and hypertriglyceridemia according to diagnostic

versus treatment criteria by gender and age group (LDL-C,

low-density lipoprotein cholesterol)

1) Hyper-LDL-cholesterolemia according to diagnostic criteria was defined by LDL-C of > 160 mg/dL. Hyper- LDL-cholesterolemia according to
treatment criteria was defined by LDL-C of > 160 mg/dL in very low and low risk group, = 130 mg/dL in moderate risk group, = 100 mg/dL

in high risk group, and = 70 mg/dL in very high risk group.

2) Hypertriglyceridemia according to diagnostic criteria was defined by triglycerides of > 200 mg/dL. Hypertri- glyceridemia according to treatment
criteria was defined by triglycerides of > 500 mg/dL in very low risk group and = 200 mg/dL in the other risk groups.
3) P-values for difference in rates between diagnostic and treatment criteria were calculated by McNemar’s exact two-tailed test for correlated

proportions.
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Table 3. Prevalence,

awareness, and management of dyslipidemia

according to treatment criteria

OZZ?lflgrzzi, b;,e::sx Prevalence Awareness Treatment Control amocn(;mtll"(ite J
Risk category n % n % n % n % n %
Overall (n = 16,263) 6,205 382 1,753 283 998 16.1 816 13.2 578 57.9
Age-standardized 34.1 19.2 9.5 8.7 47.5

20-29 (n = 1,771) 143 8.1 2 1.4 1 0.7 0 0.0 0 0.0
30-39 (n = 3,091) 562 182 61 10.9 14 2.5 22 39 7 50.0
40-49 (n = 2,993) 879 29.4 162 184 58 6.6 70 8.0 33 56.9
50-59 (n = 3,225) 1,605 49.8 504 314 269 16.8 232 14.5 164 61.0
60-69 (n = 2,835) 1,682 59.3 640 38.0 410 244 309 184 233 56.8
= 70 (n = 2,348) 1,334 56.8 384 28.8 246 184 183 13.7 141 573
Risk category
Very low (n = 5,122) 418 8.2 140 335 45 10.8 99 237 41 91.1
Low (n = 3,923) 985 25.1 289 29.3 131 133 191 19.4 107 81.7
Moderate (n = 5,060) 2,954 58.4 702 23.8 376 12.7 344 11.6 269 71.5
High (n = 1,461) 1,206 82.5 398 33.0 268 222 144 11.9 125 46.6
Very high (n = 697) 642 92.1 224 349 178 277 38 5.9 36 20.2
Men (n = 6,892) 3,036 44.1 661 21.8 357 11.8 274 9.0 184 51.5
Age-standardized 39.7 16.0 7.7 6.1 39.2
20-29 (n = 714) 100 14.0 2 2.0 1 1.0 0 0.0 0 0.0
30-39 (n = 1,251) 408 326 46 113 10 2.5 15 3.7 4 40.0
40-49 (n = 1,305) 583 44.7 94 16.1 34 5.8 33 5.7 17 50.0
50-59 (n = 1,333) 752 56.4 178 23.7 102 13.6 68 9.0 55 539
60-69 (n = 1,273) 700 55.0 218 31.1 130 18.6 99 14.1 67 51.5
> 70 (n = 1,016) 493 48.5 123 24.9 80 16.2 59 12.0 41 51.3
Risk category
Very low (n = 1,022) 74 7.2 21 284 6 8.1 19 257 6 100.0
Low (n = 1,754) 410 234 81 19.8 31 7.6 47 11.5 20 64.5
Moderate (n = 2,998) 1,630 54.4 289 17.7 131 8.0 131 8.0 90 68.7
High (n = 748) 591 79.0 159 26.9 99 16.8 52 8.8 45 455
Very high (n = 370) 331 89.5 111 335 90 272 25 7.6 23 25.6
Women (n = 9,371) 3,169 33.8 1.092 34.5 641 20.2 542 17.1 394 61.5
Age-standardized 28.8 223 113 11.2 553
20-29 (n = 1,057) 43 4.1 0 0.0 0 0.0 0 0.0 0 0.0
30-39 (n = 1,840) 154 84 15 9.7 4 2.6 7 4.5 3 75.0
40-49 (n = 1,688) 296 17.5 68 23.0 24 8.1 37 12.5 16 66.7
50-59 (n = 1,892) 853 45.1 326 382 167 19.6 164 19.2 109 65.3
60-69 (n = 1,562) 982 629 422 43.0 280 285 210 214 166 59.3
> 70 (n = 1,332) 841 63.1 261 31.0 166 19.7 124 14.7 100 60.2
Risk category
Very low (n = 4,100) 344 8.4 119 34.6 39 11.3 80 233 35 89.7
Low (n = 2,169) 575 26.5 208 36.2 100 17.4 144 250 87 87.0
Moderate (n = 2,062) 1,324 64.2 413 312 245 18.5 213 16.1 179 73.1
High (n = 713) 615 86.3 239 389 169 275 92 15.0 80 473
Very high (n = 327) 311 95.1 113 36.3 88 283 13 4.2 13 14.8

1) Dyslipidemia according to treatment criteria was defined by the presence of one or more of the followings: (D hyper-LDL-cholesterolemia
according to treatment criteria, ) hypertriglyceridemia according to treatment criteria, (3 previous diagnosis by a medical doctor, or @ current
use of lipid-lowering medications.

2) A person with dyslipidemia was considered “aware” if he/she had a previous diagnosis of dyslipidemia by a doctor. Those who reported taking
prescribed medicine more than 20 days per month to lower their blood cholesterol were considered “treated.” A person with dyslipidemia were
considered “controlled” if his/her LDL-C and TG reached the treatment goal according to his/her risk category. A treated person was classified

as “controlled among treated” if his/her LDL-C and TG reached the treatment goal.
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Fig. 3. Risk factor status and prevalence of dyslipidemia according to treatment criteria

Note: HDL-C, high-density lipoprotein cholesterol

1) Hypertension: systolic/diastolic blood pressure > 140/90 mm Hg, previous diagnosis by a medical doctor, or current use of antihypertensive
medications. Low HDL-C: HDL-C of < 40 mg/dL. High HDL-C: HDL-C of > 60 mg/dL. Aging: age of > 45 years in men, or >
55 years in women. Family history of cardio-cerebrovascular disease: stroke, myocardial infarction, or angina pectoris in first-degree relative.

Obesity: abdominal obesity, waist circumference of > 90 ¢cm in men, or >

85 cm in women. Diabetes: fasting plasma glucose > 126

mg/dL, previous diagnosis by a medical doctor, or current use of glucose-lowering medications.
2) P-values for difference in prevalence rates according to risk factor status were calculated by Fisher’s exact two-tailed test.
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Table 4. Multiple logistic regression results: odds ratios for dyslipidemia according to treatment criteria by gender

Men ‘Women

OR (95% CI) p-value OR (95% CI) p-value
Current smoking 1.68 (1.50, 1.89) < 0.001 2.07 (1.59, 2.68) < 0.001
Hypertension 2.08 (1.85, 2.33) < 0.001 2.53 (2.25, 2.85) < 0.001
Low HDL-C (< 40 mg/dL) 2.33 (2.07, 2.62) < 0.001 2.22 (1.92, 2.56) < 0.001
High HDL-C (= 60 mg/dL) 0.40 (0.33, 0.49) < 0.001 0.62 (0.54, 0.72) < 0.001
Aging 2.12 (1.88, 2.39) < 0.001 4.88 (4.34, 5.48) < 0.001
Family history of cardio-cerebrovascular disease 1.96 (1.70, 2.27) < 0.001 2.02 (1.76, 2.31) < 0.001
Abdominal obesity 1.76 (1.55, 1.99) < 0.001 1.89 (1.66, 2.13) < 0.001
Diabetes 4.35 (3.60, 5.26) < 0.001 8.51 (6.71, 10.80) < 0.001

Note: OR, odds ratio; CI, confidence interval; HDL-C, high-density lipoprotein cholesterol.

3.4 2EQ0ln} o|MX|EES 3y g3ty %Hé%% 34.1%°10 3L, A A,
Fig 3& AHgudsle] 98e9 fiol me g A8, 23 2AES A7 192%, 95%, 13
7% oA AEZ $HES e Zolth A 9 8.7%° ¥ 2) WA oAl wiE FHEES o
5L BF EASHE A9TE 28A) e A9 v HO® EAANGI.T% vs. 28.8%), A&, ARE,
) fHE] frodow =gth ¢ W5 Q9lel IHDL-  ©lal 2AES EF freleiA SATHA 16.0% vs.
e 2HE(> 60 mg/dL)S EAFE 497t Bl 223%, 7.7% vs. 11.3%, L2 6.1% vs. 11.2%). 3) 4]
o SSIT) Table 4% ol AdFe] §1 ofio] g HAWAD] 9Fo] ¥ FAAFE, FUES EIA
98 80le] AU Jekee motsly] Y&, HuEz T 2HES ST 28 4) S acle] o)A HEE
77} g 2A2E IAEAS F39 Asolth wxk T ARl viXE AW 99Es & Ax} A
48 (odds ratio, OR)& 918.2910] §1& wlol] u]a) 4]  HDL-ZAZHES AT 2= 91gacle] aav&ol
aHe e, o N AETE M AFwg oueith ¢ HRRT oAl =
1 BEo]A 25 00l0 MHDL-ZE~HE0] wih$ oA 7HA] o)A FHE gl w3 ATE
o solHow 151_‘4 29ka, U z] 98 Q915 wap < A7EE TAHLR o]FoA ged], Ay-Enit
H o B Sola A 180 Ak WAT BlawE u, of Aol IeES tol dae 2aE A &
e XﬁHDL-*‘E‘EﬂiEﬂ%(< 40 mg/dL)S A9)eti BE skal AUl4, 5, 6, 11, 13]. RAEXHF SR
o8 gole] Wk go] ¥ Ak E3] dFe wxnle A e VS AE UGG AR
& w40 2.12¢90 Wh, o4& 48824 2uf o] =gk B M@ S, 4858 18 =43
o Gee] waAH &S Yy wFoA b = v 2EAANET] F 7R Uro] dhagskar AvH13].
W), YA 4359wk oA 85124 719 2l 200395H 20109744 9] 27k AR E o]&3)
A% =ghr) of An& E4T o ATsIE EdsHE
ot 23S TG o= olddl axITolztaL
slo] & FelaHEd AR VEoR Y &
4, TIE U A#= 7} A, olel 15 #59 goldel 1 Ul
AE Aoz gtk 20159 NEE o] dAAET A
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37113(201043- 2012Lﬂ) A5E o]gdte, w204 ol 240 mydL, @ TAY = 200 mg/dL, @ LDL-Z7|
9] 91 16,2362 U2 o X HdEF o] FH& 2HE > 160 mgdL, =% @ HDL-ZF#XHE < 40
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