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Abstract Dyslipidemia, hypertension, and diabetes are well-established risk factors for cardio-cerebrovascular disease
(CVD). Although the prevalence of dyslipidemia among Korean adults is very high, its management is known to be
poor. The aim of this study was to assess the prevalence, awareness, treatment, and control rates of dyslipidemia among
adults aged 30 years and older in Gangwon-do, Korea. Analysis included 58,121 adults (29,123 males and 28,998
females) participating in the 2013-2014 Korea National Health Screening Program (KNHSP). Dyslipidemia was defined
according to the treatment criteria rather than the diagnostic criteria in Korea. Therefore, high-low-density lipoprotein
cholesterol (LDL)-cholesterolemia was deemed present in individuals with LDL-cholesterol levels that exceeded the
appropriate risk-based threshold. The age-standardized prevalence was highest in dyslipidemia (32.5%), followed by
hypertension (25.1%), and diabetes (9.4%). The awareness rate was 76.7% for hypertension and 74.7% for diabetes, but
only 10.6% for dyslipidemia. The lowest patient treatment was found for dyslipidemia (9.4%). The control rate among
those undergoing treatment was highest for hypertension (75.8), followed by dyslipidemia (63.3%), and diabetes
(43.9%). The higher CVD-risk categories showed lower control rates of hyper-LDL-cholesterolemia. The prevalence of
dyslipidemia was higher than hypertension and diabetes, but awareness and treatment rates were lower. Our findings
indicate there is a wide gap between the prevalence of dyslipidemia and subsequent treatment, which suggests that
effective strategies are required to improve dyslipidemia management. It would be worthwhile to strengthen the
follow-up management of patients with dyslipidemia in the KNHSP, especially for the high risk group of CVD.

Keywords : Cardio-cerebrovascular Disease, Dyslipidemia, Hypertension, Diabetes, Prevalence, Management

"Corresponding Author : Jongseok Lee (Hallym University)

Tel: +82-33-248-1843 email: ljs1844@hallym.ac.kr

Received November 17, 2016 Revised December 6, 2016
Accepted January 6, 2017 Published January 31, 2017

625



HA7} At

61.5%%} 65.9%%]

55.9%

1

4
[

g

va

1

Z_I

el
o

o
=
o A&

=
40.5%TH9]. 201013 =F

3 A
AL N EEL 74% E3FTH10].

ol

A
13.7%

2~
A o]/

o

=
h

[e)

K

[e]
9
h

g

65.3%%} 74.3%

(8.9%)

]
Z(dyslipidemia),

s

15

9] 20154

A

J

i€

—

o

3]
=

e

. ME

2919k 3910ltH{1]. o)A
313 (hypertension), 2] 3. F = (diabetes)

T

Ao} 8t 8B AI8A ALE, 2017
igd

Z

gl

k]

(27.9%)°l o] 4742 3H10.3%) 7 ¥

o
=

WX TETRRED 2FED P T N RIERT AT
e EnITEFREERE BT mup e lrd
@_.o#mvﬂua]odn.mﬂovﬂu‘,mumﬂxﬁﬂmg% aaxom_.%mm%Waﬂ_g
e N R - C R U Y W oo W O W omop
%%%ﬂ%@m;m%oma%%%ﬂ BoowmBE AL
X o o o J o = o= =8 N o <09
Wmﬁ%%ﬂum@_.%%z]rﬂmﬂwﬁuﬁmi,w ﬁwﬂmaﬂﬂwﬂ%mﬂﬂﬂ
T ERENE By A RT IS 1 5 A
%ﬁ&%wﬂﬁﬂWﬁﬁ%% T o | W%z@?ﬂgm%
= X ) ok N X = W T s ) = B n.
o I Mo GE W R 0 TR T o oo o
T OB FX G g P g AE R 1 T e g
TR S S N Iy T eT T - %H_mm
ﬂawxgaay%ﬁnﬂ@mi:wﬂﬂ 8l Surwsedeg
; ™ om0 e - <0 ~o T oo ¥ o
o S T A N - I ~ N ]
ﬂ%ﬂ»iﬂﬁ%m«%ﬂmﬂdwﬂwag% ?ﬂrmﬂ%%mﬂinfﬂe
—n Iy —_ ) H= 0 = — ~= v
FIoFdEiEirssEoiEs 2RrEEral ks
Mﬂdﬂﬂ.w.ﬁﬁno%uo%%%%%ﬂ% TSN W= TR
TEEmAL Lo Lo Re Tl e, BT iHas s
®w oy o W W W 0 ok 4 - <~ e X%
P EE AT ) NHlErmasd
RPT<THRHERTET PR P w e X R
TH TRV EF WPy WRVE oW oo R T e
O ﬂbémﬂﬁm%X%%ZRldoQQﬂHWa ,zomﬂ_gooW,mO ﬂﬂauﬂo
G émﬂmi%aﬁﬂ%wﬁmwﬂ@%&é%ﬂﬁ%ﬂl% T R 2
g < B om oo d g B AR Wy B RPN LT oo Lo, S
Te PrfUesreTelE k2T oS%R JEg.
EX ERTAzE gTIiousitiitiiRE PRLZ
oM NEoFHEw gl et Ea g B O me ¥Ry S T
AN WA ARt B ﬂroﬂo]_lymaﬂ?_ﬂl o ﬂrlz =
CS o_ma%#%,mau%ﬂnmﬂ? w_%ﬂw%ﬂmﬁueﬂ17ﬁ% Ewﬁ{wf
X ol 7 oy o o B o ) . XPo5l o = e e
BE G EEEN TR g E AR RO AL L EpR
Aoﬂeﬂrﬂﬂ.iﬂrhﬁwﬁmaﬁ%%7@Qﬂﬁl%ﬂlﬁ}oﬂ%m mo N oy
NP o sRE Mg g AR TN TP SN kT W
N T R T RS S F RN SR
el N e ) v o= o =
Wﬂ%ﬂ_ﬂu%u]oAuwﬂoﬂemoaamawlﬂiﬂﬂ%% #,mm%iwﬂ )
@%%mﬁﬂq%wﬂﬁﬁziﬂﬂLo_ﬂ@%aawmzﬁ.J@H% @_E@
mﬂﬂ;_m_zrﬂﬂﬂ1Nrmﬂﬂﬁo_WZ#OMWM_M%%%W%Wﬂ% mﬁwhiw
HE W o P G & Moo B RO o T o oo o8 oo BEOX 0T
ter i P8RL T s el iRdspelns op
TET I pplag e R R ER TR g e MR xR
s f . —_ = | ~
%é%ﬂﬂéﬂﬂraa%%u]o%gﬂamzrﬂzéﬁr %ﬂ?ur%ﬂﬂo%
Fw TR BAN ST RN LT 8w AW R Ny
Mo TR IFVRTE PP IHEITTETHT BRNKX

58,1214k 29,123, o]} 28,998')

A

L

8l

626

PA

ko). o9

o &3}



ri

3): F7HAZAR013-2014) Az o] BAATY} AR

’ Risk factors of cardio-cerebrovascular discase ‘

@ Hypertension (3 Diabetes ‘
1 4

’ Prevalence status of risk factors ‘

’ D Dyslipidemia

(2 Medication use ‘

L4

’ Management status of risk factors ‘

’ (@ Diagnosis

’ @ Awareness (@ Treatment (3 Control ‘

Fig. 1. Research design
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Table 1. Baseline Characteristics of the study population”
Gender
Total Men Women
Variables (n = 58,121) (n = 29,123) (n = 28,998) p-value®
Age, years 545 £ 129 543 £ 13.1 546 £ 126 0.001
Obesity
BMI, body mass index, kg/m’ 244 £33 247 £ 3.1 241 +£35 < 0.001
WC, waist circumference, cm 81.7 +£93 849 +£82 784 £92 < 0.001
BMI > 25 kg/m’ 23,107 (39.8) 12,920 (44.4) 10,187  (35.1) < 0.001
WC = 90 cm in men > 85 in women 15,196  (26.1) 8,068 (27.7) 7,128  (24.6) < 0.001
Dyslipidemia
TC, total cholesterol, mg/dL 1941  + 36.7 1915 + 369 196.7 + 363 < 0.001
LDL-C, low-density lipoprotein, mg/dL 1172 +33.8 1142 + 341 1202  +333 < 0.001
HDL-C, high-density lipoprotein, mg/dL 514 +£1238 482 £ 119 547 £ 128 < 0.001
TG, triglycerides, mg/dL 1287 £ 90.7 147.7  + 104.1 109.6  + 69.9 < 0.001
TC > 240 mg/dL 6,415  (11.0) 2,873 (9.9 3,542 (12.2) < 0.001
LDL-C > 160 mg/dL 6,270 (10.8) 2,737 (94) 3,533 (12.2) < 0.001
HDL-C < 40 mg/dL 9,397  (16.2) 6,424 (22.1) 2973 (10.3) < 0.001
TG > 200 mg/dL 7,836 (13.5) 5,534 (19.0) 2,302 (7.9) < 0.001
Diagnosis 2,186  (3.8) 742 (2.5) 1,444 (5.0) < 0.001
Medication use 1,967  (3.4) 650 (2.2) 1,317  (4.5) < 0.001
Hypertension
SBP, systolic blood pressure, mm Hg 117.1 £ 144 1192 £ 137 1149 =+ 147 < 0.001
DBP, diastolic blood pressure, mm Hg 733 £ 101 749 £99 71.7 £ 10.0 < 0.001
SBP > 140 mm Hg 5,592 (9.6) 3.121  (10.7) 2,471 (8.5) < 0.001
DBP > 90 mm Hg 5591 (9.6) 3,220 (1L.1) 2371 (82) < 0.001
Diagnosis 14,140  (24.3) 7,283 (25.0) 6,857  (23.6) < 0.001
Medication use 13,801  (23.7) 7,035  (24.2) 6,766  (23.3) 0.020
Diabetes
Fasting glucose, mg/dL 970 £235 99.7 £125.6 943 £208 < 0.001
Fasting glucose > 126 mg/dL 4236  (7.3) 2,689 (9.2) 1,547 (5.3) < 0.001
Diagnosis 5,142 (8.8) 2,939  (10.1) 2,203 (7.6) < 0.001
Medication use 4842  (83) 2,742 (94) 2,100 (7.2) < 0.001
Cardio-cerebrovascular disease
Stroke 609  (1.0) 376 (1.3) 233 (0.8) < 0.001
Myocardial infarction or angina pectoris 1,684 (2.9 869 (3.1) 788  (2.7) 0.010
Other risk factor
Current smoking 12,158  (20.9) 11,383 (39.1) 775 (27) < 0.001
Aging” 34,790  (59.9) 21,157 (72.6) 13,633 (47.0) < 0.001
Family history” 5573 (9.6) 2,721  (9.3) 2,852 (9.3) 0.045
HDL-C > 60 mg/dL 13,657  (23.5) 4,575 (15.7) 9,082  (31.3) < 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 for continuous variables and Fisher’s exact test for categorical variables.
3) Aging: age = 45 years in men, or > 55 years in women
4) Family history of cardio-cerebrovascular disease: stroke, myocardial infarction, and angina pectoris in first-degree relative.
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Table 2. Prevalence, awareness, and management of dyslipidemia, hypertension, and diabetes

Prevalence Awareness Treatment Control Control
among treated
n % n % n % n % n %
Dyslipidemia
Total (n = 58,121) 21,020 362 2,18 104 1,967 9.4 1,394 6.6 1,296 659
3039 (n = 6,852) 1359 198 45 33 22 1.6 17 13 8 364
40-49 (n = 14,978) 3,964 265 190 4.8 142 3.6 105 2.6 80 563
50-59 (n = 16,084) 6,614 414 660  10.0 569 8.6 418 6.3 378 664
60-69 (n = 10,953) 4986 455 733 147 694 139 492 9.9 475 684
> 70 (n = 9,254) 4097 443 558 13.6 540 132 362 8.8 355 65.7
Men (n = 29,123) 11,995 412 742 6.2 650 54 419 35 385 592
Women (1 = 28,998) 9,025 311 1,444 160 1317 146 975 108 911 692
p-value " < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Hypertension
Total (n = 58,121) 17,929 308 14,140 789 13,801  77.0 10279 573 10,032 727
30-39 (n = 6,852) 422 6.2 132 320 106 25.1 94 223 81 764
40-49 (n = 14,978) 1,867 125 1LI13 596 1,017 545 868  46.5 810 796
50-59 (n = 16,084) 4638 328 3,545 764 3420 737 2,749 593 2647 774
60-69 (n = 10,953) 5275 482 4371 829 4304 816 3,159 599 3,110 723
> 70 (n = 9,254) 5727 619 4976 86.9 4954 865 3409 595 3384 683
Men (n = 29,123) 9,585  32.9 7283 760 7035 734 5274 550 5112 727
Women (17 = 28,998) 8,344 2838 6,857 822 6,766  8l.1 5005  60.0 4920 727
p-value < 0.001 < 0.001 < 0.001 < 0.001 0.954
Diabetes
Total (n = 58,121) 6,729 116 5142 764 4842 720 2493 37.0 2348 485
30-39 (n = 6,852) 157 23 56 357 44 280 23 146 19 432
40-49 (n = 14,978) 765 5.1 407 532 356 46.5 140 183 121 340
50-59 (n = 16,084) 1,886 117 1337 709 1218 646 528 280 471 387
60-69 (n = 10,953) 1,954 178 1,624 83.1 1,546 79.1 803 41.1 768 497
> 70 (n = 9,254) 1,967 213 1,718 873 1,678 853 999 50.8 969 577
Men (n = 29,123) 4025 138 2939 73.0 2,742 68.1 1336 332 1252 457
Women (n = 28,998) 2,704 9.3 2203 815 2,100 777 1,157 428 1,096 522
p-value < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

1) P-values for difference in rates between men and women were calculated by Fisher’s exact two-tailed test.
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Fig. 2. Age-standardized prevalence, awareness, and management of dyslipidemia, hypertension, and diabetes
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Table 3. Prevalence, awareness, and management of hyper-LDL-cholesterolemial) by risk categories
Overall and by gender Prevalence Awareness Treatment Control Control
among treated
Risk catcgoryz) n % n % n % n % n %
Total (n = 58,121) 16,120 277 2,186  13.6 1967 122 1,634 10.1 1,510 76.8
Very high (n = 2,241) 1,743 718 187 107 181 104 61 35 61 337
High (n = 6,109) 3,766 61.6 516 13.7 487 129 327 8.7 321 65.9
Moderate (n = 17,227) 6,176 359 790 128 727 118 636 103 604 83.1
Low (n = 32,544) 4435 13.6 693 15.6 572 129 610  13.8 524 91.6
p-value® < 0.001 < 0.001 0.092 < 0.001 < 0.001
Men (n = 29,123) 8,263 284 742 9.0 650 7.9 538 6.5 487 74.9
Very high (n = 1,247) 902 723 78 8.6 75 8.3 29 32 29 38.7
High (n = 3,673) 2,105 573 202 9.6 190 9.0 129 6.1 127 66.8
Moderate (n = 11,954) 3,832 321 311 8.1 276 72 249 6.5 231 83.7
Low (n = 12,249) 1424 116 151 106 109 7.7 131 9.2 100 91.7
p-value” < 0.001 0.480 0.099 < 0.001 < 0.001
Women (n = 28,998) 7857 271 1444 184 1317 168 1,096 139 1,023 717
Very high (n = 994) 841 846 109 130 106 126 32 38 32 302
High (n = 2,436) 1,661 682 314 189 297 179 198 119 194 653
Moderate (n = 5,273) 2344 445 479 204 451 192 387 165 373 82.7
Low (n = 20,295) 3011 148 542 180 463 154 479 159 424 91.6
p-value” < 0.001 0.041 0.773 < 0.001 < 0.001

1) Hyper-LDL-cholesterolemia according to treatment criteria was defined by the presence of one or more of the followings: (D LDL-C of >

160 mg/dL in 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.

@ previous diagnosis by a medical doctor, or @ current use of lipid-lowering medications. A person with hyper-LDL-cholesterolemia was
considered “aware” if he/she had a previous diagnosis of dyslipidemia by a doctor. Those who reported taking prescribed medicine to lower their
blood cholesterol were considered “treated.” A person with hyper-LDL-cholesterolemia were considered “controlled” if his/her LDL-C reached the
treatment goal according to his/her risk category. A treated person was classified as “controlled among treated” if his/her LDL-C reached the

treatment goal.

2) 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 (® 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. Risk category: (D Low risk group: zero or one risk
factor, (2 Moderate risk group: two or more risk factors, (3 High risk group: diabetes, and @ Very high risk group: stroke, myocardial infarction,

or angina pectoris.
3) P-values were calculated by chi-square test for trend.
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Table 4. Multiple logistic regression results: odds ratios for hyper-LDL-cholesterolemia by gender
Model Men Women
Independent variable OR (95% CI) p-value OR (95% CI) p-value
Model 1: Major risk factors of dyslipidemia
Current smoking 1.34 (1.27, 1.41) < 0.001 1.73 (147, 2.04) < 0.001
Hypertension (SBP/DBP > 140/90 mm Hg) 1.41 (1.33, 1.50) < 0.001 1.96 (1.84, 2.08) < 0.001
Low HDL-C (< 40 mg/dL) 1.42 (1.34, 1.51) < 0.001 1.37 (1.25, 1.49) < 0.001
High HDL-C (= 60 mg/dL) 0.51 (0.47, 0.56) < 0.001 0.63 (0.59, 0.67) < 0.001
Age (= 45/55 years in men/women) 2.13 (1.99, 2.28) < 0.001 3.10 (2.92, 3.30) < 0.001
Family history” 1.70 (1.56, 1.84) < 0.001 1.77 (1.62, 1.94) < 0.001
Model 2: Risk categories of dyslipidemia
Low risk (zero or one risk factor) 1.00 1.00
Moderate risk (two or more risk factors) 3.59 (3.35, 3.84) < 0.001 4.59 (4.30, 4.91) < 0.001
High risk (diabetes) 10.21 (9.37, 11.12) < 0.001 12.30 (11.20, 13.51) < 0.001
Very high risk” 19.88 (17.35, 22.77) < 0.001 31.55 (26.45, 37.64) < 0.001

Note: OR, odds ratio; CI, confidence interval; SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL-C, high-density lipoprotein
cholesterol.

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

2) Very high risk group: stroke, myocardial infarction, or angina pectoris.
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