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Background: Dyslipidemia is a major risk factor contributing to cardiovascular disease and its prevalence is steadi-
ly rising. Although screening tests are readily accessible, dyslipidemia remains undertreated. Evaluating health be-
havior patterns after diagnosis may help improve lifestyle interventions for the management of dyslipidemia.
Methods: Data from the fifth Korean National Health and Nutrition Examination Survey 2010–2012 were used. A 
total of 6,624 dyslipidemia patients over 20 years old were included according to National Cholesterol Education 
Program-Adult Treatment Panel III guidelines. Logistic regression analysis was completed using a weighted meth-
od to determine whether awareness of dyslipidemia was associated with health behavior. Health behavior was di-
vided into two categories: behavioral factors (smoking, alcohol consumption, exercise) and nutritional factors (ad-
equate intake of fiber, carbohydrate, fat, protein).
Results: There were no significant differences in health behavior among dyslipidemia patients according to aware-
ness after adjustment for covariates, diabetes and hypertension. Awareness in women was associated with de-
creased smoking (odds ratio [OR], 0.55; 95% confidence interval [CI], 0.32 to 0.94), but when adjusted for diabetes 
and hypertension the result was not significant (OR, 0.61; 95% CI, 0.35 to 1.06). The same pattern applied to intake 
of carbohydrate in men (OR, 1.28; 95% CI, 0.99 to 1.67) and protein in women (OR, 1.22; 95% CI, 0.98 to 1.50). In 
subgroup analysis, awareness of dyslipidemia in men without hypertension or diabetes was associated with ade-
quate intake of carbohydrate (OR, 1.70; 95% CI, 1.06 to 2.72).
Conclusion: Increasing awareness alone may not be enough to improve healthy behavior in patients with dyslipid-
emia. Efforts including patient education and counseling through a multi-team approach may be required.
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introDUCtion

Cardiovascular disease (CVD) is one of the main causes of morbidity 

and mortality worldwide.1) According to 2013 death statistics in Korea, 

CVD was the second leading cause of death.2) Previous studies have 

declared that dyslipidemia is an important risk factor for CVD by con-

tributing to the initiation and progression of atherosclerosis; therefore, 

its management is important for reducing the burden of CVD.3)

 Meanwhile, the prevalence of dyslipidemia is steadily rising in Ko-

rea, and statistics published by the Korean Society of Lipidology and 

Atherosclerosis (KSLA) revealed that in 2013 57.6% of men and 38.3% 

of women, accounting for a total of 47.8% of people over 30 years of 

age (more than 16 million), had dyslipidemia. When the low-density 

lipoprotein cholesterol (LDLC) cutoff value was set to 100 mg/dL for 

diabetic patients, 9 out of every 10 diabetic adults had dyslipidemia. 

For patients with hypertension, 2 out of every 3 hypertensive adults 

were diagnosed with dyslipidemia.4)

 The use of lipid-lowering medications such as statin and fibrate are 

important for the treatment of dyslipidemia, especially in high-risk pa-

tients. However, lifestyle interventions are also important for manag-

ing dyslipidemia and are considered initially after diagnosis, since di-

etary factors can influence lipid levels and regular exercise improves 

lipid profiles, while smoking has been known to have a detrimental ef-

fect.5) Villegas et al.6) reported that a combination of protective factors 

including normal body mass index (BMI), never smoking, light alcohol 

consumption, prudent diet and regular physical activity was associat-

ed with a significantly lower prevalence of dyslipidemia. Pharmaco-

logical therapy requires diagnosis by a doctor, and patients may be ini-

tially reluctant to take daily medication, making lifestyle interventions 

an attractive first choice for intervention. In fact, patients may be more 

compliant to behavioral modification and behavioral factors have the 

advantage that intervention for prevention of chronic diseases and 

lowering of cardiovascular risks can be emphasized at the population 

level. The Nurses’ Health Study cohort was able to conclude that ad-

herence to lifestyle guidelines for diet, exercise, and smoking was as-

sociated with a very low risk for coronary heart disease.7)

 Previous reports have studied the prevalence, awareness, and treat-

ment of dyslipidemia in Korea. Although awareness and treatment 

rates are slowly rising, their rates are still low (13.7% and 7.4% in 2010 

compared to 6.1% and 1.9% in 2005, respectively).8) As for lifestyle in-

terventions, there is a lack of studies examining adherence rates to 

clinical guidelines for lifestyle therapy in those with dyslipidemia, es-

pecially comparing those who are aware and those who are not aware 

of their diagnosis.

 Lack of awareness about dyslipidemia may act as an additional bar-

rier to adequate health behavior. However, whether awareness of dys-

lipidemia affects health behavior is not clear. In a study by Kitagawa et 

al., patients with high awareness of their health status showed a posi-

tive attitude towards diet and exercise as lipid-lowering treatment, and 

high adherence to drug therapy. However, subjects were limited to 

high-risk patients on prescription for pravastatin making it difficult to 

apply the results to the general population.9) Another study conducted 

in a Chinese province that analyzed dyslipidemia awareness and influ-

encing factors demonstrated that awareness was associated with a 

lower odds ratio (OR) for drinking (OR=0.78) and physical activity 

(OR=0.714), and with higher OR for increased BMI (OR=1.547), age 

(increasing OR for older age groups), education (higher OR for higher 

level of education), and family history of dyslipidemia (OR=3.62).10) 

However, criteria for the factors mentioned were looser than clinical 

guidelines: drinking any kind of alcohol more than once a week, obe-

sity as BMI ≥24 kg/m2, and exercising not less than once a week.

 No other studies analyzing awareness of dyslipidemia and associat-

ed factors were found by the authors. Therefore, this study compared 

adherence to health behavior according to clinical guidelines between 

dyslipidemia subjects who were aware of their diagnosis and those 

who were not, with higher adherence expected in the awareness 

group.

MetHoDs

1. study Population
This study was performed using data from the fifth Korean National 

Health and Nutrition Survey 2010–2012 (KNHANES V). The KNHANES 

is a nationally representative study conducted regularly by the Korea 

Centers for Disease Control and Prevention to assess the health and 

nutritional status of non-institutionalized civilians in Korea. It uses a 

multi-stage probability sample design and trained interviewers to ad-

minister questionnaires to participants. The KNHANES V is based on 

data from 3,800 households in 576 randomly selected survey areas, 

with the number selected in proportion to the size of each area.11) For 

the selection of dyslipidemia patients, from a total of 25,334 individu-

als that participated in the KNHANES V, we excluded those aged <20 

years (n=6,140), those who did not provide an answer for the assess-

ment of awareness of dyslipidemia (n=1,518), whose lipid profiles 

were not assessed (n=959), and those who did not fast for over 9 hours 

(n=485). Those without available data for adequate physical activity, 

BMI, self-perceived health status, education, household income, and 

nutrient intake (n=2,115) were also excluded in the final analysis. The 

present study received an exemption from informed consent by the 

institutional review board committee of the Seoul National University 

Hospital because this study used public data provided by the KNHANES 

(IRB No. X-1602-333-903).

2. Measurement
Blood samples were collected from each participant the morning after 

fasting for at least 8 hours. Samples were processed, refrigerated im-

mediately, and transported to the central laboratory to be analyzed 

within 24 hours after transportation. Total cholesterol (TC), high-den-

sity lipoprotein cholesterol (HDLC), triglycerides (TG), and fasting 

glucose levels were assessed using a Hitachi 7600 automatic chemistry 

analyzer (Hitachi, Tokyo, Japan). Direct LDLC measurements that 

were assessed by the automatic analyzer were used when available 
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(participants eligible for sampling of heavy metal levels or with TG lev-

els ≥200 mg/dL), and when unavailable, the Friedwald formula was 

used if the TG level was less than 400 mg/dL. Blood pressure was mea-

sured using a mercury sphygmomanometer (Baumanometer; WA 

Baum Co. Inc., Copiague, NY, USA) 3 times consecutively on the right 

arm with the participant in a seated position after at least 5 minutes of 

rest. The final blood pressure was obtained by averaging the second 

and third blood pressure measurements.12)

3. Definitions
Dyslipidemia was defined by levels of TC (≥240 mg/dL), HDLC (<40 

mg/dL), TG (≥200 mg/dL), and LDLC (≥160 mg/dL, ≥130 mg/dL, or 

≥100 mg/dL according to risk category) based on the National Choles-

terol Education Program-Adult Treatment Panel III (NCEP-ATP III) 

guidelines,13) and whether participants answered that they were re-

ceiving treatment for dyslipidemia or taking medication to lower cho-

lesterol levels.

 Dyslipidemia awareness was assessed by the questions, “Have you 

been diagnosed with dyslipidemia by a doctor?” and “Are you current-

ly suffering from dyslipidemia?” Patients who answered “yes” to either 

question were considered to be aware of their condition and assigned 

to the awareness group. Those who were diagnosed with dyslipidemia 

according to assessment of their lipid levels according to the NCEP-

ATP III guidelines, but answered “no” to the aforementioned questions 

were included in the control group (unawareness group). Controlled 

dyslipidemia was also defined according to target levels set by NCEP-

ATP III guidelines according to risk category.

 Diabetes mellitus was identified based on fasting blood glucose lev-

els (≥126 mg/dL) or use of insulin or oral hypoglycemic agents.14) Hy-

pertension was diagnosed if subjects were taking medication for hy-

pertension, or if average systolic blood pressure was over 140 mm Hg, 

or average diastolic blood pressure was over 90 mm Hg.15)

 The study population was divided into two groups according to the 

definition of obesity (BMI ≥25 kg/m2) by the World Health Organiza-

tion Regional Office for the Western Pacific Region and adopted by the 

Korean Society for the Study of Obesity.16)

4. Health Behavior for Control of lipid levels
Information related to health behavior that has been reported as being 

beneficial for the control of lipid levels was collected from the KNHANES 

V database, and these were divided into two groups: behavioral risk 

factors, and nutritional risk factors. KSLA 2015 and International Ath-

erosclerosis Society (IAS) 2013 guidelines were used when applicable.

5. Behavioral risk factors
Information on current smoking status was collected through a self-

reporting questionnaire, and those who answered that they smoked, 

or occasionally smoked, were considered current smokers, regardless 

of the amount. Smoking is a major cause of atherosclerotic cardiovas-

cular disease (ASCVD), and the IAS states that high priority must be 

given to the prevention or cessation of smoking in lifestyle intervention 

for dyslipidemia.17)

 Data on excessive alcohol consumption (≥3 standard drinks per oc-

casion) were also collected through the self-reporting questionnaire. 

KSLA 2015 guidelines recommend limiting alcohol intake to 1–2 

drinks per occasion.18)

 Adequate physical activity was also assessed through answers to 

questionnaires and participants were considered to engage in ade-

quate physical activity if they reported having carried out over 30 min-

utes of moderate intensity physical activity at least 5 days per week, or 

over 20 minutes of heavy intensity at least 3 per week. Epidemiological 

studies have shown that physical inactivity is associated with increased 

risk for ASCVD and regular physical activity has beneficial effects on li-

poproteins.19) The IAS recommends approximately 30 minutes of daily 

moderate intensity activity, and specifies that the activity should be 

aerobic and carried out for a minimum of 5 days per week.17) For vigor-

ous intensity activity, at least 20 minutes for 3 days a week was consid-

ered as adequate according to previous American Heart Association 

(AHA) guidelines.20)

6. nutritional factors
Nutritional factors were measured based on adherence to dietary rec-

ommendations that could be assessed using nutritional information 

provided by the KNHANES V. Therefore, adequate intake of macronu-

trients that was monitored by performing a 24-hour food recall and 

analyzed by the CAN-Pro software ver. 3.0 (Korean Nutrition Society, 

Seoul, Korea) was compared between the awareness groups. Adequate 

fiber intake (≥25 g/d), carbohydrate intake (<65% of total calories per 

day), fat intake (<30% of total calories per day), and protein intake 

(≥15% of total calories per day) were analyzed. The 2015 KSLA guide-

lines recommend limiting total daily carbohydrate intake and total fat 

intake to less than 30% of total calories per day and eating food rich in 

fiber for an intake of over 25 g of fiber per day.18) Diets high in choles-

terol and saturated and trans-fat resulted in increased TG, LDLC, and 

total blood cholesterol. Previous studies have demonstrated that diets 

high in carbohydrate can increase TG levels, and dietary fiber can help 

lower blood cholesterol levels. For evaluation of protein and carbohy-

drate intake which was not specified in the 2015 KSLA guidelines, the 

American College of Sports Medicine recommendations were used 

where protein intake of 15% and carbohydrate intake of up to 60%–

65% of total calories per day was prescribed for lifestyle management 

of dyslipidemia.21)

7. statistical Analysis
All statistical analyses were performed using STATA statistical software 

ver. 14.0 (Stata Corp., College Station, TX, USA). All analyses were 

weighted to the Korean standard population from the years 2010 to 

2012, reflecting the sampling method, response rate, and population 

structure of the KNHANES study.

 Unpaired t-tests and chi-square tests were applied to continuous 

variables and categorical variables respectively in order to compare 

mean values and percentages of demographic and clinical character-
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istics between dyslipidemia patients according to awareness. Logistic 

regression was used to analyze which variables of health behavior 

were associated with awareness of dyslipidemia after adjusting for age. 

Afterwards, multivariable logistic regression was performed for each 

health behavior adjusting for age, education level, residential area (ru-

ral or urban), household income, self-perceived health status, marital 

status, and obesity (BMI ≥25 kg/m2). Adjusted OR, 95% confidence in-

tervals (CI), and P-values were measured for the display of strength of 

each association. A P-value of <0.05 was considered significant.

resUlts

1. Baseline Characteristics of the study Population
The characteristics of the study population are described in Table 1. 

Among the 6,624 dyslipidemia patients (14,415,037 when weighted), 

17.1% were aware of their dyslipidemia status. Among the male popu-

lation, 13.2% were aware of their diagnosis of dyslipidemia, while 

22.6% of female dyslipidemia patients were aware of their diagnosis.

 The mean age of the group who were aware of their condition was 

higher than that of the group that was unaware in both men and wom-

en. With respect to self-perceived health status, 14.3% of male patients 

in the unaware group responded that their health status was poor or 

very poor while 26.2% of those in the aware group gave the same re-

sponse. Among men, 13.4% of the unaware and 17.5% of the aware re-

ceived an elementary school or lower level of education, while 41.1% 

of women unaware of their dyslipidemia status received an elementa-

ry school or lower level of education and 52.2% of aware women re-

ported receiving the same degree of education.

 Awareness of dyslipidemia in both male and female patients was as-

sociated with a higher prevalence of diabetes mellitus and hyperten-

sion. Lipid profiles were also significantly favorable in aware groups 

with higher HDLC levels and lower TC, TG, and LDLC levels in both 

Table 1. Characteristics of dyslipidemia patients according to awareness of dyslipidemia

Characteristic
Male (N=3,154) Female (N=3,470)

Not aware (n=2,628) Aware (n=526) P-value Not aware (n=2,565) Aware (n=905) P-value

Age (y) 46.9 (46.1–47.6) 55.4 (54.2–56.6) <0.001 53.3 (52.5–54.2) 61.3 (60.4–62.1) <0.001
Body mass index (%) 0.029 0.356
   <25 kg/m2 53.8 (51.4–56.2) 47.1 (41.7–52.6) 56.2 (53.8–58.7) 54.0 (50.1–57.9)
   ≥25 kg/m2 46.2 (43.8–48.6) 52.9 (47.4–58.3) 43.8 (41.3–46.2) 46.0 (42.1–49.9)
Self-perceived health status (%) <0.001 <0.001
   Excellent/good 34.6 (32.5–36.8) 21.6 (17.6–26.4) 27.2 (25.2–29.4) 15.5 (12.7–18.9)
   Fair 51.0 (48.8–53.3) 52.3 (47.2–57.4) 46.6 (44.1–49.1) 46.8 (42.6–51.1)
   Poor/very poor 14.3 (12.9–16.0) 26.1 (21.8–30.9) 26.1 (24.1–28.3) 37.6 (33.6–41.7)
Education (%) <0.001 <0.001
   Elementary school or lower 13.4 (12.0–15.0) 17.5 (13.8–22.0) 41.1 (38.5–43.7) 52.2 (47.9–56.6)
   Middle school 11.1 (9.7–12.6) 19.7 (15.7–24.5) 11.8 (10.4–13.3) 16.2 (13.5–19.3)
   High school 38.8 (36.4–41.3) 32.6 (27.0–38.6) 30.2 (27.8–32.7) 23.6 (20.2–27.3)
   Undergraduate or higher 36.7 (34.4–39.1) 30.2 (25.0–35.9) 16.9 (15.2–18.9) 8.0 (6.0–10.6)
Household income (%) 0.805 0.195
   Low 13.9 (12.3–15.6) 14.2 (11.0–18.2) 25.4 (23.1–27.9) 28.9 (25.4–32.7)
   Low middle 26.9 (24.7–29.2) 26.8 (22.6–31.6) 29.0 (26.7–31.5) 27.8 (24.4–31.6)
   Upper middle 30.5 (28.4–32.8) 28.1 (23.3–33.5) 24.1 (21.9–26.4) 22.8 (19.4–26.5)
   Upper 28.7 (26.3–31.1) 30.8 (25.7–36.5) 21.4 (19.4–23.6) 20.5 (17.2–24.2)
Residential area (%) 0.849 0.005
   Urban 79.1 (75.2–82.6) 79.6 (73.6–84.5) 74.0 (69.5–78.1) 80.4 (75.3–84.7)
   Rural 20.9 (17.4–24.8) 20.4 (15.5–26.4) 26.0 (21.9–30.5) 19.6 (15.3–24.7)
Prevalence of DM (%) 13.0 (11.6–14.6) 33.6 (28.8–38.8) <0.001 15.2 (13.5–17.0) 30.2 (26.4–34.2) <0.001
Prevalence of HTN (%) 34.5 (32.1–36.9) 62.7 (57.0–68.2) <0.001 37.0 (34.6–39.5) 64.6 (60.8–68.2) <0.001
Lipid levels (mg/dL)
   Total cholesterol 199 (197–201) 191 (186–196) 0.006 209 (207–211) 196 (193–200) <0.001
   Triglyceride 205 (198–213) 210 (195–225) 0.580 167 (160–174) 154 (147–162) 0.014
   High-density lipoprotein cholesterol 41 (40–41) 43 (42–44) <0.001 45 (44–46) 49 (48–50) <0.001
   Low-density lipoprotein cholesterol* 123 (121–125) 112 (107–117) <0.001 133 (131–135) 118 (114–121) <0.001
Taking medication for dyslipidemia (%) 0 58.4 (52.9–63.7) NA 0 68.0 (63.9–72.0) NA
Controlled dyslipidemia (%) 54.7 (52.1–57.3) 60.0 (54.4–65.4) 0.093 51.4 (48.9–53.9) 67.2 (63.2–70.9) <0.001

Values are presented as mean (95% confidence interval) for age and lipid levels and % (95% confidence interval) for the remaining variables. All data were weighted to the 
Korean standard population. Data and P-values were obtained from t-test for continuous variables and chi-square test for categorical variables. Diagnosis of DM: fasting blood 
glucose ≥126 mg/dL, use of insulin or oral hypoglycemic agents. Diagnosis of HTN: average systolic blood pressure ≥140 mm Hg or diastolic blood pressure ≥90 mm Hg, or 
taking medication for HTN.
DM, diabetes mellitus; HTN, hypertension; NA, not available.
*Less participants were available for analysis due to measurement methods (male: n=3,076, female: n=3,432).
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Table 2. Behavioral risk factors according to awareness of dyslipidemia

Variable
Male (N=3,154) Female (N=3,470)

Not aware (n=2,628) Aware (n=526) P-value Not aware (n=2,565) Aware (n=905) P-value

Current smoking
   Crude proportion (%) 49.8 (47.4–52.1) 38.5 (33.0–44.3)* 0.001 6.8 (5.5–8.4) 3.6 (2.3–5.4)* 0.007
   Model 1 1 0.81 (0.63–1.05) 0.116 1 0.59 (0.35–0.98)* 0.043
   Model 2 1 0.79 (0.61–1.03) 0.082 1 0.55 (0.32–0.94)* 0.029
   Model 3 1 0.80 (0.61–1.05) 0.104 1 0.61 (0.35–1.06) 0.079
Excessive alcohol consumption†

   Crude proportion (%) 69.8 (67.5–71.9) 66.1 (60.9–70.9) 0.178 23.8 (21.6–26.2) 13.5 (10.7–16.9)* <0.001
   Model 1 1 1.24 (0.97–1.60) 0.091 1 0.86 (0.63–1.18) 0.362
   Model 2 1 1.15 (0.89–1.50) 0.278 1 0.88 (0.64–1.21) 0.433
   Model 3 1 1.05 (0.81–1.37) 0.695 1 0.88 (0.64–1.22) 0.447
Adequate physical activity‡

   Crude proportion (%) 20.8 (18.8–22.9) 19.8 (16.0–24.2) 0.660 15.6 (13.7–17.8) 15.9 (13.2–19.1) 0.854
   Model 1 1 0.98 (0.73–1.32) 0.916 1 1.15 (0.88–1.52) 0.305
   Model 2 1 1.01 (0.74–1.37) 0.972 1 1.16 (0.88–1.53) 0.296
   Model 3 1 1.01 (0.74–1.38) 0.944 1 1.21 (0.91–1.60) 0.185

Values are presented as % (95% confidence interval) or adjusted odds ratio (95% confidence interval), weighted to the Korean standard population. Crude proportions with 
P-values were obtained from chi-square tests, and logistic regression analysis was performed to examine the association between awareness of dyslipidemia and each health 
behavior with the adjustments specified. Model 1: adjusted for age; model 2: adjusted for age, obesity (BMI ≥25 kg/m2), self-perceived health status, education, residential 
area, and household income; model 3: adjusted for age, obesity (BMI ≥25 kg/m2), self-perceived health status, education, residential area, household income, prevalence of 
diabetes, and prevalence of hypertension.
BMI, body mass index.
*Statistically significant, P<0.05. †Excessive alcohol consumption: ≥3 standard drinks on ≥1 occasion in an average week. ‡Adequate physical activity: >150 minutes per week 
of moderate-intensity activity or >60 minutes per week of vigorous-intensity activity.

Table 3. Nutritional factors according to awareness of dyslipidemia

Variable
Male (N=3,154) Female (N=3,470)

Not aware (n=2,628) Aware (n=526) P-value Not aware (n=2,565) Aware (n=905) P-value

Adequate intake of fiber†

   Crude proportion (%) 1.6 (1.1–2.4) 2.7 (1.5–4.7) 0.138 1.1 (0.7–1.8) 1.2 (0.6–2.3) 0.875
   Model 1 1 1.50 (0.75–2.97) 0.248 1 1.13 (0.49–2.59) 0.771
   Model 2 1 1.42 (0.67–2.98) 0.358 1 1.11 (0.47–2.64) 0.816
   Model 3 1 1.28 (0.60–2.73) 0.526 1 1.10 (0.44–2.73) 0.845
Adequate intake of carbohydrate‡

   Crude proportion (%) 49.7 (47.3–52.2) 48.0 (42.5–53.4) 0.557 28.7 (26.4–31.1) 18.5 (15.6–21.8)* <0.001
   Model 1 1 1.35 (1.05–1.74)* 0.018 1 0.95 (0.74–1.21) 0.667
   Model 2 1 1.33 (1.04–1.72)* 0.026 1 0.90 (0.71–1.15) 0.391
   Model 3 1 1.28 (0.99–1.67) 0.060 1 0.91 (0.71–1.18) 0.483
Adequate intake of fat§

   Crude proportion (%) 91.6 (90.0–93.0) 93.4 (90.0–95.7) 0.312 93.7 (92.2–94.9) 96.0 (94.2–97.3)* 0.038
   Model 1 1 0.79 (0.48–1.31) 0.360 1 0.89 (0.55–1.42) 0.613
   Model 2 1 0.80 (0.48–1.33) 0.390 1 0.94 (0.57–1.54) 0.812
   Model 3 1 0.83 (0.49–1.38) 0.471 1 1.01 (0.60–1.71) 0.969
Adequate intake of proteinΙΙ

   Crude proportion (%) 36.9 (34.5–39.3) 32.6 (27.3–38.4) 0.171 32.0 (29.5–34.5) 32.1 (28.3–36.1) 0.950
   Model 1 1 0.99 (0.75–1.29) 0.922 1 1.31 (1.05–1.63)* 0.017
   Model 2 1 0.95 (0.73–1.25) 0.718 1 1.26 (1.00–1.58)* 0.047
   Model 3 1 0.99 (0.75–1.31) 0.954 1 1.22 (0.98–1.53) 0.081

Values are presented as % (95% confidence interval) or adjusted odds ratio (95% confidence interval), weighted to the Korean standard population. Crude proportions with 
P-values were obtained from chi-square tests, and logistic regression analysis was performed to examine the association between awareness of dyslipidemia and each health 
behavior with the adjustments specified. Model 1: adjusted for age; model 2: adjusted for age, obesity (BMI ≥25 kg/m2), self-perceived health status, education, residential 
area, and household income; model 3: adjusted for age, obesity (BMI ≥25 kg/m2), self-perceived health status, education, residential area, household income, prevalence of 
diabetes, and prevalence of hypertension.
BMI, body mass index.
*Statistically significant, P<0.05. †Adequate intake of fiber: ≥25 g/d. ‡Adequate intake of carbohydrate: <65% of total calories per day. §Adequate intake of fat: <30% of total 
calories per day. ΙΙAdequate intake of protein: ≥15% of total calories per day.
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male and female dyslipidemia patients, although differences in the 

level of TG was not statistically significant in men.

2. Health Behavior for Control of lipid levels
Both men and women who were aware of their diagnosis of dyslipid-

emia had lower current smoking percentages (38.5% and 3.6%, respec-

tively), and fewer aware women were likely to consume alcohol in ex-

cess (23.8% vs. 13.5%). When adjusted for other characteristics, female 

patients in the awareness group had a lower current smoking rate 

compared with those in the unaware group (OR, 0.55; 95% CI, 0.32 to 

0.94), but when adjusted for the prevalence of diabetes and hyperten-

sion, the result was not statistically significant (OR, 0.61; 95% CI, 0.35 to 

1.06). As can be observed in Table 2, there were no significant differ-

ences for alcohol consumption or adequate physical activity.

3. Adequate Macronutrient intake
The only favorable nutritional factor observed in the aware groups by 

crude proportions was adequate intake of fat found in women aware 

of their diagnosis of dyslipidemia (93.7% vs. 96.0%). Although female 

patients aware of their diagnosis showed a higher OR for adequate 

protein intake (OR, 1.26; 95% CI, 1.00 to 1.58) when adjusted for co-

variates, the result was not statistically significant when additionally 

adjusted for the prevalence of diabetes and hypertension (OR, 1.22; 

95% CI, 0.98 to 1.53). Men also showed a higher OR for adequate in-

take of carbohydrate (OR, 1.33; 95% CI, 1.04 to 1.72), but when adjust-

ed for diabetes and hypertension the result was not significant (OR, 

1.28; 95% CI, 0.99 to 1.67). There were no other statistically significant 

differences as shown in Table 3.

Table 4. Subgroup analysis of health behavior according to awareness of dyslipidemia in subjects without hypertension or diabetes mellitus

Variable
Male (N=1,485) Female (N=1,562)

Not aware (n=1,361) Aware (n=124) P-value Not aware (n=1,324) Aware (n=238) P-value

Behavioral risk factors
   Current smoking
      Crude proportion (%) 52.5 (49.1–55.8) 43.8 (32.5–55.8) 0.171 8.1 (6.2–10.5) 6.8 (3.5–12.7) 0.617
      Model 1 1 0.81 (0.49–1.33) 0.406 1 0.91 (0.43–1.93) 0.807
      Model 2 1 0.84 (0.51–1.39) 0.497 1 0.91 (0.41–2.05) 0.829
   Excessive alcohol consumption†

      Crude proportion (%) 70.4 (67.4–73.3) 71.2 (61.4–79.4) 0.880 29.5 (26.5–32.7) 15.9 (11.0–22.5)* 0.001
      Model 1 1 1.51 (0.96–2.36) 0.074 1 0.79 (0.48–1.27) 0.327
      Model 2 1 1.41 (0.88–2.26) 0.158 1 0.82 (0.50–1.34) 0.430
   Adequate physical activity‡

      Crude proportion (%) 21.1 (18.5–23.9) 20.7 (12.4–32.5) 0.945 17.2 (14.5–20.2) 18.1 (13.2–24.3) 0.771
      Model 1 1 1.03 (0.54–1.97) 0.925 1 1.07 (0.69–1.68) 0.757
      Model 2 1 1.08 (0.55–2.14) 0.822 1 1.06 (0.67–1.69) 0.801
Nutritional risk factors
   Adequate intake of fiber§

      Crude proportion (%) 1.2 (0.7–1.9) 0.8 (0.1–5.5) 0.715 1.0 (0.5–2.0) 1.8 (0.6–5.5) 0.395
      Model 1 1 0.57 (0.07–4.65) 0.603 1 1.57 (0.42–5.83) 0.497
      Model 2 1 0.54 (0.06–4.57) 0.572 1 1.68 (0.42–6.70) 0.459
   Adequate intake of carbohydrateΙΙ

      Crude proportion (%) 52.0 (48.8–55.3) 60.2 (49.1–70.3) 0.166 36.9 (33.8–40.2) 24.8 (19.0–31.7)* 0.002
      Model 1 1 1.88 (1.17–3.02)* 0.009 1 1.00 (0.68–1.49) 0.992
      Model 2 1 1.70 (1.06–2.72)* 0.027 1 0.96 (0.64–1.42) 0.821
   Adequate intake of fat¶

      Crude proportion (%) 89.9 (87.6–91.8) 93.7 (86.2–97.3) 0.259 92.3 (90.2–94.0) 95.0 (90.4–97.5) 0.225
      Model 1 1 1.06 (0.42–2.70) 0.899 1 0.85 (0.39–1.83) 0.675
      Model 2 1 1.13 (0.44–2.91) 0.806 1 0.87 (0.39–1.96) 0.745
   Adequate intake of protein**
      Crude proportion (%) 38.9 (35.8–42.1) 45.9 (33.7–58.7) 0.287 36.1 (32.7–39.6) 36.8 (29.6–44.6) 0.873
      Model 1 1 1.53 (0.89–2.61) 0.121 1 1.41 (0.96–2.07) 0.079
      Model 2 1 1.34 (0.80–2.26) 0.267 1 1.37 (0.92–2.05) 0.121

Values are presented as % (95% confidence interval) or adjusted odds ratio (95% confidence interval), weighted to the Korean standard population. Crude proportions with 
P-values were obtained from chi-square tests, and logistic regression analysis was performed to examine the association between awareness of dyslipidemia and each health 
behavior with the adjustments specified. Model 1: adjusted for age; model 2: adjusted for age, obesity (body mass index ≥25 kg/m2), self-perceived health status, education, 
residential area, and household income.
*Statistically significant, P<0.05. †Excessive alcohol consumption: ≥3 standard drinks on ≥1 occasion in an average week. ‡Adequate physical activity: >150 minutes per week 
of moderate-intensity activity or >60 minutes per week of vigorous-intensity activity. §Adequate intake of fiber: ≥25 g/d. ΙΙAdequate intake of carbohydrate: <65% of total 
calories per day. ¶Adequate intake of fat: <30% of total calories per day. **Adequate intake of protein: ≥15% of total calories per day.
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4. subgroup Analysis according to Prevalence of Diabetes 
and Hypertension

In subgroup analysis of dyslipidemia patients without either hyperten-

sion or diabetes, men aware of their diagnosis of dyslipidemia had a 

higher OR for adequate carbohydrate intake (OR, 1.70; 95% CI, 1.06 to 

2.72) after adjusting for other factors (Table 4).

 In the subgroup analysis of dyslipidemia subjects with diabetes mel-

litus, there were no significant differences in health behavior according 

to awareness (Table 5). In the subgroup analysis of dyslipidemia sub-

jects with hypertension, aware women showed a lower OR for smok-

ing (OR, 0.46; 95% CI, 0.24 to 0.91) and a higher OR for adequate pro-

tein intake (OR, 1.37; 95% CI, 1.03 to 1.84), but when adjusted for co-

variates the results were no longer statistically significant (Table 6).

DisCUssion

This study suggests that there is minimal difference in health behavior 

between those aware and those unaware of their diagnosis of dyslipid-

Table 5. Subgroup analysis of health behavior according to awareness of dyslipidemia in subjects with diabetes mellitus

Variable
Male (N=641) Female (N=669)

Not aware (n=459) Aware (n=182) P-value Not aware (n=412) Aware (n=257) P-value

Behavioral risk factors
   Current smoking
      Crude proportion (%) 44.9 (39.0–50.9) 40.4 (31.3–50.2) 0.446 5.6 (3.4–9.0) 2.7 (1.3–5.7) 0.117
      Model 1 1 0.86 (0.54–1.38) 0.542 1 0.46 (0.18–1.17) 0.103
      Model 2 1 0.90 (0.55–1.48) 0.678 1 0.44 (0.17–1.15) 0.094
      Model 3 1 0.95 (0.57–1.59) 0.850 1 0.45 (0.17–1.17) 0.099
   Excessive alcohol consumption*
      Crude proportion (%) 61.4 (55.6–67.0) 60.5 (51.5–68.9) 0.863 17.8 (13.1–23.6) 11.8 (7.3–18.4) 0.149
      Model 1 1 0.99 (0.64–1.53) 0.951 1 0.78 (0.40–1.55) 0.482
      Model 2 1 1.02 (0.64–1.61) 0.946 1 0.72 (0.38–1.36) 0.308
      Model 3 1 0.96 (0.60–1.52) 0.850 1 0.75 (0.39–1.44) 0.388
   Adequate physical activity†

      Crude proportion (%) 20.4 (15.8–26.0) 21.9 (15.5–30.2) 0.729 12.7 (9.1–17.5) 12.1 (7.9–17.9) 0.836
      Model 1 1 1.11 (0.66–1.85) 0.703 1 0.97 (0.55–1.72) 0.928
      Model 2 1 1.20 (0.70–2.07) 0.503 1 0.86 (0.46–1.60) 0.641
      Model 3 1 1.23 (0.70–2.15) 0.464 1 0.88 (0.48–1.61) 0.680
Nutritional risk factors
   Adequate intake of fiber‡

      Crude proportion (%) 1.9 (0.8–4.4) 3.7 (1.5–8.6) 0.277 0.4 (1.1–1.4) 1.0 (0.3–3.2) 0.322
      Model 1 1 1.99 (0.57–7.00) 0.281 1 2.77 (0.37–20.57) 0.318
      Model 2 1 2.07 (0.51–8.32) 0.307 1 2.31 (0.52–10.32) 0.273
      Model 3 1 2.33 (0.56–9.73) 0.245 1 1.97 (0.59–6.59) 0.270
   Adequate intake of carbohydrate§

      Crude proportion (%) 41.5 (35.6–47.8) 45.0 (36.1–54.2) 0.548 23.2 (18.3–28.9) 15.6 (10.7–22.1) 0.068
      Model 1 1 1.21 (0.75–1.94) 0.439 1 0.74 (0.43–1.28) 0.279
      Model 2 1 1.18 (0.72–1.92) 0.512 1 0.68 (0.42–1.12) 0.132
      Model 3 1 1.16 (0.70–1.92) 0.554 1 0.67 (0.40–1.12) 0.125
   Adequate intake of fatΙΙ

      Crude proportion (%) 93.2 (89.5–95.7) 90.6 (83.9–94.7) 0.366 93.7 (89.4–96.4) 95.9 (91.6–98.0) 0.375
      Model 1 1 0.65 (0.30–1.44) 0.291 1 1.13 (0.43–3.00) 0.802
      Model 2 1 0.64 (0.29–1.41) 0.263 1 1.22 (0.46–3.25) 0.689
      Model 3 1 0.61 (0.27–1.37) 0.232 1 1.13 (0.42–3.01) 0.808
   Adequate intake of protein¶

      Crude proportion (%) 31.3 (26.1–37.0) 23.6 (16.9–31.9) 0.120 31.2 (26.0–37.0) 32.9 (25.5–41.3) 0.739
      Model 1 1 0.69 (0.43–1.12) 0.135 1 1.23 (0.76–1.98) 0.403
      Model 2 1 0.68 (0.42–1.12) 0.133 1 1.18 (0.74–1.89) 0.488
      Model 3 1 0.73 (0.44–1.21) 0.222 1 1.11 (0.70–1.77) 0.660

Values are presented as % (confidence interval) or adjusted odds ratio (95% confidence interval), weighted to the Korean standard population. Crude proportions with P-values 
were obtained from chi-square tests, and logistic regression analysis was performed to examine the association between awareness of dyslipidemia and each health behavior 
with the adjustments specified. Model 1: adjusted for age; model 2: adjusted for age, obesity (BMI ≥25 kg/m2), self-perceived health status, education, residential area, and 
household income; model 3: adjusted for age, obesity (BMI ≥25 kg/m2), self-perceived health status, education, residential area, household income, and hypertension.
BMI, body mass index.
*Excessive alcohol consumption: ≥3 standard drinks on ≥1 occasion in an average week. †Adequate physical activity: >150 minutes per week of moderate-intensity activity or 
>60 minutes per week of vigorous-intensity activity. ‡Adequate intake of fiber: ≥25 g/d. §Adequate intake of carbohydrate: <65% of total calories per day. ΙΙAdequate intake of 
fat: <30% of total calories per day. ¶Adequate intake of protein: ≥15% of total calories per day.



In Young Cho, et al. • Awareness of Dyslipidemia and Health Behavior

https://doi.org/10.4082/kjfm.2017.38.2.64

www.kjfm.or.kr  71

emia among Korean adults over the age of 20 years. There was no sta-

tistically significant difference in health behavior and adequate macro-

nutrient intake between the awareness groups after adjusting for de-

mographic variables and the prevalence of diabetes and hypertension, 

perhaps because diabetes and hypertension are more important fac-

tors influencing adherence to health behavior. The only beneficial 

health behavior was found in the subgroup analysis, where adequate 

carbohydrate intake was observed in men with neither hypertension 

nor diabetes.

 When analyzing crude proportions of adequate health behavior, 

rates of current smoking (38.5%) and excessive alcohol consumption 

(66.1%) in men aware of their diagnosis of dyslipidemia were higher 

than desirable and rates of adequate physical activity in both male and 

female dyslipidemia patients (19.8% in aware men and 15.9% in aware 

women) showed rates with ample room for improvement. Although 

rates of adequate fat intake were high in patients with dyslipidemia 

(93.4% in aware men and 96.0% in aware women), adequate intake of 

fiber in all subjects (2.7% in aware men and 1.2% in aware women), 

Table 6. Subgroup analysis of health behavior according to awareness of dyslipidemia in subjects with hypertension

Variable
Male (N=1,404) Female (N=1,669)

Not aware (n=1,048) Aware (n=356) P-value Not aware (n=1,070) Aware (n=599) P-value

Behavioral risk factors
   Current smoking
      Crude proportion (%) 44.6 (40.8–48.5) 36.0 (29.6–42.9)* 0.035 5.2 (3.7–7.3) 2.5 (1.4–4.3)* 0.026
      Model 1 1 0.90 (0.64–1.26) 0.532 1 0.46 (0.24–0.91)* 0.027
      Model 2 1 0.83 (0.59–1.18) 0.296 1 0.53 (0.27–1.03) 0.062
      Model 3 1 0.83 (0.59–1.18) 0.309 1 0.51 (0.26–1.02) 0.055
   Excessive alcohol consumption†

      Crude proportion (%) 70.2 (66.6–73.5) 66.2 (59.7–72.1) 0.252 14.9 (12.3–18.0) 12.3 (9.2–16.2) 0.267
      Model 1 1 1.10 (0.79–1.53) 0.580 1 0.86 (0.57–1.31) 0.488
      Model 2 1 1.10 (0.78–1.55) 0.593 1 0.93 (0.61–1.41) 0.727
      Model 3 1 1.10 (0.78–1.54) 0.599 1 0.95 (0.62–1.45) 0.818
   Adequate physical activity‡

      Crude proportion (%) 19.2 (16.2–22.7) 20.8 (16.3–26.1) 0.600 13.2 (10.7–16.1) 15.5 (12.1–19.5) 0.322
      Model 1 1 1.12 (0.77–1.61) 0.557 1 1.22 (0.85–1.77) 0.282
      Model 2 1 1.16 (0.80–1.68) 0.433 1 1.34 (0.91–1.96) 0.136
      Model 3 1 1.17 (0.81–1.68) 0.403 1 1.40 (0.95–2.05) 0.087
Nutritional risk factors
   Adequate intake of fiber§

      Crude proportion (%) 2.2 (1.2–4.1) 3.4 (1.9–6.0) 0.343 1.4 (0.7–2.6) 1.1 (0.5–2.4) 0.647
      Model 1 1 1.65 (0.72–3.77) 0.238 1 0.84 (0.31–2.32) 0.741
      Model 2 1 1.43 (0.55–3.72) 0.458 1 0.83 (0.29–2.39) 0.731
      Model 3 1 1.48 (0.57–3.86) 0.420 1 0.86 (0.31–2.40) 0.777
   Adequate intake of carbohydrateΙΙ

      Crude proportion (%) 46.9 (42.9–51.0) 42.5 (36.0–49.3) 0.261 16.2 (13.5–19.4) 15.1 (12.0–19.0) 0.633
      Model 1 1 1.15 (0.82–1.60) 0.424 1 0.94 (0.66–1.34) 0.736
      Model 2 1 1.22 (0.87–1.71) 0.259 1 0.94 (0.65–1.35) 0.738
      Model 3 1 1.19 (0.84–1.68) 0.331 1 0.92 (0.63–1.34) 0.660
   Adequate intake of fat¶

      Crude proportion (%) 94.5 (92.3–96.1) 94.6 (90.3–97.1) 0.939 96.6 (94.8–97.8) 96.9 (94.9–98.1) 0.800
      Model 1 1 0.80 (0.38–1.67) 0.555 1 0.99 (0.52–1.88) 0.972
      Model 2 1 0.75 (0.36–1.55) 0.437 1 1.01 (0.49–2.05) 0.988
      Model 3 1 0.81 (0.39–1.70) 0.582 1 0.96 (0.47–1.97) 0.918
   Adequate intake of protein**
      Crude proportion (%) 33.5 (30.0–37.2) 27.2 (21.9–33.2) 0.071 24.7 (21.5–28.2) 31.0 (26.3–36.1)* 0.035
      Model 1 1 0.85 (0.61–1.18) 0.327 1 1.37 (1.03–1.84)* 0.032
      Model 2 1 0.88 (0.62–1.23) 0.449 1 1.31 (0.98–1.75) 0.071
      Model 3 1 0.90 (0.64–1.28) 0.571 1 1.26 (0.95–1.69) 0.111

Values are presented as % (confidence interval) or adjusted odds ratio (95% confidence interval), weighted to the Korean standard population. Crude proportions with P-values 
were obtained from chi-square tests, and logistic regression analysis was performed to examine the association between awareness of dyslipidemia and each health behavior 
with the adjustments specified. Model 1: adjusted for age; model 2: adjusted for age and obesity (BMI ≥25 kg/m2), self-perceived health status, education, residential area, 
and household income; model 3: adjusted for age, obesity (BMI ≥25 kg/m2), self-perceived health status, education, residential area, household income, and diabetes mellitus.
BMI, body mass index.
*Statistically significant: P<0.05. †Excessive alcohol consumption: ≥3 standard drinks on ≥1 occasion in an average week. ‡Adequate physical activity: >150 minutes per week 
of moderate-intensity activity or >60 minutes per week of vigorous-intensity activity. §Adequate intake of fiber: ≥25 g/d. ΙΙAdequate intake of carbohydrate: <65% of total 
calories per day. ¶Adequate intake of fat: <30% of total calories per day. **Adequate intake of protein: ≥15% of total calories per day.
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and carbohydrate in women (18.5% in aware women) were compara-

tively low. These results show that there is room for improvement in 

health behavior in the general population with dyslipidemia, even in 

those aware of their conditions. Unfortunately, awareness was not sig-

nificantly associated with the health behaviors mentioned above after 

adjustment for covariates, implying that merely increasing awareness 

is not enough to promote health behavior. However, causality cannot 

be determined due to the cross-sectional design of this study.

 Adequate control of lipid levels is important. A 1% reduction in total 

serum cholesterol levels can lead to a 2% to 3% reduction in risk of cor-

onary disease,22) and a meta-analysis revealed that a 10% reduction in 

serum cholesterol was linked to a 13% to 14% reduction in CHD mor-

tality and 8% to 10% reduction in total mortality.23) Although treatment 

of dyslipidemia with medication is important for adequate control of 

lipid levels, associated health behaviors and education for their imple-

mentation are also of importance and several guidelines (KSLA 2015, 

NCEP-ATP III, and IAS 2013 guidelines) actively recommend lifestyle 

intervention after diagnosis. In the study performed on dyslipidemia 

patients under pravastatin treatment in Japan, high awareness of 

health and positive attitude towards diet and exercise, and high adher-

ence to drug therapy were related with favorable overall lipid levels.9)

 Results published by the Korean Ministry of Health and Welfare on 

data from the KNHANES reveal that awareness rates of dyslipidemia 

are steadily rising (24.0% in 2005 to 59.0% in 2013); however, it is still 

low when compared to published results of awareness of other chronic 

diseases such as hypertension (65.3% in 2013) and diabetes (74.3% in 

2013).24) The diagnosis and improved awareness of dyslipidemia are 

critical first steps for its adequate management; results in this study 

show that lipid profiles were more favorable for both men and women 

aware of their condition which may have been the result of lipid-low-

ering agents. Use of medication is inevitably higher in groups aware of 

their condition, as can be observed in the baseline characteristics of 

subjects for this study. Because there were no significant differences in 

adherence to health behavior recommended by clinical guidelines ex-

cept for adequate carbohydrate intake in men with neither hyperten-

sion nor diabetes and rates of several types of health behavior showed 

plenty of room for improvement, adherence to health behaviors must 

be emphasized. Such change in behavior can be expected to have ad-

ditional beneficial effects on lipid levels.

 Although additional long-term studies are required to evaluate 

whether awareness of dyslipidemia can affect health behavior, results 

of this study suggest that awareness of dyslipidemia alone may not be 

enough to promote health behavior. One explanation can be that pa-

tients may be lacking in proper dyslipidemia education and instruc-

tion from their healthcare providers. This may also be the case for oth-

er chronic diseases. A study carried out on KNHANES 1998–2012 data 

analyzing adherence to dietary recommendations among Korean 

adults with diabetes mellitus concluded that Korean patients with dia-

betes have poor adherence to dietary recommendations and healthy 

lifestyle published by the Korean Diabetes Association regardless of 

awareness of diabetes.25) However, another study by Bardenheier et 

al.26) showed that both men and women aware of their diagnosis of di-

abetes differed in their daily intake of sugar and protein when com-

pared to those unaware of their diabetic status. Although the differ-

ence in outcome may be due to the varied definitions of factors ana-

lyzed for association with awareness, the disparities between these 

studies may suggest that other factors exist apart from awareness influ-

encing adherence to health behavior, and that the role of healthcare 

providers and practitioners may be crucial for lifestyle modification. 

Although well-established guidelines for chronic diseases call for life-

style change as the initial line of therapy, it has been reported that phy-

sicians often do not follow these practices.27) Correct insights for medi-

cal professionals with respect to guidelines in the management of dys-

lipidemia, and monitoring and support systems may be required for 

better lifestyle behavior. Further studies are needed to provide insight 

on attitudes of both physicians and patients towards management of 

dyslipidemia through lifestyle interventions.

 The development and establishment of public health policies to 

promote adequate behavior for the management of dyslipidemia may 

also be of help. A project carried out in Finland found that health pro-

motion campaigns at a national level through various activities (such 

as media campaigns and health fares) can help increase population 

awareness on prevention of chronic diseases and prompt subjects to 

make beneficial lifestyle changes.28) Issues such as the perception of 

severity of risk factors and diseases, benefits of lifestyle modification, 

and calls to action should be addressed.29) As a further step, a multi-

team approach and cooperation between healthcare providers and 

the community can provide fully integrated care leading to improved 

awareness and management of dyslipidemia.

 In addition, interventions at community levels may also be helpful. 

Fritsch et al.30) reported that lipid-based interventions at the worksite 

(education and coaching on lifestyle and lipid values through classes 

and phone call interventions) can improve lifestyle behavior including 

exercise and diet, contribute to continuous health care, and lead to 

improved lipid values. After a 7-month intervention program, partici-

pants had an average of 5.2% reduction in TC.30) However, this was a 

short-term study performed at companies that were all members of a 

health insurer in North Carolina. Further large-scale studies carried 

out for a longer time intervals, or randomized controlled trials may be 

required to identify intervention methods that can effectively enhance 

health behavior in dyslipidemia patients.

 This study has several strengths. First, to the knowledge of the au-

thors, this is the first study to analyze adherence to health behavior 

recommended by clinical guidelines for the management of dyslipid-

emia according to patients’ awareness. Furthermore, this study was 

conducted using data from a nationally representative sample of the 

Korean population, making the estimates of this study generalizable to 

the population of dyslipidemia patients in Korea. Additionally, KNHANES 

provides data collected through standardized laboratory and physical 

measurements. Finally, data was used from three consecutive years, 

providing a large sample size and powering the statistical ability to re-

port associations.
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 This study also has several limitations. Because it is based on a 

cross-sectional design, it is difficult to assess any temporal relationship 

between awareness of dyslipidemia and health behavior and adequate 

macronutrient intake. Although daily intake of macronutrients was as-

sessed for nutritional factors due to limited information and lack of 

data on total daily cholesterol intake or level of saturated or trans-fatty 

acids, evaluation of dietary patterns (such as AHA 2020 ideal healthy 

diet or Mediterranean diet) may be more appropriate due to inconclu-

sive evidence of an independent effect of macronutrient intake on out-

comes.31) Furthermore, it is unclear whether the status of each health 

behavior that the subjects reported would continue long term. There is 

also a need for the consideration of recall and social desirability bias, 

since data collected through self-reporting questionnaires was used 

for this study.

 In summary, this is the first national-level study to analyze adher-

ence to health behavior stipulated by clinical guidelines (by the KSLA 

and IAS) in dyslipidemia patients according to awareness. In this 

study, awareness was not associated with adequate health behavior 

except for adequate carbohydrate intake in men found in subgroup 

analysis of dyslipidemia subjects without hypertension or diabetes. Al-

though further studies are required to assess any temporal relationship 

between awareness and health behavior, development of procedures 

including counseling and education by healthcare providers could be 

considered to guide patients according to guidelines for optimal con-

trol of lipid levels and prevention of CVD. Furthermore, large-scale 

prospective cohort studies that can help define reliable and practical 

plans for the enhancement of healthy behavior for the management of 

dyslipidemia are needed.
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