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Background: The most beneficial dietary pattern in managing metabolic syndrome (MetS) in the elderly has
not been ascertained. The aim of this study is to classify dietary patterns and to examine associations between
dietary pattern, MetS and body composition in elderly Koreans.

Methods: This study was conducted among Koreans 65 years or older using data from the Korea National Health
and Nutrition Examination Survey in 2009. A total of 1,567 study subjects were included. All statistical analyses
were conducted using SPSS version 20.0 and dietary patterns were classified by cluster analysis.

Results: There were three dietary patterns derived by cluster analysis in this study. We observed that most
South Korean elderly still maintain a traditional dietary pattern. Dietary patterns were classified as balanced
(31%), imbalanced (40%), or very imbalanced (30%), with the majority of subjects having an unbalanced diet
pattern in which their total energy and nutrient intake was insufficient compared with the Dietary Reference In-
take for Koreans. Those in the very imbalanced group had a ratio of macronutrients (carbohydrates:fats:protein)
0f 81.15:7.18:11.50 and a 54% higher likelihood of having hypertriglyceridemia (P=0.025) compared with those
in the balanced group.

Conclusion: The current findings indicate that the diets of South Korean elderly are nutritionally imbalanced,
including high carbohydrate consumption, which confers a high risk hypertriglyceridemia. These findings high-
light the effect of nutritional imbalance in elderly with MetS.
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INTRODUCTION

Metabolic abnormalities play a role in the development of chron-
ic disease and have been linked with a cluster of cardiovascular risk
factors and body composition changes called sarcopenia in aging."?
Additional factors associated with metabolic abnormalities are in-
sulin resistance (IR) and chronic low-grade inflammation.* For this
reason, much research on the metabolic syndrome (MetS) and nu-
trition focused on intake of carbohydrates and fat. The recent dis-

covery that loss of muscle mass aggravated IR and is associated

with an increased incidence of the MetS; many studies considered
protein intake recommended by the Dietary Reference Intake for
Koreans (KDRIs), which resulted in the loss of muscle in the elder-
ly® Many researchers have discussed the limitations of studies iden-
tifying correlations between single nutrients and chronic diseases
because food comprises multiple nutrients and their interactions
must be considered.® Thus, a dietary pattern approach has been
used to measure the total usual intake of food combinations and
general food intake quality.

It is very important to study not only the paradigm shift from
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nutrient research to diet pattern research, but also the characteris-
tics of each country’s diet patterns. Unique dietary patterns may in-
fluence the prevalence of chronic diseases.” Dietary patterns of
South Koreans differ from those of Westerners. Generally, a tradi-
tional Korean diet is considered healthier than a Westernized diet.
However, several studies showed that elderly South Koreans have a
low intake of major nutrients, and as age increases, nutritional sta-
tus worsens.® In one study, the prevalence of nutritional deficiency
was higher in women, rural residents, and the lowest income group.’
From an epigenetics perspective, lifestyle, nutrient intake and envi-
ronment could result in DNA changes.'*" Dietary pattern studies
have become key tools in the search for ways to prevent MetS.
Several studies have focused on the dietary habits and nutritional
status of elderly South Koreans'>"*, but few studies have compared
Korean dietary patterns and their role in MetS in elderly South Ko-
reans.”® The principal objective of this study is to assess dietary pat-
terns among elderly South Koreans in an effort to determine
whether dietary interventions may be an opportunity for preven-

tion of MetS in this population.

METHODS

Study subjects

The data for this study was obtained from the nationally repre-
sentative survey, Korea National Health and Nutrition Examination
Survey (KNHANES) in 2009. It was conducted by the Korea Cen-
ters for Disease Control and Prevention (KCDC). Among 1,788
eligible subjects aged 65 or older who participated in a health inter-
view survey, health examination survey, and nutrition survey, we
excluded subjects (n=194) for whom there was incomplete infor-
mation including, health related variables and dietary intake data.
In addition, we excluded those (n=27) who reported implausibly
low or high daily energy intake (<500 or >5,000 kcal/day). The fi-
nal sample included 1,567 elderly persons (651 men and 916 wom-
en). This study protocol was provided by the KCDC, and all sub-
jects participated voluntarily. This study was approved with written
informed consent from each subject (No. 2009-01CON-03-2C).

Assessment of dietary patterns
Food items were categorized into 23 food groups by modifying
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the 18 common food groups in the Korean nutrient database.
Grains such as white rice, brown rice, and their products are a ma-
jor energy source and staple food in the Korean diet. Almost half of
the daily energy intake was from grains among our study subjects;
therefore, grains and their products were further divided into six
subgroups: white rice, brown rice, other grains, noodles and dump-
lings, and flour and bread, pizza and hamburgers. Kimchi was sepa-
rated into a single food group from the vegetable group'®'” because
it is traditionally served as a single side dish. Table 1 shows the 22
food groups categories used in the cluster analysis that enabled us
to directly compare distinct groups. There are various methods of
analyzing dietary patterns, such as factor analysis, which detects a
dietary pattern by finding correlated dietary factors, and cluster
analysis, which classifies individuals into distinct groups by relative-
ly homogeneous factors. We used the K-means method, which is

based on Euclidean distances and conducted repeatedly to evaluate

Table 1. Food group (% energy) by dietary pattern among elderly South Koreans

Balanced Imbalanced  Very imbalanced

Variable pattern (n=497) pattern (n=642) pattern (n=483) P

White rice 3574'+066  5663+038  78.95+044  <0.001
Other grains 6.09+0.45 7.33+051 5.72+0.36 0.032
Brown rice 744111 585+0.74 3.84+0.60 0.027
Flour - bread 9.74+1.03 6.94+0.77 355+050  <0.001
Noodles-dumplings ~ 2251+1.18  16.23+1.23 957+£333  <0.001
Potatoes 8.48+099 5.70+0.58 369062  <0.001
Sugar- sweets 2.30+0.28 240+0.17 1.36+0.16 0.001
Legumes 546+042 5.33+0.31 475+0.37 0.381
Nuts 1.62+0.30 0.85+0.10 0.62+0.12 0.010
Vegetables 3.12+0.14 3.06+0.13 231014  <0.001
Kimchi 1.53+0.08 1.82+0.08 1.90+£0.14 0.018
Mushrooms 0.33+0.03 0.33+0.04 0.37+0.15 0.964
Fruits 1841£1.10  13.89+062 767+053  <0.001
Meat - meat products 9.34+0.67 8.00+£0.49 5284036  <0.001
Eggs 2.70+0.18 292+0.22 253+0.27 0.557
Fish 3.78+0.30 361+0.30 245+024  <0.001
Seaweed 0.97+0.10 1.29+011 1.25£0.11 0.053
Milk - dairy products 1381£1.19 8.6+0.55 761105  <0.001
Qils 2.70+0.16 2.25+0.13 1.39+£0.14  <0.001
Beverages 3.64+0.29 3.82+0.23 4.63+0.50 0.238
Alcohols 1765£209  10.96+0.99 545+1.03  <0.001
Seasoning 255+1.96 2.39+£0.17 1.86+0.16 0.008

Values are presented as mean + standard deviation.

*Pvalue was obtained from a multivariate linear regression model after adjusting for
age, gender, region, income, and education level; "Mean percent energy intake from
each food group by cluster analysis using data from Korea National Health and Nutri-
tion Examination Survey.
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the stability of the clusters. After prior analysis, three different clus-
ters were identified and the participants were reassigned to the
nearest cluster. This analysis separated individuals into maximally
different dietary patterns based on the actual food intake of the
population and the percentage of total energy intake from each
food group. Several previous studies found that classification into
two or three different patterns (clusters) was most suitable for anal-
ysis.'*'® In the present study, dietary patterns were classified into
three different groups (T1, T2, T3) by cluster analysis using the K-

means algorithm and given descriptive names.

Assessment of MetS

We used the following criteria to define metabolic risk factors:
central obesity (waist circumference >90 cm in men and >85 cm
in women), hypertriglyceridemia (blood triglyceride [TG] level
>150 mg/dL), hyperglycemia (fasting plasma glucose >100 mg/dL),
and high-density lipoprotein (HDL) cholesterol (>40 mg/dL in
men and >50 mg/dL in women). Elevated blood pressure as de-
fined by systolic blood pressure >130 mmHg or diastolic blood
pressure >85 mmHg. Homeostasis model assessment of IR was
calculated by fasting insulin (pIU/mL) x fasting plasma glucose
(mg/dL)/40S. Blood pressure was measured by standard methods,
using a sphygmomanometer with the subject in a sitting position.
Three measurements were taken on all subjects at S-minute inter-
vals, and the average of the second and third measurements was
used in the analysis. Blood samples were collected in the morning
after having fasted for at least 8 hours. Fasting glucose, total choles-

terol, and TGs were analyzed in a central, certified laboratory.

Statistical analysis

Statistical analyses were performed using IBM SPSS version 20.0
(IBM Corp., Armonk, NY, USA). Dietary patterns were derived by
cluster analysis using the K-means algorithm. Cluster analysis is
commonly used to classify individuals into relatively homogeneous
groups using the K-means algorithm. Thus, unlike factor analysis, it
is used to directly compare distinct groups. The number of clusters
was determined using a dendrogram procedure. Three groups were
selected to represent the dietary patterns of elderly Koreans. A gen-
eralized linear model was used to test for significant differences in

mean values of biochemical parameters, anthropometric parame-
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ters, and nutrient intake among the dietary pattern groups. Logistic
regression was used to calculate odds ratios (ORs) with 95% confi-
dence intervals (Cls) for MetS and dietary patterns. All models
were adjusted for age, gender, education, smoking, and physical ac-

tivity. Statistical significance was accepted at P < 0.0S.

RESULTS

Table 1 shows food groups (% energy) by dietary patterns. The
three different patterns differed based on nutritional balance (T1,
T2, and T3). Thirty-one percent of subjects were assigned to the
T1 pattern, in which white rice consumption accounted for 35.74%
of total intake with 9.34% from meat, 17.65% from alcohol, 9.43%
from pizza, 9.73% from flours, 22.51% from noodles, and 13.81%
from dairy products. With the exception of kimchi, seaweed and
white rice, the intake of most foods was higher in the T1 group
than the others. Thus, we named T1 the balanced pattern. This
pattern was characterized by the consumption of a variety of food
groups such as other grains, fruit, eggs, fish and milk and appropri-
ate percent ratios of energy intake from the three macronutrients
(559%-70%:15%-25%:15%-20%) compared to the KDRIs. The
T2 or imbalanced pattern comprised 40% of subjects. This group
had more than half of its energy intake from white rice in addition
to consuming traditional Korean foods such as vegetables, kimchi,
eggs, legumes, seaweed, but no Westernized foods such as pizza
and hamburgers. The remaining 31% of subjects were assigned to
the T3 or very imbalanced pattern. With the exception of white
rice and kimchi, most of this group’s food intake was imbalanced
compared to the other two patterns.

Mean nutrient intakes by dietary patterns are presented in Table 2.
There were significant differences in nutrient intake among the
three groups with the exception of carbohydrates and vitamin D.
Energy intake was significantly different among the dietary patterns,
and the balanced pattern had the highest intake (1,745.09 £ 51.57
vs. 1,585.57 £35.96 vs. 1,559.29 + 46.43 kcal/day). Carbohydrate
intake was not significantly different (291.14+8.58 vs. 293.43 £
5.91 vs. 310.26 + 8.55 g/day). Protein intake was sufficient com-
pared with KDRIs in the balanced (1.05+0.03 g/kg/day) and im-
balanced (0.92+0.02 g/kg/day) groups, but deficient in the very
imbalanced group (0.78+0.03 g/kg/day). Fat intake was low in all
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Table 2. Comparison of nutrient intake by dietary pattern
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Table 3. Metabolic syndrome and dietary pattern

Variable Balanced pattern ~ Imbalanced ~ Very imbalanced p

Variable Balanced Imbalanced  Very imbalanced p

(n=497) pattern (n=642) pattern (n=483) pattern (n=497) pattern (n=642) pattern (n=483)
Energy (kcal/day) 1,74509+5157 15855743596 1559.29+4643  0.003 WC (cm) 83.83+0.59 84.74+056 83.42+072 0.156
Energy (/kg) 28.94+0.83 26.44+0.6 26.68+0.83 0.011 HDL cholesterol (mg/dL)  49.57+0.77 4894+080  4769+090 0.180
Carbohydrate 68.58+0.79 75.25+055 81.15£058  <0.001 SBP (mmHg) 13222131 13405+142  131.95+156  0.169
energy (%) DBP (mmHg) 79.15+067  8016+072  7944+074 0368
Fat energy (%) 16.33+0.45 1161033 718039 <0.001 Trglyceride (mg/dl) ~ 14439+518  14473+597  15173+832 0583
Protein energy (%) 14554022 1373021 1150£021  <0.001 Fasting glucose (mg/dL) 10824178  106.73+167  10156+172  0.001
Protein (g/day) 63.6+1.92 55.51+1.56 46.47+169  <0.001 HOMA-IR! 282+0.12 319+0.20 266+019 0151
Protein (g/kg/day) 1.05+0.03 0.92+0.02 078+0.03  <0.001 o
Values are presented as mean + standard deviation.
Carbohydrate 29114858 293435391 310.26+855 0105 *Pvalue was obtained from a linear regression model after adjusting for age, gender,
(o/day) region, income, and education level; 'HOMA-IR was calculated by fasting insulin (ulU/
Fat (g/day) 32.32+151 21.38+0.96 1398+098  <0.001 mL)x fasting plasma glucose (mg/dL)/405.
Calcium (mg/day) ~ 51058+21.17  496.15+4523  340.18+2375 <0.001 WC, waist circumference; HDL, high-density lipoprotein; SBP, systolic blood pressure;
Phosphorus 1114393516 1019.03+2537 8996242902 <0.001 DBR diastolic blood pressure; HOMA-IR, homeostasis model assessment of insulin re-
(mg/day) sistance.
Iron (mg/day) 16.41+1.18 15.1+1.08 10.86+0.83  <0.001
Sodium (mg/day) 4,590.67+218.57 4,199.19+199.99 3,504.07+22969 <0.001 Table 4. Multivariate-adjusted ORs (95% Cl) for metabolic syndrome and dietary
Potassium 3179989797 26894147611 213066+87.89 <0.001 pattem
(mg/day) Balanced .
Vitamin A 91224791 70187+5923 5294746523 <0.001 _ pattem  mpalanced patter Very imbalanced pattern
(ug RE/day) Variable (n=497) (n=0642) (n=483)
Vitamin C 110.62+5.45 90.58+4.46 64.45+508  <0.001 OR OR (95 Cl %) p OR (95 CI %) p
(mg/day) .
Vitamin D ng/ml) ~ 19.23+056 1844055  1822:.074 0314 A%‘:)‘g;gﬁ' 1 1104(0808-1.509) 0532 0875(0611-1.254) 0465
Cargtene (ug/day) 4,847.95+457.95 3,986.67+348.94 3,157.65+375.7 <0.001 Low HOL . 1150(0832-1591) 0396 1.339(0911-1968) 0.137
Retinol (ug/day) 85.9+16.74 44154865 11.83+126 0.001 il
Thiamin (mg/day) ~ 1.18:+0.04 1£002 08003 <0001 Flevatedblood 1 0648(0441-0952) 0027 0.832(0545-1271) 0.3%
Riboflavin 1.14+0.04 0.9+0.03 067003  <0.001 pressure’
mo/day) Elevated T6* 1 1288(0.965-1720) 0.086  1539(1.057-2.239) 0025
Niacin (mg/day) 14.67+061 12.85+0.42 10.74+0.46 <0.001 Metabolic 1 1.005 (0_771_1 Kil U) 0.970 0.939 (0.667—1 _322) 0.716
Fiber (g/day) 8.22+0.34 7.39+0.31 578+034  <0.001 syndrome
Water (g/day) 966.4+4508 721.37+2736  504.88+3825 <0.001

Values are presented as mean + standard deviation.
*P-value was obtained from a linear regression model after adjusting for age, gender,
region, income, and education level.

dietary patterns. Calcium intake was highest in the balanced pattern,
but it critically low in all groups (510.58+21.17 vs. 496.15 +45.23
vs. 340.18 £23.75 mg/ day). Vitamin C intake was highest in the
balanced pattern and sufficient compared with KDRIs at 100 mg/day.
However, the imbalanced and very imbalanced patterns were defi-
cient in vitamin C intake (110.62  5.45 vs. 90.58 + 4.46 vs. 64.45 +
5.08 mg/day). Intake of other nutrients such as iron, vitamin A,
carotene, thiamin, riboflavin, and niacin was highest in the balanced
pattern. Sodium intake was excessive in all patterns (4,590.67 +
218.57 vs. 4,199.19+ 199.99 vs. 3,504.07 + 229.69 mg/day). The

ratio of macronutrients (carbohydrates:fats:protein) in the balanced
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All logistic models were adjusted for age, gender, region, income, and education.
*Abdominal obesity defined as waist circumference >90 cm in men and >85 cm in
women; "Low HDL cholesterol was defined by <40 mg/dL in men and <50 mg/dL in
women; *Elevated blood pressure was defined by systolic blood pressure > 130 mmHg
or diastolic blood pressure >85 mmHg; *Elevated TG as defined by TG level > 150 mg/dL;
OR, odds ratio; Cl, confidence interval; HDL, high-density lipoprotein; TG, triglyceride.

pattern (%) was 68.58:16.33:14.55, 75.25:11.61:13.73 in the im-
balanced pattern, and 81.15:7.18:11.50 in the very imbalanced pat-
tern.

Table 3 shows the relationships among MetS components and
dietary patterns. Fasting glucose was significantly different among
the dietary patterns after adjusting for age, gender, region, income,
education level. Serum TG levels were slightly higher in the “very
imbalanced” pattern (144.39+ 5.18 vs. 144.73£5.97 vs. 151.73+
8.32 mg/dL) and HDL cholesterol levels were significantly lower
(49.57+0.77 vs. 48.94 £ 0.80 vs. 47.69 £ 0.90 mg/dL), whereas se-
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rum fasting blood glucose levels were lowest in the balanced pat-
tern (108.24 £ 1.78 vs. 106.73 £ 1.67 vs. 101.56 + 1.72 mg/dL).
The multivariate-adjusted ORs (95% CI) for MetS and dietary
patterns are presented in Table 4. Members of the very imbalanced
had a 54% higher likelihood of having hypertriglyceridemia (P=
0.025) compared with the balanced pattern. Members of the imbal-
anced pattern had a 35% higher likelihood of having a blood pres-
sure abnormality (P=0.027). Other abnormalities were not associ-

ated with dietary patterns.

DISCUSSION

We identified three different dietary patterns based on nutrient
intake in this large, nationally representative study of elderly Kore-
ans. All three patterns seemed to be based on a traditional Korean
diet base because each had high consumption of white rice or other
grains, various plant-based foods including high kimchi consump-
tion and low total energy and fat intake.'*'” There are unique di-
etary patterns in every country, which could have different influ-
ences on the development of chronic disease.” Tortosa et al.** found
that a Mediterranean diet is inversely associated with the incidence
of MetS; however, these results are not generalizable to Koreans
because their eating patterns and disease pathogenesis are different.
Other studies have shown that a traditional Korean dietary pattern
is associated with a reduced rate of MetS and sarcopenia and spe-
cifically a lower incidence of abdominal obesity and IR."® A study
in adults by Song and Joung'” found that members of both the
“meat and alcohol” and “Korean healthy” patterns had significantly
reduced risk of HDL cholesterol abnormalities compared with the
“Korean traditional” pattern. The Korean traditional pattern is high
in carbohydrate and vegetable intake and low in fat intake."”

We observed that most elderly South Koreans still maintain a
traditional dietary pattern including consumption of vegetables,
kimchi, eggs, legumes, and seaweed across all three dietary patterns
in this study. This indicates that Western dietary trends have not
yet emerged among elderly South Koreans. Although, there is a no-
tion that the traditional Korean diet is healthier than a Westernized
diet, our findings and others suggest that the traditional Korean
diet may actually be responsible for poor nutritional status in some

elderly persons.® Changes in family structure and weakened family
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support systems for the elderly* have led to an increased number
of elderly persons living alone, and many of them are at high nutri-
tional risk due to lack of dietary intake, poverty, social isolation,
limited mobility, tooth loss, chronic diseases, diarrhea or irregular
eating.”” In the present study, the very imbalanced pattern com-
prised 31% of the study population. This pattern had more than
70% of its percent daily energy intake solely from white rice and
kimchi and beverage consumption was higher than in another two
patterns.

Interestingly, there was not a significant difference in carbohydrate
intake among the three dietary patterns, but the quality of carbohy-
drates was different. The very imbalanced pattern obtained 80% of
their energy from carbohydrates primarily in the form of white rice.
They had excessive grain intake and insufficient consumptions of
fruits. Further research is needed to determine whether a high pro-
portion of total energy obtained from carbohydrates is associated
with metabolic diseases. It has been suggested that lower carbohy-
drate consumption has favorable effects on TG as carbohydrates
are metabolized into fat.”® Song et al.** studied the diets of 30- to
65-year-olds and reported that there was a positive association be-
tween white rice intake and cardiovascular disease risk factors. Other
studies had similar results.*® There are reports that high carbohy-
drate consumption is associated with obesity and dyslipidemia in
adults, including a study in South Korean women.'**%*’

We also found that the balanced dietary pattern was associated
with a lower incidence of metabolic risk. The incidence of hyper-
triglyceridemia was 54% in the very imbalanced diet pattern. Com-
pared with the balanced pattern, the very imbalanced pattern had a
significantly increased risk of having TG abnormality and reduced
risk of fasting blood glucose abnormality. These findings support
the notion that increased white rice consumption and kimchi as a
meal can lead to poor nutritional status and malnutrition in the el-
derly.

Another interesting finding was that protein intake in the very
imbalanced group (0.78 g/kg/day) was deficient compared with
KDRIs. However, there are several studies suggesting that even 1.0
g/kg/day is not sufficient for the elderly, and they recommend 1.0-
1.2 g/kg/day or more.**** Hannan et al.** emphasized the impor-
tance of both total and animal protein intake in the elderly. There-
fore, elderly Koreans whose diets are traditionally rich in plant foods
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like soybeans and soy-based foods need to increase their consump-
tion of animal protein and milk. It has been shown that increased
serum insulin-like growth factor 1 influenced by milk-based protein
is the most important mediator of muscle growth and repair** Oh
etal." found that a diet rich in protein, omega 3, vitamin D, calcium,
and vitamin C is beneficial in stimulating protein synthesis and also
decreasing inflammatory cytokines. Protein, vitamin D, and calcium
intake was low in the traditional Korean pattern in that study.'® Pro-
tein is also an important nutrient for the elderly because it has been
linked with clusters of cardiovascular risk factors and body compo-
sition changes in aging.' Similar findings were reported on the as-
sociation between sarcopenia and MetS**, and core causes are IR
and chronic low-grade inflammatory state.

Research on the relationship between metabolic abnormalities,
protein consumption and muscle mass found an association be-
tween loss of muscle in the elderly and insufficient protein intake.®
However, this issue has not been fully studied in elderly Koreans.
Although the traditional Korean diet has many healthy compo-
nents, we must focus on the elderly with imbalanced and very im-
balanced dietary patterns to prepare for a super aging society. One
study reported that there are unique features to traditional dietary
patterns in Korea but these patterns have undergone some modifi-
cations influenced by Western diets."® The same study reported
that dietary pattern was associated with MetS and body composi-
tion. When compared with the traditional Korean pattern, the
meat & alcohol pattern was associated with a 50% increased risk of
obesity, and the Westernized Korean pattern was associated with a
74% increased risk of sarcopenia.'® The traditional Korean pattern
showed protein deficiency and lower muscle mass than other pat-
terns.'"® High carbohydrate intake in U.S. adults had a beneficial ef-
fect with regard to lower rates of obesity but had negative effects
with regard to lower HDL cholesterol and higher TG.*

The strength of the present study was that it is nationally repre-
sentative as it was performed in elderly South Koreans. Further-
more, this is the first epidemiologic study in elderly South Koreans
focused on risk factors for the MetS and dietary patterns classified
based on nutrient intake. The results of the present study will yield
a new understanding of dietary patterns and inform early interven-
tion using appropriate nutrition education tailored toward elderly

South Koreans.
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Several limitations should be considered in the interpretation of
our findings. Our findings cannot be generalized to other popula-
tions because the method of dietary classification (and naming)
was relatively subjective. The study of dietary patterns in the elderly
in various ways is necessary in further studies. Another limitation is
that KNHANES collected data based on a single instance of 24-
hour recall, which might not represent usual daily intake. However,
at the population level, 24-hour recall can be used as a surrogate
measure of usual intake. All participants in the present study were
relatively healthy because KNHANES did not include hospitalized
people; therefore, the mean values of MetS and its risk factors may
have been underestimated. The cross-sectional design of our study
limits causal inference between dietary patterns and metabolic risk
factors. These results need to be confirmed with additional, longi-
tudinal data. Lastly, we could not control for all epigenetic influenc-
es; thus, these results need to be confirmed by additional study
with longitudinal data to increase generalizability of the results.

In conclusion, we observed that most elderly South Koreans still
maintain a traditional dietary pattern, which previously had been
considered a healthy diet, but has some unhealthy components.
The current findings indicate that elderly South Koreans may be
nutritionally imbalanced due in part to high carbohydrate con-
sumption. Although there was not a significant association between
the MetS and dietary patterns, there was a significantly higher risk
of TG abnormality in the very imbalanced group. Management of
the elderly in this pattern is an important and urgent issue for the
National Health Promotion. Our findings should draw more atten-
tion to the effect of the excess or shortage of nutrient components

on MetS in the elderly.
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