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ABSTRACT

Purpose: This study was undertaken to evaluate the health, nutritional status and metabolic
syndrome risk according to the dietary pattern of adult single-person households, using
information obtained from the Korea National Health and Nutrition Examination Survey
(KNHANES).

Methods: Data were collected from the 2013-2016 KNHANES, of adults aged 19-64 years,
belonging to single-person households. Based on cluster analysis, the dietary patterns

of subjects were classified into three groups. The dietary behavior factors, health-related
factors, nutritional status, and prevalence of metabolic syndrome obtained from KNHANES
questionnaires were compared according to the individual dietary pattern. The nutrient
intake data of the subjects were calculated using the semi-food frequency questionnaire.
Moreover, blood and physical measurement data of the subjects were analyzed to obtain the
prevalence of metabolic syndromes.

Results: The major dietary intakes of subjects were classified as ‘Rice and kimchi’, ‘Mixed’,
and ‘Milk-dairy products and fruits’ patterns. Characteristics of subjects based on their
dietary pattern, gender, age, and education level were significantly different. The ‘Milk and
fruits’ pattern showed low frequency of skipping breakfast and eating out, and had higher
intake of dietary supplements. Frequency of alcohol intake and smoking rates were highest
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in the ‘Mixed’ pattern. Maximum nutrient intake of fat, vitamin A, riboflavin, vitamin C,
niacin, calcium, phosphorus, and potassium was obtained in the ‘Milk-dairy products

and fruits’ pattern. According to dietary patterns adjusted for age and gender, the risk of
metabolic syndrome was 0.380 times lower in the ‘Milk-dairy products and fruit’ pattern than
in the ‘Rice and kimchi’ pattern. However, when adjusted for other confounding factors, no
significant difference was obtained between dietary patterns for metabolic syndrome risk.
Conclusion: These results indicate that the health and nutritional status of a single-person
household is possibly affected by the dietary intake of subjects.

Keywords: household, diet, nutrients, metabolic syndrome, nutrition survey
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Table 1. Classification of the subjects by total energy contribution rate from each food group using cluster analysis

Food group Cluster 1 (n =163) Cluster 2 (n =115) Cluster 3 (n =90) p-value”
Rice 50.82 + 0.81 26.59 = 0.70 27.20 + 0.91 <0.001
Noodle & dumpling 8.98 £ 0.58 14.25 + 0.67 6.98 + 0.72 <0.001
Breads, rice cakes, cereal 2.95+ 0.29 6.25 + 0.62 479 + 0.94 <0.001
Root & tuber crops 1.09 £ 0.13 1.05 + 0.16 1.82 £ 0.26 0.030
Soups & stews 2.62 = 0.22 2.53+0.15 2.95 + 0.21 0.419
Beans 0.85+0.11 116 = 0.14 115+ 0.17 0.127
Eggs 1.64 = 0.16 2.27 £0.19 2.43 £ 0.26 0.007
Meat & poultry 7.61+ 0.51 14.70 + 0.81 6.68 + 0.57 <0.001
Fishes 1.46 + 0.15 1.67 £ 0.16 1.73 £ 0.24 0.563
Milk & dairy products 6.07 = 0.45 712 £ 0.45 28.29 +1.45 <0.001
Vegetables 2.75 + 0.28 2.99 + 0.33 3.31+0.38 0.500
Sauce 0.23 £ 0.02 0.23 +£0.03 0.26 + 0.04 0.848
Kimchi 1.24 £ 0.09 0.68 £ 0.06 1.07 £ 0.1 <0.001
Seaweeds 0.28 £ 0.03 0.26 + 0.03 0.36 + 0.04 0.169
Fruits 3.15+0.30 2.23+0.28 4.86 = 0.51 <0.001
Nuts 0.34 + 0.06 0.40 + 0.07 0.46 = 0.09 0.555
Snacks 1.89 £ 0.25 3.28 + 0.38 1.68 £ 0.26 0.003
Beverages 2.76 + 0.31 4.24 £ 0.48 2.02 = 0.25 <0.001
Alcoholic beverages 3.27 + 0.52 8.11+0.99 2.68 + 0.34 <0.001

Data are presented as mean = SE.

Cluster analysis is a method of deriving the dietary patterns of the subjects. Cluster 1: ‘Rice and kimchi’ pattern;
cluster 2: ‘Mixed’ pattern; cluster 3: ‘Milk-dairy products and fruits’ pattern.

Each cluster is characterized by consumption of food groups with bold value.

Yp-values are from analysis of variance.
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Table 2. General characteristics of the subjects according to dietary pattern by cluster analysis

Variable Rice and kimchi Mixed Milk-dairy products and fruits ~ p-value”
(n=163) (n=115) (n=90)

Total 163 (40.6) 115 (38.8) 90 (20.6)

Sex 0.002
Male 65 (60.5) 61(63.7) 20 (36.2)
Female 98 (39.5) 54 (36.3) 70 (63.8)

Age (yrs) <0.001
19-29 25 (30.2) 46 (51.5) 12 (24.6)
30-49 50 (34.1) 48 (39.0) 28 (38.1)
50-64 88 (35.7) 21(9.5) 50 (37.3)

Income (10,000 won/mon) 0.197
<100 54 (34.1) 30 (27.7) 95 (22.6)
100-199 61(31.9) 24 (21.8) 29 (32.5)
200-299 925 (17.9) 39 (31.1) 19 (28.2)
>300 23 (16.9) 29 (19.4) 17 (16.7)

Economic activity 0.112
Yes 107 (66.0) 87 (73.9) 64 (78.7)
No 56 (34.0) 28 (26.1) 26 (21.3)

Education <0.001
< Elementary school 41 (15.5) 5(2.2) 14 (8.2)
Middle school 25 (10.6) 8 (4.4) 12 (10.2)
High school 44 (32.4) 53 (49.7) 27 (25.0)
> University 53 (41.6) 49 (43.6) 37 (56.6)

Region 0.057
Urban 131 (84.2) 104 (93.6) 80 (88.2)
Rural 32 (15.8) 11 (6.4) 10 (11.8)

Housing type 0.243
House 103 (73.8) 82 (79.6) 53 (68.1)
Apartment 59 (25.6) 31(18.3) 36 (31.0)
Others 1(0.6) 2 (2.1) 1(0.8)

Marriage state <0.001
Married 94 (37.9) 33 (17.7) 55 (39.1)
Unmarried 69 (62.1) 82 (82.3) 35 (60.9)

Data are presented as number (%).
Yp-values are from y? test.
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Table 3. Dietary behaviors of the subjects according to dietary pattern by cluster analysis

Variable Rice and kimchi Mixed Milk-dairy products and fruits p-value”
(n=163) (n=115) (n=90)

Frequency of breakfast 0.002
5-7/wk 91 (44.2) 30 (20.9) 42 (40.7)
3-4/wk 29 (15.1) 11 (10.8) 12 (16.3)
1-2/wk 17 (13.4) 19 (20.0) 17 (19.1)
None 33 (27.3) 55 (48.3) 19 (23.9)

Frequency of eating out 0.002
> 5/wk 66 (53.6) 76 (71.6) 41 (55.4)
1-4/wk 52 (29.4) 31(25.0) 34 (29.7)
<1/wk 45 (17.0) 8 (3.4) 15 (14.9)

Breakfast with others <0.001
Yes 18 (12.4) 6 (3.7) 6 (10.4)
No 145 (87.6) 109 (96.4) 84 (89.6)

Lunch with others 0.176
Yes 88 (61.9) 69 (64.8) 54 (64.3)
No 75 (38.2) 46 (35.2) 36 (35.8)

Dinner with others 0.020
Yes 52 (34.5) 56 (47.3) 20 (28.6)
No 111 (65.4) 59 (52.7) 69 (71.4)

Taking dietary supplements 0.017
Yes 84 (49.4) 53 (42.0)" 62 (65.0)
No 79 (50.6) 62 (58.0) 28 (35.0)

Use of nutrition label 0.436
Yes 45 (26.3) 31(28.0) 28 (36.3)
No 118 (73.7) 84 (72.0) 62 (63.7)

Data are presented as number (%).
Yp-values are from y* test.

Table 4. Health-related factors of the subjects according to dietary pattern by cluster analysis

Variable Rice and kimchi Mixed Milk-dairy products and fruits  p-value”
(n=163) (n=m5) (n=90)
Frequency of alcohol 0.002
drinking
No drinking 76 (38.8) 925 (18.2) 36 (32.1)
>1/mon 87 (61.2) 90 (81.8) 54 (67.9)
Smoking status 0.013
Non 94 (45.7) 50 (39.0) 64 (60.1)
Former 29 (23.2) 17 (14.0) 12 (18.3)
Current 40 (31.1) 48 (47.0) 14 (21.5)
Subjective health status 0.342
Bad 43 (23.1) 17 (15.7) 22 (23.7)
Normal 84 (51.0) 59 (47.3) 41 (42.8)
Good 36 (26.0) 39 (37.0) 927 (33.5)
Walking exercise (day/wk) 0.100
<1 33 (15.7) 29 (18.5) 16 (13.5)
2-3 34 (21.9) 28 (19.1) 14 (1.4)
4-6 29 (15.4) 27 (27.1) 23 (27.1)
6-7 67 (47.1) 38 (35.3) 37 (48.0)
Sleeping time (hrs/day) 0.581
<7 73 (44.3) 44 (40.8) 43 (42.5)
7-9 74 (45.8) 62 (51.3) 44 (53.8)
29 16 (9.9) 9 (7.9) 3(3.7)
EQ-5D index 0.94 + 0.01° 0.97 + 0.00° 0.96 + 0.01% 0.006?

Data are presented as number (%) or mean = SE. Values with the same letter are not significantly different at p < 0.05.
Yp-values are from y? test. ?p-values are from analysis of covariance after adjusting for age and gender.

https://e-jnh.org https://doi.org/10.4163/jnh.2021.54.1.23 29



Alo] Tje

190 7k 70| ot

Elie} CHANS =

=2

IJNHS

Journal of Nutrition and Health

o]o

1.2 5} gkl

SEL
whet &3 ¥IE7}-8-9 29 2ol S Lreh STt (p=0.002). 3+ EA) T
Heh B Eoll M = E A sl o] 47.0% 2 3 AR " (31.1%), P-7--FrAlE 2 o o
& (21.5%)°ll H] ol =2 =52 et A o] sij§l 7hol] §-2] 21 Xfo] & B I T} (p=0.013). &
o] & A x=?l EQ-5D indexOl| A = 72| 3t 2to] S A O L (p = 0.006), 4] afE o] Rt
A= s ol Bl A ek {224 0 2 A UehEth, 11 9ol -4 A g, 2715, Ht
FRAIZEE o] el Zhol §-2l %2l 2fo)7} glSic.
Al0] ojEd0f| wHE HPIHEXL] of|L K] 3! B2 HF el
Aol sfio] m2 ATehRte] 5HE HF o2 AT 1,000 keal F B4 Aol
o2k 2 7HE Table 501 LERAICE 5H2 5 ol 2] 4121k W} 72 HE (2,217.0 keal)
| =32 o E (2,149.0 keal) 2} < 7--F-A 52 2HD’ s ® (2,152.1 keal)oll H] 3 Bk O &
o4l atol= AUt
gerohs AFHT2 Aol seol w7212 )l 2tol S e AL (p = 0.045), -4l
Z 3} 749 3 E (138.8 g/1,000 keal)oll H] 3l R} 7 2] THE (149.6 g/1,000 keal)oll A B
=2 O wol AIstlch A A H T 8- i A ™ 24.4 g/1,000 keal, 4] &l
23.4 /1,000 keal 2 = A} o] s &l Zboll= 04 Q1 Zho] 7} GUQITt. Tajut 2o A s et v)
wake] Al EF T AL R 2 AR A F o] 27.4 g/1,000 keal 2 F2 J 02 FALE
ATt (p=0.024)
nFe YL L A TS vl 2, HEk A (p=0.006), 2| &2 (p < 0.001), HIEF
T C (p=0.007), Hre]ot4] (p = 0.045), Z- (p < 0.001), Q! (p < 0.001), Z-E (p < 0.001) Z5F ¢
Table 5. Mean daily energy and nutrient intake per 1,000 kcal of the subjects according to dietary pattern by
cluster analysis
Variable Rice and kimchi Mixed Milk-dairy products and fruits p-value”
(n=163) (n=115) (n=90)
Energy (kcal) 2,217.0 + 69.9 2,149.0 + 85.8 2,152.1+74.6 0.761
Carbohydrate (g) 149.6 + 3.0° 147.6 + 3.4 138.8 +3.5% 0.045
Protein (g) 35.2+0.8 33.9+1.2 37.3+1.1 0.108
Fat (g) 24.4 +1.0% 23.4 +1.0° 97.4 £1.1° 0.024
Crude fiber (g) 10.4 + 0.4 10.4+0.4 1.1+ 0.6 0.565
Vitamin A (ug/RE) 313.8 + 17.8% 975.9 +16.7° 385.1 +34.9° 0.006
Retinol (ug) 52.4+7.8 46.9 4.9 89.7 +10.1 0.310
Carotene (Ug) 1,449.6 + 98.2 1,282.8 +105.0 1,702.3 = 200.4 0121
Thiamin (mg) 1.0 0.0 0.9 +0.0 1.0+ 0.0 0.310
Riboflavin (mg) 0.7 £ 0.0* 0.7 +0.0% 0.9 £0.0° <0.001
Vitamin C (mg) 36.7 +3.6° 50.2 +9.5® 58.0 + 6.7° 0.007
Niacin (mg) 7.9+0.3° 7.7+0.32 8.8+ 0.4° 0.045
Iron (mg) 8.3+0.3 7.8+0.3 81+0.4 0.461
Calcium (mg) 246.2 +17.6° 994.4 +12.0° 398.5 + 23.6° <0.001
Phosphorus (mg) 525.0 +13.6* 506.7 +13.92 618.8 + 21.8° <0.001
Sodium (mg) 1,934.2 + 85.4 1,886.4 + 84.8 1,839.9 + 88.1 0.694
Potassium (mg) 1,366.4 + 40.72 1,450.1 + 55,9 1,647.2 + 58.4° <0.001
% Energy
Carbohydrate 62.2 +1.1° 62.6 +1.1° 58.1+1.2° 0.008
Protein 14.8 + 0.4 14.6 + 0.5 15.9+0.5 0.100
Fat 23.1+£1.0* 22.8 + 0.9% 26.1+1.0° 0.033
Data are presented as mean + SE. Values with the different letters are Bonferroni correction post hoc test (a) < (b)
Nutrient intake was expressed as intake per 1,000 kcal
Yp-values are from analysis of covariance after adjusting for age and gender.
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A i A Re| CHAL
Ao /g ke Alo] sjElo] w2 thAFS
742 SHA] 22 Model 10114 += it A =] o€l & 7]
TS A ET} 7+ s el o)l A 0.221H] (95% confidence mterval, Cl= 0.106—0.464)

=
=3
=

ol ok

FAAY 290 = YT =7} 0.397H) (95% CI = 0.203-0.777) F %k
i1t A2 BATE Model 2014 = 3] 2] E2l|9t &
A e A e 52 Bt 22U EYo] A9 Model 1, 2, 3904 =
O U} Model 41| A} g2t =) o €lo] v ol < @-F-FAl 5 24D selof A 9 =7} 2.371
Hl} (95% CI =1.038-5.417) -2 ATHS Yt (p < 0.05). 7L 9] 9] thAIE S
o)A Q1 2po] & LERU A] U T

A ZHro] Zt 0.217Hl, 04448 2 §-9] 5}
ol Q1 2fo] 7} gl

Z}= Table Goﬂk]g]- FAgu -}
o]_g] _?,]64
se o
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Table 6. Odds ratio of risk factors for metabolic syndrome according to dietary pattern by cluster analysis

Variable

Rice and kimchi

(n=163)

Mixed
(n="15)

Milk-dairy products and

fruits (n = 90)

WC (2 90", > 85% cm)

Model 1 1 (reference)  0.491(0.240-1.002) 0.221 (0.106-0.464)
Model 2 1 (reference)  0.594 (0.256-1.380) 0.217 (0.107-0.440)
Model 3 1 (reference) 2.274 (0.707-7.313) 0.354 (0.063-1.988)
Model 4 1 (reference)  2.080 (0.554-7.806) 0.309 (0.066-1.452)

Blood pressure (SBP > 130 or DBP > 85 mmHg)

Model 1 1 (reference) 0.610 (0.343-1.085) 1.030 (0.491-2.159)
Model 2 1 (reference)  0.815 (0.423-1.571) 1.344 (0.633-2.855)
Model 3 1 (reference) 0.932 (0.482-1.802) 1.943 (0.880-4.290)
Model 4 1 (reference) 1.103 (0.555-2.190) 2.371 (1.038-5.417)
Triglyceride (> 150 mg/dL)
Model 1 1 (reference) 0.835 (0.450-1.550) 0.397 (0.203-0.777)
Model 2 1 (reference) 1.186 (0.587-2.393) 0.444 (0.216-0.911)
Model 3 1 (reference)  1.435 (0.683-3.014) 0.647 (0.320-1.309)
Model 4 1 (reference) 1.307 (0.590-2.894) 0.647 (0.317-1.319)

HDL-cholesterol (< 40, < 502 mg/dL)
Model 1

1 (reference)

0.719 (0.446-1.160)

0.946 (0.538-1.665)

Model 2 1 (reference)  0.960 (0.552-1.670) 0.742 (0.394-1.397)
Model 3 1 (reference) 1.157 (0.627-2.134) 1.137 (0.553-2.338)
Model 4 1 (reference)  1.019 (0.537-1.932) 1.035 (0.470-2.280)

Fasting plasma glucose (> 100 mg/dL)
Model 1

1 (reference)

0.644 (0.338-1.224)

0.961 (0.480-1.923)

Model 2 1 (reference)  0.988 (0.490-1.990) 1.088 (0.538-2.201)
Model 3 1 (reference) 1.148 (0.551-2.392) 1.434 (0.644-3.193)
Model 4 1 (reference)  0.967 (0.459-2.039) 1.405 (0.624-3.166)

Data are represented as below: Model 1 was unadjusted; Model 2 was adjusted for age and gender; Model 3 was
adjusted for age, gender, BMI, menopause, smoking status, alcohol drinking frequency, energy intake; Model
4 was adjusted for age, gender, BMI, menopause, smoking status, alcohol drinking frequency, energy intake,
housing type, region, marriage, economic activity, education level, income level.

WC, waist circumference; SBP, systolic blood pressure; DBP, diastolic blood pressure; HDL, high-density lipoprotein;

BMI, body mass index.

YCut off point in case of male. 2Cut off point in case of female.

https://doi.org/10.4163/jnh.2021.54.1.23

Q3 ol =



IJNHS

Alo| DHEIE 121 Jt2] A AEHQ} CHAIS S # HIH T Journal of Nutrition and Health

https://e-jnh.org

Table 7. Odds ratio of metabolic syndrome according to dietary pattern by cluster analysis

Model Rice and kimchi Mixed Milk-dairy products and fruits
(n=163) (n=15) (n=90)

Model 1 1 (reference) 0.493 (0.231-1.049) 0.395 (0.204-0.763)

Model 2 1 (reference) 0.720 (0.305-1.701) 0.380 (0.197-0.732)

Model 3 1 (reference) 0.966 (0.322-2.897) 0.802 (0.349-1.843)

Model 4 1 (reference) 0.714 (0.220-2.321) 0.721 (0.283-1.833)

Data are represented as below: Model 1 was unadjusted; Model 2 was adjusted for age and gender; Model 3 was
adjusted for age, gender, BMI, menopause, smoking status, alcohol drinking frequency, energy intake; Model

4 was adjusted for age, gender, BMI, menopause, smoking status, alcohol drinking frequency, energy intake,
housing type, region, marriage, economic activity, education level, income level.

BMI, body mass index.

Alo] o elof wh2 AL th /A AEe] thAE St OR A TH= Table 790 A A 5FSI T, &k 71 =] =f
HE 7|02 tAS T2 A =S B wotlS ), HASHA] 22 Model 1914+ 74
3 7 s el o) A thAFE S Y7 0] 0.395HH (95% CI = 0.204-0.763) 2 o} -7-2] 5t %}o]
£ BT (p <0.05). 3 H 3} AP S BA S Model 2014 = < EF4) T8l o] thAS S 9
2 73t 2ol 7t gl o <7 AlE 3 1 H ' 2 0.380HH (95% CI=0.197-0.732) & &
oF g-2J gk ko] & BT (p < 0.05). 13 BML, B4, SAGE], SR =, oA AHHFS
F7t= B3 Model 32] Zifoll A= «&3HA) s} - F-RAl S > e 25 {2
20l z}o] 7} Q= A0 2 FAMEQITh 1L 9 W84F ATR S AU EAS 272 |
73t Model 4] Aol A &= <&t AD s & 2} < JA| F 2} 2p > s el of| A <z} 21 %] o el of] H
off ®5 f-2] Al 2po| 7t gl A o 2 e T

eeiuehe F4% A9, AT nY3 5 A8l A Y Fxe) Wakz Qlste] 747 74
27 W3k 2 9} [23). ol ol e} 2015ol = 19) 47 7h 4R 28 71 5
oVt A& H O R FAsHE 2AYS B W) APH A

= oAM= 20132016 FRIAFGFEAL AR E 0]-§5t0] T 19-64412] 191 7F+
= ez Alo] g E/o whe 14 2 I dHIL S S FEES A5
o/dAte] Alo] mie& 32N 5l A
] (Rice and kimchi)’ S{®, ‘4] (Mixed) HHE, 77452 B (Milk-dairy products
and fruits)’ TE Q2 HrP5IA Alo] el FAjof o] &&= FAH WHoR= Q7N
(factoranalysis) Tt o 24 ol

£ nsto] i S AE ol = WH o2 2 32 Q12 A H (principal component
analysis)©] AF&-% 31 U} [25]. §HA 3241 0] -9 7 7l Qlo] A H 3 Al F5 ol &5}
AV S v o2 JFH4Foll thgt 7
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Ao sjlol] EAIE L &A1 o) Aul7h 58 202 AFHLE T 2UEA L BE R
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