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Objectives: This study evaluated the nutritional status and prevalence of metabolic
syndrome of the people who participated in the KNHANES according to the number of

Gyeongsan 38573, Korea household members. They were assessed by using information from the 2013 ~2014 Korea
National Health and Nutrition Examination Survey (KNHANES).

Tel: (053) 810-2875 Methods: A total of 6,088 persons aged 19 years and over participated in 2013 ~2014

Fax: (053) 810-4768 KNHANES, and they were classified into three groups according to the number of household

E-mail: jsseo@ynu.ac kr members (single-person, two-person, three-person & over). The dietary behavior, nutritional
status, health-related factors and the prevalence of metabolic syndrome of the subjects were

Received: June 5, 2019 investigated with using information from the survey questionnaires of KNHANES. The

Revised: June 25, 2019 nutrient intake data of the subjects were obtained by the 24-hour recall method and this was

Accepted: June 25, 2019 analyzed for evaluating the nutrition adequacy ratio and the index of nutritional quality. The

prevalence of metabolic syndrome among the subjects, and according to the study groups,
was estimated using the blood and physical measurement data of the subjects.

Results: As for EQ-5D index available for all the health states generated by the EQ-5D
descriptive system, the single-person household member was the lowest among all the
household types. The index of nutrition quality for protein, crude fiber, calcium, phosphorus,
potassium, riboflavin and vitamin C in the single-person household was lower than that of
the two-person or the three-person and over households (p<0.001). The mean adequacy ratio
of single-person households was significantly decreased compared with that of the other
types of households (p<0.001). The prevalence of metabolic syndrome was higher in the
single-person households than that in the multiple-person households (p<0.001).
Conclusions: These results showed that dietary behaviors, nutrition status and health status might
be influenced by the number of household members. The results from this study would be useful
for improving Korean people’s dietary life and health status by implementing evidence-based,
specialized intervention for the members of diverse types of households.
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Table 1. General characteristics of the subjects according to the number of household members
) Single-person Two-person Three-person & over
Varioble p-value?
(n=584) (n=2,063) (n=3,441)
Gender
Male 128 (21.9)" 919 (44.6) 1,345 (39.1) <0.001
Female 456 (78.1) 1,144 (55.5) 2,096 (60.9)
Age
19-29 0( 0.0 17 ( 0.8) 51( 1.5 <0.001
30-39 1(02 67( 3.2 710 (20.6)
40 - 49 15( 2.6) 105( 5.1) 1,013 (29.4)
50 -59 82 (14.0) 462 (22.4) 787 (22.9)
60 - 69 148 (25.3) 727 (35.2) 501 (14.6)
70 over 338 (567.9) 685 (33.2) 379 (11.0)
Personal income
Low 228 (39.0) 505 (24.5) 683 (19.8) <0.001
Middle-low 197 (33.7) 528 (25.6) 805 (23.4)
Middle-high 109 (18.7) 531 (25.7) 923 (26.8)
High 50( 8.9 499 (24.2) 1,030 (29.9)
Residential area
Urban 415 (71.1) 1,447 (70.1) 2,804 (81.5) <0.001
Rural 169 (28.9) 616 (29.9) 637 (18.5)
Housing type
House 317 (54.3) 1,061 (51.4) 987 (28.7) <0.001
Aparment 197 (33.7) 739 (35.8) 1,997 (58.0)
Others 70(12.0) 263 (12.7) 457 (13.3)
Marriage status
Married 87 (14.9) 1,850 (89.7) 3,181 (92.4) <0.001
Unmariied 497 (85.1) 213(10.3) 260 ( 7.6)
Education level
< Elementary school 406 (69.5) 932 (45.2) 599 (17.4) <0.001
Middle school 68(11.6) 346 (16.8) 368 (10.7)
High school 68 (11.6) 483 (23.4) 1,226 (35.6)
2> College 42(7.2) 302 (14.6) 1,248 (36.3)
1) n (%)

2) p-Values are from chi-square test.

o} AAR= 191 7 7.0%, 29 74 6.1%, 391 o4 7}
T 14.2%% R} 9149 o] 2 1At (p<0.001). A
YHAAFRIEE < 5-73) B]Eo] 191 7 94.2%, 231 7}
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Table 2. Diefary behaviors of the subjects according fo the number of household members

Single-person

Two-person

Three-person & over

Varioble p-value?
(n=584) (n=2,063) (n=3,441)

Frequency of breakfast (fimes/week)
5~7 543 (93.0)" 1,938 (93.9) 2,951 (85.8) <0.001
3~4 41 (7.0 125( 6.1) 490 (14.2)

Frequency of lunch (times/week)
5~7 550 (94.2) 1,969 (95.4) 3,191 (92.7) <0.001
3~4 34 ( 5.8) 94 ( 4.6) 250( 7.3)

Frequency of dinner (times/week)
5~7 550 (94.2) 1,980 (96.0) 3,231 (93.9) 0.033
3~4 34 ( 5.8) 83 ( 4.0 210( 6.1)

Frequency of eating out (times/week)
<1 307 (52.6) 953 (46.2) 955 (27.8) <0.001
=1 277 (47.4) 1,110 (53.8) 2,486 (72.2)

Breakfast with others
Yes 42( 7.2 1,637 (74.5) 2,376 (69.0) <0.001
No 542 (92.8) 526 (25.5) 1,065 (31.0)

Lunch with others
Yes 156 (26.7) 1,436 (69.6) 2,289 (66.5) <0.001
No 428 (73.3) 627 (30.4) 1,152 (33.5)

Dinner with others
Yes 77 (13.2) 1,691 (82.0) 2,994 (87.0) <0.001
No 507 (86.8) 372(18.0) 447 (13.0)

Taking dietary supplements
Yes 285 (48.8) 1,052 (51.0) 1,700 (49.4) 0.800
No 299 (51.2) 1,011 (49.0) 1,741 (50.6)

Use of nufritional label
Yes 213 (36.5) 1,022 (49.5) 2,619 (76.1) <0.001
No 371 (63.5) 1,041 (50.5) 822 (23.9)

Beneficiaries of diet supporting program
Yes 80(13.7) 60( 2.9 52( 1.5) <0.001
No 504 (86.3) 2,003 (97.1) 3,389 (98.5)

1) n (%)

2) p-Values are from chi-square test.

ERtor | 291 74 2.9%, 391 7 o) 1.5%% YERt
242 Aol ¥ (p<0.001).
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N
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(p< 0.001). 193] 35 NIEE Au i Aylor = 71t
AR frolARl A7) Q= Ao = LR (p<0.001).
T 7PLEE B wdeAE F5 olgta S
B]&o] 121 7H- 17.1%, 291 71 24.0%, 3¢ o)A 7+
33.1%= Vbt o, ot olefar Sk v]E2 191 7}t
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Table 3. Health-related factors of the subjects according fo the number of household members
) Single-person Two-person Three-person & over
Varioble p-value?
(n=584) (n=2,063) (n=3,441)
Smoking
Current smoker 76 (13.3)" 270(13.2) 518 (15.1) <0.001
Ex-smoker 79 (13.8) 542 (26.6) 634 (18.5)
Non-smoker 416 (72.9) 1,228 (60.2) 2,268 (66.3)
Alcohol consumption (fime/month)
>1 261 (45.6) 1,219 (569.6) 2,417 (70.6) <0.001
Never 311 (54.4) 826 (40.4) 1,007 (29.4)
Subjective health status
Good 100(17.1) 494 (24.0) 1,140 (33.1) <0.001
Normal 263 (45.0) 1,080 (50.9) 1,747 (50.8)
Bad 221 (37.8) 518 (25.1) 552 (16.1)
Walking exercise (day/week)
<1 174 (30.1) 542 (26.5) 832 (24.3) <0.001
2~3 109 (18.8) 424 (20.7) 865 (25.2)
4~5 102 (17.6) 364 (17.8) 680(19.8)
6~7 194 (33.5) 718 (35.1) 1,053 (30.7)
Resistance exercise (day/week)
<1 506 (87.1) 1,643 (79.9) 2,761 (80.4) 0.002
>2 75(12.9) 414 (20.1) 672 (19.6)
Sleeping time(hour/day)
<6 338 (59.3) 936 (45.9) 1,433 (41.9) <0.001
6~8 106 (18.6) 533 (26.2) 1,041 (30.4)
=8 126 (22.1) 569 (27.9) 947 (27.7)
EQ-5D index 0.879 + 0.0092° 0.927 + 0.0034° 0.934 + 0.0024° <0.001%
Activity limitation
Yes 114 (19.5) 274(13.3) 218 (6.3) <0.001
No 470 (80.5) 1,786 (86.7) 3,222 (93.7)
1) n (%)
2) p-Values are from chi-square test.
3) p-Values are from ANOVA fest.
7} 35.1%, 30.7%= UYER} 7R 2] 21Q1 2ol 7t A Hre] AS FRH 07 AAsh= #3#2] EQ-5D
ATH(p<0.001) . 3-8 23T Aol whe} 15°Ue] X]*t [19] 191 7FrellA 0.879, 231 71+ 0.927, 331 ©]

1 ofap, 2% o] 2] F IF o= TSI 191 7
N 1Y olap At St Hlgo] 87.1%2] Y]
S vepdlon, 29 o)y AAjsttta 3t Hl%g
12.9%3 VFEFT. 291 718} 31 o) 7HrellM =
52 19 olsp AAIsthaL SHek Hlgo] 717} 79.9%,
80.4% YR 15 1Fe] R E v n e o 24l 3¢

o7} e Ao 2 Ve (p<0.01).

M7 Bt AR 7S] whe) f-2] 491 Ajols
LERNATH(p<0.001). 5 Agto] 1A thgt g
A 190 7t gtk S5 ulgo] 19.5%, 291 7H*-
= 13.3%, 391 oA 71Fell M= 6.3%= 7H-E5E 79
A3l ato] & HERASITH(pP<0.001).

F 7ol = 0.934% YePdTh 58 AuE AR
Fe w121 7hellA] 71 v 4o A AE vEhdie] 2
9l 391 o] 7H-k= #e Al AfolE YER AT
(p<0.001).
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Table 4. Index of nutrition quality of the subjects according to the number of household members

) . Single-person Two-person Three-person & over 5

Variable p-value
(n=584) (n=2,063) (n=3,441)

Profein 1.26 = 0,022 1.26 + 0.01° 1.27 =0.01° <0.001
Crude fiber 0.34 + 0.01° 0.38 = 0.01° 0.38 = 0.01° <0.001
Calcium 0.63 + 0.02° 0.70 = 0.01° 0.65 +0.01° <0.001
Phosphorus 1.49 + 0.02° 1.58 = 0.01° 1.56 += 0.01° <0.001
Iron 2,61 =0.67° 2,06 + 0.04° 1.94 = 0.03° <0.001
Sodium 2,92 + 0.08° 2.84 + 0.05® 2.82 = 0.03° <0.001
Potassium 0.86 = 0.02° 0.93 = 0.01° 091 =0.01° <0.001
Vitamin A 1.05 + 0.07° 1.19 = 0.05° 1.18 = 0.04° <0.001
Thiamin 1.71 £ 0.03° 1.82 = 0.02° 1.82 = 0.01° <0.001
Riboflavin 0.91 + 0.02° 0.99 = 0.01° 0.97 = 0.01° <0.001
Niacin 0.98 + 0.02° 1.06 = 0.01° 1.06 = 0.01° <0.001
Vitamin C 0.88 + 0.05° 1.18 = 0.04° 1.12 = 0.03° <0.001
mINQ® 1.30 = 0.06° 1.33 = 0.01° 1.31 £ 0.01° 0.001

1) Values were adjusted for age and gender.

2) Mean = SD

3) p-Values are from ANOVA fest.

4) Mean of INQ

&5 a1 gt

121 7F diZdAke] INQ7ZF 1 o739l dfihe o
(1.26),21(1.49), 4 (2.6, YEF (2.92), HIERIT A(1.05),
Elopl (1.71) o= vrepskt). 2414+ (0.34), 2+ (0.63),
Z-5(0.86), gl Z2H1(0.91), Yolal(0.98), vlEH
C(0.88)= INQ7F 1 v]vto g HrlE i}, vl o] INQ
A= 121 7H- 1.26, 221 7H- 1.26, 321 o124 71 EellA]
1.27% e} el s 2328 A Ak i, 191 7}
T2} 1%l 7 Tkl f-214Q1 AbolE YERA] ¢koro
1/]. 20] 7]:rL9]— 30 ] 7],:[7_ 7]_01]: Og];ﬂo ;‘q.o]7]. 0104
tH(p<0.001). 7FH45H INQS Hlw 3t A3} 244 <,
25, e A, Elopl gli Zeh Yolal HIEMI C&= 1
Q1 7HollA o)A o2 v vElsk o (p<0.001), Z
2 291 7hollA 191 7Fe) 391 o) 7htel] vl o)A
07 = VERITHP<0.001). H3 YEFS 191 71t
A 7P = vERE e, 31 7l 7 v el
(p<0.001), mINQ= 181 7} 1.30, 391 o)A+ 71+ 1.31
of| HJ3)] 221 717} 1.33°% 714 =4 VERITH (p<0.001).

AT NAR 2 MARS #4138 A3b= Table 5
o el NAR & 7} 9Jokaof sl °§°&i@ﬂé§a“‘4
o HjES 7k 10] 9 A 12 ke gholH
[20], NAR#LS] 334421 MARS Xdﬂ&@fﬂ P AHH2
A& YR Arelth[21].

191 7} thd=ke] NARLS 0.59~0.959) W& vleksh
AFETa HERISITE. 191 7 i dAke] MAR #hell s

Sh= 0.78 w|RkRl kA= 247 (0.59), HIEF A(0.66),
2 1ZeH1(0.73), ¥IER C(0.59) & YEFstT]. Tz o)
NAR2 191 7+ 0.88, 231 71+ 0.91, 32! o) 7ol A
= 0.91% Yeph} 191 7hellx] 7P s A7 4] 7+

< Bolck 7T NAR 3k zlol& gklsh Az v,
¢l, Elopal, 2w Zehl, Yolal vleplL 191 71l H)
191 7ol vlal] f-2) 8 0= vhA vERsth(p<0.001). Z
&, A, HIER A9 A 221 7oA tHE 7t vlEl
oA o7 =& $3S WITHP<0.001). AAL] A
Z-& UERE MARS 191 71 0.78, 291 71 0.83, 39!
o] 7H* 0.82% YERY 191 77 u] 11 7l vls) &
o)A 0 F vhAl YERTH(p<0.001).

5. LAS TR A EEY AT

AT OPIAL] s T 2
Z = yehd A3k= Table 69 AAIsHIT sl =7t
@32 90 cm o1, o=k 85 cm o3l th Rk 191 7H-
36.1%, 221 7F- 29.7%, 331 o1 71+ 22.2% % 217
el z}o]E HATH(pP<0.001). 7] do] 130 mmHg
1241 Tk 191 74 42.1%, 221 74 32.5%, 391
17 7oA 20.0%= veRt ZHREE el ARl 2b
17} 22} (p<0.001) . 5 Fe] 100 mg/dL o/dRl
PAREES N WS w191 7 AR 46.1%, 291
7H- 43.6%, 331 o1 7= 32.7%=E YERt f-2lF <l
2po]= HeH(p<0.001). HDL—Z| A E=0] AA7]15%]
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Table 5. Nutfrient adequacy ratio and mean adequacy ratfio of the subjects according to the number of household members

Single-person Two-person Three-person & over

Variable" p-value®
(n=584) (n=2,063) (n=3,441)

Protein 0.88 + 0.01%? 0.91 + 0.00° 0.91 + 0.00° <0.001
Calcium 0.59 + 0.01° 0.63 = 0.01° 0.60 += 0.01° <0.001
Phosphorus 0.92 + 0.01° 0.95 + 0.00° 0.95 + 0.00° <0.001
Iron 0.95 + 0.01° 0.97 += 0.00° 0.96 + 0.00® <0.001
Vitamin A 0.66 + 0.02° 0.72 + 0.01° 0.71 = 0.01*® <0.001
Thiamin 0.95+0.01° 0.98 + 0.00° 0.97 = 0.00° <0.001
Riboflavin 0.73 + 0.02° 0.79 = 0.01° 0.78 = 0.01° <0.001
Niacin 0.78 + 0.01° 0.83 = 0.01° 0.83 + 0.00° <0.001
Vitamin C 0.59 + 0.02° 0.67 = 0.01° 0.66 + 0.01° <0.001
MAR 0.78 = 0.01° 0.83 + 0.00° 0.82 + 0.00° <0.001
1) Values were adjusted for age and gender.

2) Mean = SD

3) p-Values are from ANOVA fest.

Table 6. Distribution of metabolic syndrome risk factors and metabolic syndrome prevalence of the subjects according to the number
of household members

i Single-person Two-person Three-person & over
Varioble p-value?
(n=584) (n=2,063) (n=3,441)

WC (cm)?
>90%, > 85% 211 (36.1)" 612(29.7) 764 (22.2) <0.001
<90, <85 373 (63.9) 1,450 (70.3) 2,671 (77.8)

SBP (mmHg)?
>130 246 (42.1) 670 (32.5) 688 (20.0) <0.001
<130 338 (567.9) 1,391 (67.5) 2,744 (80.0)

DBP (mmHg)”
> 85 82 (14.0) 290 (14.1) 595 (17.3) 0.085
<85 502 (86.0) 1,771 (85.9) 2,837 (82.7)

Triglyceride (mg/dL)
>150 148 (31.8) 608 (32.7) 889 (27.8) 0.005
<150 317 (68.2) 1,249 (67.3) 2,308 (72.2)

HDL-cholesterol (mg/dL)
> 509, > 40° 338 (72.7) 1,243( 66.9) 2,287 (71.5) 0.149
<50, <40 127 (27.3) 614 (33.1) 910 (28.5)

Fasting plasma glucose (mg/dl)
>100 214 (46.1) 809 (43.6) 1,045 (32.7) <0.001
<100 250 (563.9) 1,048 (56.4) 2,151 (67.3)

Metabolic syndrome (n of risk factor)
>3 217 (37.2) 724 (35.1) 887 (25.8) <0.001
<3 367 (62.8) 1,339 (64.9) 2,554 (74.2)

1) Values were adjusted for age and gender.
2) p-Values are from chi-square test.

3) WC: waist circumference

4) cut-off point in male

5) cut-off point in female

6) SBP: systolic blood pressure

7) DBP: diastolic blood pressure

(A 40 mg/dL IRE 234 50 mg/dL PRh) Bop sk o 7R oA 27.3% 0% VeSS T, 15 110 /-2 F9)
ARG 20 7F 33.1%, 3% o 71 28.5%, 11 Aol YEREA] Skt
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