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ABSTRACT

This study examined the relationship between dietary supplements and nutritional status, as well as the risk
of metabolic syndrome among elderly (aged 65 and older) household types, using data from the 7th Korea
National Health and Nutrition Examination Survey. Across all household types, dietary supplement users had a
higher intake of vitamins and minerals, compared to non-users. As a result, a significant decrease was observed
in the prevalence of individuals with nutrient intakes below the stimated average requirement (EAR), partic-
ularly in single-person and multi-generation households. In single-generation households, non-users had higher
HDL cholesterol levels than the other groups, while users had significantly lower cholesterol levels. Adjusting
for gender and age, supplement consumption among the elderly decreased the risk of low HDL cholesterol lev-
els, indicating a potential association with lower metabolic syndrome risk (OR=0.798, P=0.006). In conclusion,
the use of dietary supplements among the elderly may improve their nutritional status, particularly in sin-
gle-person and multi-generation households facing higher risks of nutritional deficiencies. In addition, the uti-
lization of dietary supplements can reduce the risk of low HDL cholesterol in single-generation households.

Key words : dietary supplements, types of households, elderly, vitamin and minerals, metabolic syndrome,
Korea National Health and Nutrition Examination Survey
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Figure 1. Flow chart of selecting subjects of study.
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Table 1. Demographic characteristics of subjects.
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Single-person household (n=1,017)  Single-generation household (n=1,945)

Multi-generation household (n=1,285)

User Non-user Povalue” User Non-user Povalue User Non-user Povalue
(n=511) (n=506) (n=967) (n=978) (n=664) (n=621)
Gender
Men 101 (4107 146 (59.0)  <0.001*** 492 (46.6) 611 (53.4) <0.001*** 240 (48.7) 252 (51.3) 0.096
Women 410 (55.0) 360 (45.0) 475 (57.8) 367 (42.2) 424 (54.1) 369 (45.9)
Age groups
65~69 yrs 99 (52.2) 109 (47.8) 0.011* 352 (54.1) 307 (45.9) 0.211 260 (57.6) 194 (42.4) 0.044*
70~74 yrs 143 (59.2) 100 (40.8) 285 (50.1) 309 (49.9) 166 (51.1) 138 (48.9)
=75 yrs 269 (47.1) 297 (25.9) 330 (49.0) 362 (51.0) 238 (47.9) 289 (52.1)
Education level
Elementary school or less 324 (46.7) 361 (53.3)  <0.001*** 425 (43.6) 536 (56.4) <0.001*** 337 (47.1) 377 (52.9) 0.006**
Middle school 6 (60.1) 48 (39.9) 146 (50.0) 157 (50.0) 4 (53.3) 79 (46.7)
High school 8 (60.2) 44 (39.8) 207 (58.5) 161 (41.5) 125 (61.1) 81 (38.9)
College or more 40 (727) 17 (27.3) 145 (67.0) 73 (33.0) 76 (61.3) 44 (38.7)
House income
QI (lowest) 369 (47.7) 417 (52.3)  <0.001*** 385 (43.2) 507 (56.8)  <0.001*** 156 (44.8) 216 (55.2) <0.001%***
Q2 8 (57.2) 69 (42.8) 343 (55.2) 304 (44.8) 167 (50.7) 157 (49.3)
Q3 5(733) 12 (26.7) 137 (56.0) 118 (44.0) 169 (53.9) 157 (46.1)
Q4 (highest) 7 (79.7) 5(20.3) 99 (69.5) 43 (30.5) 169 (65.6) 92 (34.4)
Private health insurance
Yes 173 (58.8) 127 (41.2) 0.008** 449 (56.9) 371 (43.1) 0.001%* 342 (58.1) 244 (41.9) <0.001***
No 333 47.7) 373 (52.3) 514 (46.6) 601 (53.4) 319 (47.4) 368 (52.6)

Values are expressed as numbers (%)

" P-value by t-test or 2 -test in complex sample survey data analysis (SPSS)

?n (weight %) by complex sample survey data analysis (SPSS)

*P<0.05, **P<0.01, ***P<(0.001

3T
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Table 2, Dietary and health related behaviors.
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Single-person household (n=1,017)

Single-generation household (n=1,945)

Multi-generation household (n=1,285)

User Non-user Povalue” User Non-user Povalue User Non-user P-value
(n=511) (n=506) (n=967) (n=978) (n=664) (n=621)
Frequency of breakfast
5~7/week 466 (51.6)° 456 (48.4) 0236 941 (51.5) 934 (48.5) 0.051 615 (53.4) 557 (46.6) 0.011*
3 ~4/week 24 (55.9) 18 (44.1) 14 (51.7) 18 (483) 21 (494) 21 (50.6)
0~2/week 21 (38.8) 32 (61.2) 12 (29.6) 26 (70.4) 28 (34.3) 43 (65.7)
Frequency of eating out
>1/day 22 (56.4) 18 (43.6) <0.001*** 55 (61.8) 38 (38.2)  <0.001*** 40 (52.2) 30 (47.8) 0.007**
1 ~6/week 234 (61.3) 157 (38.7) 440 (56.1) 364 (43.9) 285 (58.6) 196 (41.4)
<3/month 255 (43.9) 331 (56.1) 472 (45.8) 576 (54.2) 339 (47.2) 395 (52.8)
Attitude towards nutrition”
Good 217 (589) 173 (41.1) <0.001*** 499 (57.3) 381 (42.7)  <0.001*** 340 (64.5) 193 (35.5)  <0.001***
Bad 294 (46.1) 333 (53.9) 468 (45.8) 597 (54.2) 324 (42.5) 428 (57.5)
Drinkingsl
Yes 129 (48.6) 145 (51.4) 0.302 358 (48.0) 414 (52.0) 0.055 207 (51.6) 191 (48.4) 0.887
No 372 (52.5) 350 (47.5) 597 (53.3) 550 (46.7) 446 (52.1) 420 (47.9)
Smoking”
Yes 38 (49.3) 47 (50.7) 0.695 71 (39.4) 117 (61.6) 0.005** 39 (42.7) 52 (573) 0.146
No 464 (51.7) 446 (483) 882 (52.3) 846 (47.7) 614 (52.7) 560 (47.3)
Activity7)
Yes 153 (61.9) 102 (38.1) 0.001** 313 (54.4) 264 (45.6) 0.092 214 (55.1) 171 (44.9) 0.184
No 336 (48.0) 366 (52.0) 607 (49.3) 664 (50.7) 415 (50.4) 410 (49.6)
Subjective health status
Good 86 (58.2) 63 (41.8) 0.194 211 (52.7) 204 (47.3) 0.173 143 (56.0) 115 (44.0) 0.284
Neutral 225 (52.0) 213 (48.0) 461 (52.5) 436 (47.5) 292 (49.5) 286 (50.5)
Bad 184 (48.6) 202 (51.4) 261 (47.1) 299 (52.9) 205 (53.3) 190 (46.7)
BMI
Underweight 13 (30.1) 23 (69.9) 0.030* 28 (56.3) 26 (43.7) 0.732 12 (33.6) 19 (66.4) 0.183
Normal 292 (544) 255 (45.6) 598 (51.4) 597 (48.6) 407 (52.5) 361 (47.5)
Obese 201 (49.6) 218 (50.4) 336 (50.3) 349 (49.7) 237 (52.3) 236 (47.7)
EQ-5D 0.87£0.0087  0.83:0.009  0.004** 0910005 0.910.005  0.529 0.88+0.007  0.87+0.007  0.294
Sleep duration (minute) — 423.1044.48  426.84+5.51 0.598 441314333 447.35+3.44 0.193 432364429 433.41+4.65 0.872

Values are expressed as numbers (%)

1
2

w

MeantSE
4

2 e 2L

)

per week as ‘yes’, otherwise ‘no’
*P <0.05, **P<0.01, ***P<0.001

) P-value by t-test or 2 test in complex sample survey data analysis (SPSS)
' 1 (weight %) by complex sample survey data analysis (SPSS)

Categorized =1 ‘yes’ responses on nutrition education, nutrition labeling, usage of nutrition labeling as ‘good’ otherwise ‘bad’
Categorized =1/month drinking as ‘yes’ otherwise ‘no’
Categorized smoking cigarette every day and sometimes as ‘yes’ otherwise ‘no’
Categorized aerobic exercise with more than 2 hours and 30 minutes more than 2 days per week or non-aerobic exercise more than 2 days
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Table 3. Comparison of the nutrient intakes from food and supplements between non users and users.

Nutrient intake from foods and supplements

Single-person household (n=1,017) Single-generation household (n=1,945) Multi-generation household (n=1,285)

User (n=511) Tﬁfslé?)r User (n=967) I?r‘l’fg‘;;e)r User (n=664) Tgfg;e)r

sul;(;(l)ijn t Food Food sul;;?jm; " Food Food su};(;))(l):m:nt Food Food
Energy (keal) 1,577.99£32.48%) 14855343196 1,788.18£28.02 178032704 1651.73229.10 15842063204
Carbohydrate (g) 275.7245.70% 260.05£5.25 303.97+4.89 00470 283.12+4.76 WA ST
Protein (g) 52,1041 38%* 46874140 61.54£1.15* 58314116 55.36+1.08%++ 49834120
Fat (g) 26.65+1.09%* 2304103 31134088+ 2661091 29.0541,01%+* D608

Calcium (mg/d) 4965517237 4163414947 3755241330  SS4650f*  SI@AB0P* 420041318 488.20+1308% 4612612044 39695£1436

Phosphorus 87126:2240™ 8561122305 7622820.67 1L0RIERE” 1LOA3HBT*  H046£1797 9173316887 91391£1689%* 811081816
(mg/d)
Iron (mg/d) 122420487 10962040+ 916026  139E04™ 12303 1152031 1257061%  1086:025* 10.14£0.30

Vitamin A 452603543 272.60:13.07 2549551606  SMEM2LSTT 3RV  BWIER06 44882123607  3048BLILAGHE 24611017
(ugRAE/d)

Thiamin (mg/d) 888:0.90™  1.10:003 1334018 90H0B® 12300 1380090 1101107 1.14+0.02 116007

Riboflavin 44440.60™ 1138004 1208024 56HO6I™ 13600 125004 544:0.70™ 1.22:40,03%%* L0003
(mg/d)

Niacin (mg/d)  1528:0.77%  9.80:028%** 8874036 18707 1164025 1121028 16980947 10362023+ 9706024

Vitamin C 266.3425.12% 57354020 D9E319  MBET QBB ABLDB 2349824117 6235310 53.5944.30
(mg/d)

Values are expressed as the means+SE

" The comparison of the nutrient intake from foods based on the use of dietary supplements (¥P<0.05, **P<0.01, ***P <0.001)

? The comparison of the total nutrient intake from food and supplements based on the use of dietary supplements (##P <0.01, *P<0.001)
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Table 4. Proportions of individuals with intakes below the EAR (estimated average requirment) from diet between non

users and users.

Nutrient intake from foods and supplements

Single-person household (n=1,017)

Single-generation household (n=1,945)

Multi-generation household (n=1,285)

_ Non-user . Non-user _ Non-user
User (n=511) (1=506) User (n=967) (1=978) User (n=664) (n=621)
Food + Food Food Food = Food Food Food + Food Food
supplement supplement supplement

Calcium 379 (72.3)=*) 412 (79.1 437 (86.5) 626 (64.0)*** 686 (70.6)""
167 (15.8)°

Phosphorus 146 (26.9)%* 159 (289 208 (41.1) 150 (14.2)

Iron 80 (14.8)** 86 (15.1)" 117 (22.7) 115 (10.8y*** 120 (11.2)"
Vitamin A 353 (69.2)%** 394 (76.3)% 424 (83.7) 629 (64.4)*** 700 (72.5)
Thiamin 117 (223)** 160 (30.4)°
Riboflavin 192 (36.8)*** 253 (48.7)"

203 (57.5) 267 (26.4)%** 355 (35.2)"
Niacin 253 (48.7)%* 302 (7.5 360 (70.9) 405 (39.6)*** 490 (48.5)

(

(

(

186 (37.1) 163 (16.4)%** 233

(

(

Vitamin C 265 (49.3)%** 398 (76.2)" 436 (86.3) 486 (47.7)*** 721 (72.6)"

493 (74.1y%** 576 (78.6)"
220 (20.2) 136 (21.3y%** 153 247" 201 (32.9

775 (78.8)
)

158 (15.5) 88 (132%* 87 (13.1)" 123 (202
)
)

516 (842

( )
( )
( )
( 757 (76.9) 456 (703)%** 477 (132" 507 (82.3)
(236) 260 257) 118 (18.6)*** 174 (268)" 207 (35.4)
( 496 (49.7) 193 (30.8)*** 261 (39.3)" 348 (57.2)
( 541 (53.2) 300 (48.5)%** 360 (57.0) )
( 780 (80.1) 330 (50.9)*** 501 (75.8)" )

388 (62.3

(
(
(
(
(
( 513 (821

Values are expressed as numbers (%)

" The comparison of proportion below the estimated average requirement (EAR) of total nutrient intake from food and supplements based on

the use of dietary supplements (***P<0.001)

? The comparison of proportion below the estimated average requirement (EAR) of total nutrient intake from food based on the use of

#h

dietary supplements ("P<0.05, *P<0.01, *P<0.001)



5. Ao|23H| =80i%0| TE tAtS 22 K&

THEEHE AolEFA| B& offo] wE AAA
Z o Pslst X|EE Table 59t Table 60 RIAIGIY
o}k A ZHEoA Ao|REA] B8] FAR]
Alo|BFA HELFEE FolohA Etan(P <0.05),
AO|BFA| H879] HDL FHAEHEC] Ao|EFA|
H|E87HTE GololA =QIThP <0.001). HEgF 1AH
7He] Alo|HFA| E-gto] Ao|RFA| HEELE
T} HDL FEAHEC] BEeAlET Fe v]go] &
oF o= AP <0.05).
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6. Ao|EZH| 581} HASER 201319
AFTA
OO

AO|BEA 83} ST Qlate] A
g s7] Slsf AAIRE 2XAEIAEM S Aite
Table 70 AA=ACE JEI AFE BAHG o &
< HDL ZFHAHE ofel AolHFA] 582 3¢
AADAE BoJ(B=-0.226, P=0.006), Alo|BER|E B
g5l= AlFe] @o HDL ZHAHZE $HES A0]
HEAE HE5HA Y= Abol ulste] ok 0.7988)
o 702 LJERFTHOR=0.798 [0.680~0.936]).

Table 5. Risk factors for metabolic syndrome according to household type and dietary supplement consumption.

Single-person household (n1=949)

Single-generation household
(n=1,824)

Multi-generation
household (n=1,207)

User Non-user P-value"

User Non-user ~ P-value User Non-user ~ P-value

110.40£1.60 110.43+1.58  0.99
6.14£0.05  6.09£0.05  0.51
129.35+0.88  129.65+0.87  0.81
72.03£0.51  71.59£0.52  0.52
85.24+0.45  84.86£0.54  0.59
Triglyceride (mg/dL) 133.78+£3.54 130.83+5.95  0.66
HDL-cholesterol (mg/dL) 48.89+£0.58  48.24+0.66  0.45

Fasting plasma glucose (mg/dL)
Glycated hemoglobin HbAIC (%)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)

Waist circumference (cm)

106.60+0.88 108.31x1.16  0.25

106.93+1.13 109.30£1.50  0.21

6.00£0.03  6.02+0.04  0.68 5.99£0.04  6.04£0.05  0.36
127.64£0.71 126.42+0.67  0.20 128.53£0.83 130.64£0.94  0.09
72.73£0.37  71.33£0.37  0.01*** 7237+0.46 72.76£047  0.55
85.27+0.34  85.63+0.33 045 85.14+0.41 85.29+0.44  0.79
126.85£2.84 135.52+3.14  0.04*  134.98+427 13891436  0.51
48.70£0.40  46.65£0.41 <0.01*** 4822+0.55 47.75£0.57  0.55

Values are expressed as the means+SE
" P-value by t-test in complex sample survey data analysis (SPSS)
*P <0.05, ***P<0.001

Table 6. Comparison of metabolic syndrome according to household type and dietary supplements consumption.

Single-person household (n=949)

Single-generation household (n=1,824) Multi-generation household (n=1,207)

User Non-user Total P-value

Non-user Total P-value  User Non-user Total P-value

Fasting blood glucose =100 257 (53.9) 265 (56.2) 522 (550) 0.508

SBP/DBP >130/85 253 (494) 248 (482) 501 (488) 0747
Abdominal obesity” 242 (46.5) 234 (444) 476 (455) 055
Triglyceride >150 149 (302) 130 (273) 279 (288) 0364

Low HDL-cholesterol” 260 (52.7) 236 (502) 49 (515) 0488

Metabolic syndrome” 252 (42.1) 198 (407) 403 (414) 0725

470 (51.6) 488 (332) 958 (524) 0589
451 (45.5) 436 (425) 887 (4.1) 0298
364 (37.8) 385 (380) 749 (379) 0955
261 (269) 295 (3L5) 5% (91) 0057
378 (307) 412 (452) 90 (24) 0041+
339 (364) 346 (369) 685 (365 0880

311 (520) 318 (543) 649 (33.1) 0384
319 (483) 304 (302) 623 (493) 0626
271 (426) 23 (428) SH (@27) 0947
22 (314) 185 (3L9) 387 3L6) 085
284 (40) 278 (482) 562 (460) 0243
24 (389) 48 (429) 492 (408) 029

Values are expressed as numbers (%)

" Abdominal obesity is defined as a waist circumference of 90 cm or more for males and 85 cm or more for females
? HDL cholesterol levels are less than 40 mg/dL for males and less than 50 mg/dL for females
¥ Metabolic syndrome occurs when three or more out of the five criteria are met

*P<0.05
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Table 7. Logistic regression analysis of dietary supplements intake and metabolic syndrome indicators.

Unadjusted Adjustedl)
BY (S.E)’ OR" (95% CI)” P-value B (S.E) OR (95% CI) P-value
Fasting blood glucose=100  -0.080 (0.078) 0.923 (0.792~1.77) 0310 -0.062 (0.079)  0.940 (0.805~1.099) 0437
SBP/DBP >130/85 0.034 (0.079) 1.035 (0.886~1.208)  0.667 0.032 (0.080)  1.033 (0.883~1.208)  0.687
Abdominal obesity” 0.012 (0.074) 1012 (0.875~1.170) 0874  -0.029 (0.075) 0972 (0.839~1.126)  0.701
Triglyceride =150 -0.075 (0.081) 0928 (0.792~1.087) 0355  -0.083 (0.081) 0921 (0.785~1.080) 0310
Low HDL-cholesterol” -0.137 (0.078) 0872 (0.748~1.017) 0080  -0.226 (0.082)  0.798 (0.680~0.936)  0.006%**

K Adjusted for age and sex
2)

3)
)
5)

-

B: unstandardized regression coefficient
SE: standard error

9 OR: odds ratio

7 CI: confidence interval

*%p<(0,001

Abdominal obesity is defined as a waist circumference of 90 cm or more for males and 85 cm or more for females
HDL cholesterol levels are less than 40 mg/dL for males and less than 50 mg/dL for females
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