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The purpose of this study was to evaluate the prevalence of obesity, dietary habits, and nutritional status by age among low-
income women, using data from the fourth Korea National Health and Nutrition Examination Survey (2007~2009). Subjects
were 8,356 women aged 20 and over. The subjects were classified into four groups by age. Dietary data from 24-hr recall
methods were used to analyze nutritional status. The prevalence of obesity in the 50~64 years age group was significantly
higher than those of the other age groups. Among age groups, malnutrition was the highest in the 65-and-over age group. It
appears that women in the 20~29 and 65-and-over age groups were the highest nutritional risk. The percentage of carbohydrates
in total energy intake was higher and the percentages of protein and fat were lower in the 65-and-over age group than other
groups. Frequency of skipping breakfast was lower in women aged 65-and-over, and moderate physical activity significantly
decreased with increasing age. Awareness of dietary guidelines was higher in women aged 30~49 years than other groups,
whereas it was lower in those aged 65-and-over years. Adherence to dietary guidelines of ‘eating a variety of foods from each
food group’ was significantly lower in women aged 65-and-over years than those of other groups. However adherence to
dietary guidelines of ‘eating breakfast everyday with a pleasant mind’ was significantly lower in women aged 20~29 years than
those of other groups. Therefore, this study shows that low income women have various nutritional problems by age group,
and we should support a tailored approach to improve their nutritional status.
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Table 1. Anthropometric characteristics of low-income women by age group

. 20<Age<30 yr 30<Age<50 yr 50<Age<65 yr 65 yr<Age 1
Variables (n=86) (n=243) (n=465) (n=1,140) p-value
Age (yrs) 23.8+0.47 41.2+0.4° 58.4+0.2° 72.5+0.2¢ <0.001
Height (cm) 160.7+0.8" 156.7+0.5° 153.8+0.3° 150.0+0.2¢ <0.001
Weight (kg) 55.2+1.2° 56.8+0.88% 59.0+0.5° 54.9+0.3° <0.001
Waist circumference (cm) 71.7+1.3% 77.6+0.9° 84.7+0.5° 84.2+0.4° <0.001
Body mass index (kg/m?) 21.3+0.4° 23.2+0.4° 24.9+0.2¢ 24.3%0.1° <0.001
Body mass <18.5 12 (11.5)% 18 ( 8.9) 10 ( 2.4) 38 ( 2.5)
index  18.5<BMI<25.0 63 (72.7) 166 (67.9) 236 (50.6) 649 (55.1) <0.001
2
(kg/m) 550« 11 (15.8) 59 (23.2) 219 (47.0) 453 (42.5)

) p-value from GLM (general linear model) for continuous variables or p-value from Chi-square test for categorical variables.
? Values are meantstandard error.

) Values with different alphabets are significantly different among groups at p<0.05 by Scheffe's test.

D N(%).

Table 2. Daily energy and nutrient intakes based on Korean DRIs of low-income women by age group

. 20<Age<30 yr 30<Age<50 yr 50<Age<65 yr 65 yr<Age 1
1 -val

Variables (n=86) (n=243) (n=465) (n=1,140) p-value
Energy” 81.5+4.1% 78.6+2.5 85.0+1.9 82.6+1.1 0.213
Protein 131.6+6.1* 113.343.6° 113.243.1° 91.0+1.8° <0.001
Calcium 63.3+5.8° 61.1+4.6 50.84+2.2% 42.0+2.3° <0.001
Phosphorus 139.6+6.9 131.0+4.5% 133.5+3.5° 111.1+1.8° <0.001
Iron 77.1+7.4° 82.5+5.2° 146.5+7.5 119.7+5.3° <0.001
Sodium 259.9+17.1 266.0+12.4 293.749.0 265.246.4 0.067
Potassium 53.943.1° 53.142.0° 54.9+1.7° 43.2+1.0° <0.001
Vitamin A 103.7+14.0 100.648.4 110.6+8.6 86.6+6.2 0.088
Thiamin 99.445.5 90.644.2° 87.742.7% 69.8+1.5" <0.001
Riboflavin 88.3+6.1° 76.1+£3.6° 68.742.2° 52.441.5° <0.001
Niacin 94.4+5.7° 87.1+3.2° 85.7+2.4° 68.0+1.4° <0.001
Vitamin C 93.3+9.5 87.2+6.1° 90.3+4.5 65.1+2.3° <0.001

) p-value from GLM (general linear model).

? % based on KDRIs(2005), EER for energy, Al for sodium, potassium, RI for others.

» Values are meanztstandard error.

» Values with different alphabets are significantly different among groups at p<0.05 by Scheffe's test.
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o2 He] Aee AT nw AR vlEo] 30, 40
t 67.2%, 20tH 65.9%= Yk, 50t o] el Aol Bla
oA og =& Hl&S BAthp<0.001). Yvtdoz 4 A
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gk 7kd71e] Fe A E e

A A7 T A, Bt e A 2 A%k digh
T 3= <lste] Hi A4 Wide] 2A
= THRonnenberg et al 2004). webA] 2 g
dalT F4kE Q% D44 21

2
AF 71 v AFHA v]Eo] 30, 40th 67.2%, 20t 65.9%
2, b0 Jddd7E AT A Jebd o= AR A
A aQl#e] A e 33 & + Aok 7l JdF(Kim &
Park 2011)°] wh2w 20t ojAe] € H §Eo] 1557 9
o|siel A, A AP HEo] AR #3%, 2517
A o]l A= e vlgo] felH o A e,
21Fe] FullsEd 2Fe Aol He] ol 1AL
2 92 = F U5= AT =9 AT (Batool et al
2004) FESF ARSI AAA FEo] W A ES AU T
o] o 5ol vlg sl R=2R 9 FA WHYd w2 194
o= gty Hudgk v 9k 1 gl Fe AJclel A
AA e 1Fs A Ak, AFHelu AgEH
= - fAsk = A Be = v A

Table 3. Percent of subjects who consumed nutrients intakes below Korean DRIs among low-income women by age group

Variables ZOSQEZZ';’O T 30 S(:zgze:;)o r SOS(::g:6<56)5 T 6?n§iﬁ§e p-value"
Energy? 41 (47.6)Y 120 (50.1) 185 (41.8) 469 (43.2) 0.371
Fat 24 (23.5) 128 (51.6) 330 (67.4) 956 (83.2) <0.001
Calcium 65 (78.3) 199 (79.9) 373 (81.2) 1,012 (87.3) 0.028
Phosphorus 12 (10.4) 46 (19.0) 84 (19.4) 327 (29.4) <0.001
Iron 54 (65.9) 167 (67.2) 131 (30.4) 517 (44.8) <0.001
Vitamin A 42 (55.4) 127 (51.8) 245 (55.0) 729 (64.9) 0.010
Thiamin 39 (46.2) 134 (56.4) 247 (56.3) 819 (72.6) <0.001
Riboflavin 42 (50.8) 157 (64.4) 325 (72.3) 972 (84.3) <0.001
Niacin 33 (38.1) 122 (50.4) 239 (53.9) 822 (71.8) <0.001
Vitamin C 47 (55.8) 147 (61.7) 249 (57.1) 785 (69.4) 0.004

Y p-value from Chi-square test.

? Intakes below energy and some nutrients of KDRIs means those less than 75% EER for energy, minimum of fat AMDR and

EAR for others based on KDRIs(2005).
D N(%).
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(Yoon et al 2010). 18|11 ZF-S A# o] 78 §lo] 7H #
ofgt dFaE e, 7 Algd tid S SFSA7E o
Holxlth Zge] dFH7IE mvt AHA vle2 20t
78.3%, 30~40Th 79.9%, 50~654] vl 81.2%, 654] ©]4
87.3%= UEh} E38] A AEZE Ao T2 A7} BAHA
o] oo]oi xloz:f___, o]r;}

Table 4= A& de] F 47 uv] eeshE, T,
Aol AFRlES ekl Zlo s Agd Het 1t f94
%l Apol & HATh ARo] SR vrstEo A3 vE
o] freA o g F7late] 20tlE 62.5%, 30, 40THE 71.0%, 50
Al o7 654 WIS 74.4%, 654 o] 32 78.6% % LHE}
U, 654 ool 7M=& M &2 B5ith(p<0.001). ©
WA T} 2te] HHH) &S A#o] TSRS folyoz 7t
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Table 4. Macronutrient distribution ratio for energy of low-income women by age group

20<Age<30 yr

30<Age<50 yr

50<Age<65 yr 65 yr<Age

Variables (n=86) (n=243) (n=465) (n=1,140) p-value”
Energy from carbohydrate (%) 62.5+1.49% 71.0+0.8° 74.420.6° 78.6+0.3¢ <0.001
Energy from protein (%) 14.3£0.5% 13.9+£0.3* 13.3£0.2% 12.3+0.1° <0.001
Energy from fat (%) 22.4+1.3% 15.4+0.6° 12.840.4° 9.6+0.3¢ <0.001

) p-value from GLM (general linear model).
? Values are meantstandard error.

» Values with different alphabets are significantly different among groups at p<0.05 by Scheffe's test.



25(2): 246 ~260 (2015) 204 o]’ AAREZ o3 A utE vk 9 FokdE] ot 253
Table 5. Daily food consumption of low-income women by age group

Variables 20§21ie8<6§0 4 303(?5;:35)0 o SOS(ﬁ:g:6<56)5 o 6;3{?3? p-value"
Grains? 254.9+15.3% 251.9+9.5 282.8+8.3 265.8+3.9 0.073
Potatoes 38.4+13.4 32.345.2 41.146.6 28.743.7 0.408
Sugars 6.0£1.1°9 6.6£0.9° 4.740.5% 3.6£0.4° 0.003
Legumes 26.2+5.0° 25.1+3.5% 40.0+4.2° 29.5+2.5% 0.040
Nuts 3.0£1.2 1.6£0.4 3.4£0.7 1.80.3 0.152
Vegetables 284.6+29.7% 283.4+13.6% 287.3+11.1° 241.6+7.5° 0.002
Mushrooms 2.8+0.9 4.0+1.4 2.6+0.6 1.3£0.4 0.078
Fruits 134.4+£27.0" 151.3+21.4 160.5+14.7° 100.3+8.9° <0.001
Seaweeds 5.7+£2.7 4.6+0.6 7.9£1.3 5.4+1.6 0.101
Beverages & alcohols 289.9+128.2° 96.5+21.4* 60.2+10.1* 18.8+2.2° <0.001
Seasonings 29.744.6° 25.542.1% 27.4+41.4° 20.6+0.9° 0.001
Oil(plant) 8.4+1.6" 5.1£0.5° 4.4+0.3° 2.4+0.2° <0.001
Processed food(plant) 1.7£1.6 1.3+0.7 0.8+0.5 1.9+0.7 0.566
Others(plant) 0.0+0.0 0.1+0.1 0.5+0.2 0.2+0.1 0.025
Meats 73.6%8.9° 45.146.3" 45244 8% 33.2+4.1% <0.001
Eggs 21.743.5° 15.7+2.0% 10.4+1.6" 5.5+0.8° <0.001
Fishes 342454 42 8+4.5° 30.8+£2.9% 25.0+£2.5° 0.005
Milk & dairy products® 114.6£31.2° 64.6£13.0° 36.8+4.5° 33.7+3.4° 0.009
Oil(animal) 0.7+0.5 0.1+0.0 0.1+£0.0 0.0+0.0 0.164
Processed food(animal) 0.5+0.5 0.0£0.0 0.0+0.0 0.0£0.0 0.279
Sum of plant foods 1,085.7£128.6° 889.4+33.8° 923.3+28.0™ 721.8£14.1° <0.001
Sum of animal foods 245.2+30.1° 168.3£16.5™ 123.3+7.6™ 97.4+6.3° <0.001
Total intake 1,330.9+130.4° 1,057.6£39.5° 1,046.6+30.9° 819.2+16.1° <0.001
% Plant foods 80.1+2.0° 84.0+1.1° 88.9+0.6° 89.5+0.5" <0.001
% Animal foods 19.942.0° 16.0+1.1° 11.140.6° 10.5+0.5° <0.001
" p-value from GLM (general linear model), ? Unit: gram, ¥ Values are meantstandard error.
» Values with different alphabets are significantly different among groups at p<0.05 by Scheffe's test.
FAHAEES A¥0] S/HETE AT p<0.001). =91 (2012)9] Aol EPE“% Z, 7] o)< < w32 <l
o] oo Bt I ATES AHEHAKIm & Kwon &l P]zto] E3luo] & wubS A G sl wloly erdtE A
2004; Yang & Kim 2005; Choi ef al 2007) % %43 0] A7} 54 Ha, A 5 HTA Hhxl g BRulo 2 pA g AX}
AFEA7IEA i & vX e 297 gt & A2 = Xléﬂoi’%i dFE 4 FF FTATIARE, dFH e
I, G 6540 o HetellA R H 2 AE, i, 2 FAGH AA7} 7hssitta Hastlt) 53] i At
, FAIFAEA), drel AR el oA om Wk, o 1}01 AL5F 949 Afole @& AT Q8 o
ol s E & AT T2 HF AFEEol etk AF Tl o Fol A AlgkE %:% o2 o dHch
freldoz Faste ddE Z2AE BTt Ahn et dof APAFLEq A B3k ule} Zo](Moon & Kim 2004; Choi



254 4 8 A SHOMAloF fuiE ik
& Moon 2008) &5FF2 GFIH 2 AFAHED, 14 AT 2Y E BE A7HA e al 2012)°14 A25F
FHl, FEE T g dEFS MiAlE e9dow yeider  ue] ATt Bivk S vlad A3, vvkee] 5%, A4k
A 2 Agddteh WIS Bk aela dnkE R nvl R, A5 9] AFWEr gl vls) fol sl
AEFES A AlFVE 2A wdV|E 255 Aave BA JehdeEa], viikge] 7P =& 50~654 lekre]
Fde Holudl. 53] ALSS fde] wdSe Aol AAMiFHES] S4& AR eR 248 & 28t a7
oS Sdiske 2oz Ay @A o= 654 o Fek oAtk a3 654 o) =dEe =8kl g Tl vEt
] *4%%‘*‘ AT 5 dEAQ 584 9d 9450 Ue AAH Ws) 71 Askel me AT daE
S5, G, ol Fo AFHES AvEw 747 332.g, 55 g, elsitiats B AFARA Vet FAAJN dLESS
250 g= ‘%E}ﬁ#fu"%i, T AFl d T2 AF RN B A7 AGEnE 22 27l ol 22
£0] 10.5%F 2o JU4A ﬁ‘ﬁé% welel) HojZEglth, 4 glomz S M9l oAyt Bad How AlEHd
g, 57 5 O ARES] AR 50~654] mlvko] e <) Table 6 A&5% o4d9] Ao I FLAAFINQ),
g g Hlgl felHer g g BAth oldd TR 9 APAFARENAR), B FEe AAFHE(MAR)
3 AFE AR 7S 50~654 PNk olde] A & mlwal ¥ Zlolth JEFRAATE & AT 87
T, s2Ee] Wst gl A Ao d F ofe] 7B 1 oA Aol SIS froj o2 Ak thp<0.01).
2del 1gel tigatr] 1 Agae] SgAQl WskE of  H2 20t ko] 7P B fE Holay, 504 o] 654 1]

Table 6. Index of nutritional quality (INQ), nutrient adequacy ratio (NAR) and mean adequacy ratio(MAR) of low-income
women by age group

. 20<Age<30 yr 30<Age<50 yr 50<Age<65 yr 65 yr<Age 1
Variables (n=86) (n=243) (n=465) (n=1,140) p-value
Protein 1.67+0.067® 1.4740.04° 1.33+£0.02° 1.0940.01¢ <0.001
Calcium 0.81+0.07° 0.80+0.05° 0.60+0.02° 0.51+0.02° <0.001
Phosphorus 1.77+0.06 1.70+0.04% 1.58+0.02° 1.35+0.01° <0.001
Iron 0.98+0.08* 1.05+0.06 1.69+0.07° 1.43+0.06° <0.001
INQ Vitamin A 1.17+0.17 1.11+0.09 1.06+0.07 0.85+0.04 0.003
Thiamin 1.25+0.06° 1.16+0.04° 1.020.02° 0.84+0.01° <0.001
Riboflavin 1.10£0.05° 0.98+0.03" 0.80+0.02° 0.62+0.01° <0.001
Niacin 1.18+0.04° 1.12+0.04% 1.020.02° 0.82+0.01° <0.001
Vitamin C 1.17+0.11° 1.11£0.07 1.07+0.05° 0.78+0.02° <0.001
Protein 0.93+0.03" 0.88+0.01** 0.86+0.01° 0.78+0.01¢ <0.001
Calcium 0.56+0.04° 0.54+0.02° 0.47+0.01° 0.38+0.01° <0.001
Phosphorus 0.96+0.01° 0.93+0.01° 0.92+0.01° 0.88+0.01° <0.001
Iron 0.66:+0.03 0.65+0.02° 0.85+0.01¢ 0.75+0.01° <0.001
NAR Vitamin A 0.61+0.04° 0.61+0.02° 0.59+0.02° 0.49+0.01° <0.001

Thiamin 0.81£0.03° 0.75+0.02° 0.74+0.01° 0.64+0.01° <0.001
Riboflavin 0.76+0.03° 0.68+0.02% 0.62+0.01° 0.49+0.01¢ <0.001
Niacin 0.80:£0.03° 0.75+0.02° 0.75+0.01° 0.634+0.01° <0.001
Vitamin C 0.66+0.04° 0.62+0.02° 0.65+0.02° 0.53+0.01° <0.001
MAR 0.75+0.02° 0.71+0.02° 0.72+0.01° 0.62+0.01° <0.001

) p-value from GLM (general linear model), ¥ Values are meantstandard error.
» Values with different alphabets are significantly different among groups at p<0.05 by Scheffe's test.
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%_9_/\352‘ o]/\l }5_’_ 9}—%015 % -(‘5}.—y /\1;114 o7 /\17301
o A& T3] E=AT Folth(Yoon et al 2010). IHA,
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Table 7. Distribution of skipping breakfast and physical activity status of low-income women by age group

Variables 20 Sé;if;io yr SOS(;\:gze:;)O yr SOS(::g:6<56)5 yr 6(5nzi’£1::§e pvalue”
Skipping breakfast 37(45.0)? 58(25.1) 44( 9.4) 63( 6.9) <0.001
Walking 46(49.6) 105(45.7) 209(46.6) 488(43.2) 0.685
Moderate 7(12.9) 40(13.9) 72(14.8) 139(10.1) 0337
z}cltyli‘f;l Vigorous 12(19.7) 36(12.1) 51(10.7) 89( 6.7) 0.002
More than moderate  16(24.7) 66(23.4) 104(22.1) 197(14.5) 0.017

D p-value from Chi-square test.
2 N(%).
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Table 8. Awareness and adherence to dietary guideline of low-income women by age group

Variables 20§(?1i§<6§0 yr 30§(111\=ng::35)0 yr SOS(:Zg:6<56)5 o 6(5113%12){)%6 p-value"
Dietary guideline 17 (17.5)° 48 (19.3) 61 (14.9) 55 ( 6.4) <0.001
awareness

1 75 (88.1) 210 (88.5) 379 (81.8) 825 (71.5) <0.001
2 58 (67.4) 186 (79.3) 325 (70.1) 775 (68.2) 0.054
Dictary 3 67 (76.0) 192 (75.8) 391 (84.1) 933 (82.4) 0.089
guideline” 4 65 (75.6) 200 (83.8) 424 (90.9) 1,086 (94.4) <0.001
adherence 5 78 (93.0) 224 (90.0) 446 (93.9) 1,110 (96.4) 0.028
6 81 (94.8) 240 (97.7) 463 (98.8) 1,128 (98.7) 0.166
7 76 (91.2) 232 (91.8) 455 (97.9) 1,126 (99.0) <0.001

) p-value from Chi-square test, 2 N(%).
% Dietary guideline 1 :
taste, 3 :
mind, 5 : prepare food as needs with hygiene, 6

eat a variety of foods from each food group, 2 :
eat properly and increase physical activity to maintain healthy weight, 4 : eat breakfast everyday with pleasant
: enjoy traditional foods, 7 : when you drink alcohol, limit the amount.

avoid salty foods and try to eat foods with bland
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