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ABSTRACT

Objectives: The objective of this study was to examine whether dietary quality varies
among different age groups and geographic areas, and whether the difference between
geographic areas varies across several age groups in Korea.

Methods: The subjects were 14,170 subjects who participated in the 2013-2015 Korea
National Health and Nutrition Examination Survey. The dietary quality was assessed
using the Korean Health Eating Index (KHEI). Age groups were categorized into six
groupings, and areas were categorized into urban and rural according to their
administrative districts. The effect of area on the KHEI score was analyzed by multiple
linear regression analysis.

Results: The KHEI was the lowest in the 20-30s group (57.7 £ 0.4 score for 20s and
61.2+0.3 score for 30s) and increased with age (p<0.001), showing the highest score
in the 60s (67.9+ 0.3 score), and then decreased again in the 70s and older (64.6 0.3
score). As a result of comparing the KHEI score by area, the urban areas had higher
KHEI scores than did the rural areas (63.5+0.2 score for urban area and 62.2 + 0.4
score for rural area, p=0.002). The difference between areas was dependent on the age
group, showing a significant difference for subjects who were aged from 50s and older
(p=0.002 for 50s, p<0.001 for 60s and p<0.001 for 70s and older). After adjusting for
confounding factors, the effect of area on the KHEI score was only shown for those
subjects in the over 60 years old group (p=0.035 for 60s and p<0.001 for 70s and older).

Conclusions: The dietary quality differed according to the age group and geographic
area. The dietary quality was lower for younger people than that for older people, and
in rural areas compared to that in urban areas, and especially for older adults. The area
factor was a very important factor for the dietary quality.
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Table 1. General characteristics of adults aged 19 years and older, 2013-2015 KNHANES

Varidoles Total Urban Rural p-value?
(n=14,170) (n=11,389) (n=2,781)

Sex
Men 49.9 (0.4)" 49.4(0.5) 52.5(1.0) 0.004
Women 50.1 (0.4) 50.6 (0.5) 47.5(1.0)

Age group
19-29 19.0(0.6) 20.6 (0.6) 11.4(1.0) <0.001
30-39 19.7 (0.6) 20.0(0.6) 18.1(1.7)
40 - 49 22.0(0.5) 22.4(0.6) 20.0(1.3)
50 - 59 19.5(0.4) 19.0(0.5) 22.4(1.2)
60 - 69 10.5(0.3) 10.1 (0.3) 12.6 (0.9)
>70 9.2(0.3) 7.9(0.3) 15.5(1.1)

Household types
Single 7.1 (0.4) 6.9 (0.4) 8.2(0.7) 0.095
Non-single 92.9 (0.4) 93.1(0.4) 91.8(0.7)

Marital status
Never maried 23.1(0.6) 25.1(0.7) 14.0(1.0) <0.001
Married/living as married 66.8 (0.7) 65.3(0.7) 73.6(1.3)
Separated/divorced 4.0(0.2) 4.2 (0.3) 3.0(0.4)
Widowed 6.1(0.2) 5.4(0.2) 9.5(0.7)

Education level
<Elementary school 15.4(0.9) 13.0(0.5) 27.2(2.0) <0.001
Middle school 8.6 (0.3) 8.1(0.4) 11.1(0.7)
High school 38.4(0.7) 38.6(0.7) 37.5(1.6)

>College 37.6(0.8) 40.3(0.9) 24.2(1.8)
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Table 1. continued

Total

Urban

Rural

Varicioles (N=14,170) (n=11,389) (n=2,781) p-value?
Household income
Q1 (lowest) 25.0(0.7) 23.9(0.8) 30.0(1.7) <0.001
Q2 25.1 (0.6) 24.7 (0.7) 27.3(1.5)
Q3 24.6 (0.6) 25.2(0.7) 22.1(1.3)
Q4 (highest) 25.2(0.8) 26.2(0.9) 20.5(1.9)
Job status
Non-manual job 26.3 (0.6) 28.4(0.7) 15.6(1.3) <0.001
Manual job 37.9(0.7) 34.1(0.7) 56.8 (1.8)
Unemployment? 35.8 (0.6) 37.5(0.6) 27.6(1.3)
Weight status
Underweight 45(0.2) 4.6 (0.3) 3.9(0.5) <0.001
Normal 39.8 (0.5) 40.6 (0.6) 35.4(1.1)
Overweight 229 (0.4) 22.7 (0.5) 23.7 (0.9)
Obesity 32.9(0.5) 32.1(0.6) 37.0(1.3)
Smoking
Never 60.0 (0.5) 60.9 (0.6) 55.6(1.1) <0.001
Ex 17.1 (0.4) 16.8 (0.4) 18.4(0.9)
Current 22.9 (0.5) 22.3 (0.6) 26.0(1.1)
Drinking
Yes 90.5(0.3) 91.2(0.4) 86.4(1.0) <0.001
No 9.5(0.3) 8.8 (0.4) 13.6(1.0)
Walking exercise
Yes 40.4 (0.6) 42.2(0.7) 31.3(1.6) <0.001
No 59.6 (0.6) 57.8 (0.7) 68.7(1.6)
Nutritional education
Yes 3.7(0.2) 3.9(0.2) 2.8(0.4) 0.012
No 96.3(0.2) 96.1(0.2) 97.2(0.4)
Eating with others
Yes 79.7 (0.5) 79.2(0.6) 82.3(1.0) 0.011
No 20.3 (0.5) 20.8 (0.6) 17.7 (1.0)
Food assistance program participation
Yes 2.1(0.2) 2.2(0.2) 1.8 (0.3) 0212
No 97.9(0.2) 97.8(0.2) 98.2 (0.3)
Food security
Yes 92.0(0.4) 92.0(0.5) 92.2(0.9) 0.811
No 8.0(0.4) 8.0(0.5) 7.8 (0.9)

KNHANES, Korea National Health and Nutrition Examination Survey.
1) Al % (SE) were calculated by applying sampling weights assigned to individual parficipants in the nutrition survey.

2) Pvalues for % differences between urban and rural area were calculated using the chi-square fest
3) Including housewives or student
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Table 2. Mean value of each KHEI item by age group and region

Age group”

Region?

Variable Total . e
19-29 30-39 40 - 49 50 - 59 60— 69 >70 value? Urban Rural value”
No. of subjects 14,170 1,777 2,380 2,701 2,775 2,303 2,234 11,389 2,781
Totfal score 63.2+0.17 57.7 040 61.2+034 643 +0.28 665+028 679+ 033 64.6=+0.33 <0.001 63.5+0.19 62.2+0.38 0.006
Adequacy item
Have breakfast 73+005 54+012 58+010 74+x009 83=+x008 92+007 96=005 <0.001 7.2+005 7.6=009 0.010
Mixed grains 23+003 18=x006 18+x005 23=+005 26006 3.1x006 26=+0.06 <0.001 23003 21=+=0.07 0.009
Total fruit 22+003 16006 20x005 23=+005 26005 27x006 23=+0.06 <0.001 22+003 20=x=0.06 0.678
Fresh fruit 24+003 17007 22+x006 25+005 28x006 29+006 26=0.07 <0.001 24+003 23=+0.07 0.137
Total vegetable 3.6+002 29+004 36+003 38+003 39+x003 39003 3.6=0.04 <0.001 3.6+002 3.6=+0.03 0.374
Ve(}%ﬂ%?c'ilz 2"32‘;£§bfg:c“' 33+002 28+005 33+004 35+004 36003 36=004 33004 <0001  34=002 32=004 0047
Meat, fish, eggs and beans 70004 73+x008 75+x007 72+007 68+007 66=+009 60=010 <0.001 7.1 £0.04 6.9+0.09 0.127
Milk and milk products 32+005 40+x013 36+012 31009 30x010 29+012 20=+0.10 <0.001 33006 29+0.13 0.886
Moderation item
% of energy from SFA 80004 64+012 74+010 81007 89006 92=+007 95+0.05 <0.001 80004 80=0.09 0.173
Sodium infake 60004 61+x009 54+x008 565+x008 59+x008 65008 75=0.08 <0.001 60=+004 58=0.10 0.543
%bogv‘zr‘jége‘g"om sweelsand 5. 003 84=009 89=007 90=006 93005 95+005 95+005 <0001 90=003 90=007 0836
Balance of energy intake item
% of energy from CHO 25+002 30+006 29=+005 27+x004 23+x005 18+x005 1.3+x005 <0.001 25+003 24=0.05 0.493
% of energy from fat 33+002 35+x005 38+005 37x004 33+005 27=x005 20=x006 <0.001 3.4+002 32=*006 0.342
Energy infake 32+002 30+x006 30+x005 33+x005 33x005 33006 3.1=x0.05 <0.001 3.2+002 31005 0.819

KHEI, Korean Health Eating Index; SFA, saturated fafty acid; CHO, carbohydrate
All values were calculated by applying sampling weights assigned fo individual participants in the nufrition survey.

1) Sex-adjusted means = SE

2) Age- and sex-adjusted means + SE

3) Pvalues for mean differences by age group and region were calculated using multivariate linear regression after adjusting for sex.

4) Pvalues for mean differences by age group and region were calculated using multivariate linear regression after adjusting for age (continuous) and sex.



Table 3. Difference of mean value of each KHEI item between urban and rural area according fo age group

19-29 30-39 40-49 5059 60-69 >70
Cotegory p- P P P P P
Uban Rural value? Urban Rural value Uban Rural value Uban Rural value Uban Rural value Urban Rural value
No. of subjects 1,594 183 2,010 370 2,259 442 2,195 580 1,776 507 1,555 679
Total score 576 043" 572+110 0776 61.0+037 620+076 0214 642=030 648=074 0566 669 =031 646+ 068 0002 68.4+037 658063 0001 660=038 61.8=057 <0001
Adequacy item
Have breakiost 54 +013  53+036 0894 57=011 63+024 0010 7.3=010 81=017 0012 82+009 86=016 0157 91008 95+0.10 0943 95=007 98=005 0.001
Mixed grains 182007 17£016 0171 18+006 20+013 0170 23+006 23+013 0311 27+006 23+012 0776 31007 28011 00235 29=007 20=011 <0001
Total fuit 16£006 16+016 0280 20=005 1.8+012 0052 23=006 22=011 0197 26+006 24=011 0731 28+007 26+011 0770 25=007 20=011 0001
Fresh fruit 17£007 18+019 0271 222006 21014 0449 25=006 25=012 0744 28+007 27=012 0739 29+007 28+011 0912 27=008 23=011 0004
flvegefddle 29004 29+013 0968 36+004 37+007 0093 38=004 39=007 0163 39+003 39+006 0743 39+004 39+006 089 35005 35007 0601
Vegetables
oxcludngKmehi 5 g 005 25+014 0155 33+004 34+009 0754 35:004 36+010 0467 36+004 34008 0087 36+005 35+008 0199 33+005 29=008 0000
ondpickled T e ' e T ' e e ) T e ' T T ' e e '
vegetables
Medt fish €905 ;3. 000 744028 0657 75+008 7.7+018 0364 72+007 72+018 0636 69+008 65=016 0131 67010 65+019 0244 62+011 56=017 0004
and beans e T ' e e ' T e ' e e ' e e ' e e '
M;')';(fd”fc?s“"k 40+014 41041 0758 36=013 34=025 0436 31+010 28+023 0870 31=011 26=024 0671 31=013 23021 0680 22+012 16+019 0004
Moderation item
%Sg/ie”ergyf'om 64+012 60+036 003 73+011 75+022 0409 81+008 81=016 0751 88=007 90+013 0031 92=008 9.1=012 0427 95=005 95+010 0875
Sodium 61+010 60+029 0532 54=008 51019 0900 55+009 55+019 0778 60+009 57=019 0817 65010 64017 0842 75=009 75=015 0901
% of energy from
sweefs and 84009 83030 0700 89+007 89=019 0962 90+006 91010 0257 93005 9.1+012 0893 95=005 94008 0143 95+005 9.4+008 0684
beverages
Balance of energy intake item
%c"Hfoe”ergyf'om 28+006 30+017 0217 29+005 30010 0200 27=005 28=012 0451 24+005 02+010 0257 19+006 16=010 0485 14+006 1.0+007 0000
/"f;f eneigyfom 35006  36+016 0542 38005 39+011 0866 37005 36+012 0603 33=006 30+012 098 27=006 23+011 0081 22:007 16+010 0000
Energy infake 30£006 29=019 0042 30+006 32=014 0557 33+005 3104 0848 33005 32+011 0510 03=006 32012 0888 31007 31x009 0756

KHEI, Korean Health Eafing Index; SFA, saturafed fatty acid; CHO, carbohydrate

All values were calculated by applying sampling weights assigned fo individual participants in the nufrition survey.

1) Sex-adjusted means + SE

2) P-values for mean differences between urban and rural area were calculated using multivariate linear regression

after adjusting for sex.
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Table 4. Mean value of KHEI total score by factors related to KHEI
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Total

Urban Rural

Variable p-value? p-value®
Mean =+ SEV Mean =+ SEV Mean =+ SE"

Sex
Men 619 +0.2 <0.001 621 +02® 61.2+04° <0.001
Women 64.6 = 0.2 649 +02° 63.1+04°

Age group
19-29 57.7 £ 0.4¢° <0.001 57.7 +0.4° 57.3 +0.4° <0.001
30-39 61.2 +0.3° 61.0=0.4° 61.8 0.8
40 - 49 64.3 + 0.3° 64.2 +0.3° 64.8 + 0.7
50 - 59 665+ 0.3¢ 66.9 = 0.3¢ 64.6 + 0.7
60 - 69 67.9 +0.3° 68.5 + 0.4° 65.8 + 0.6«
>70 64.6 + 0.3° 65.8 +0.4° 61.6 + 0.6°

Household type
Single 58.2 + 0.5 <0.001 58.7 + 0.6° 56.0 = 0.9° <0.001
Non-single 63.6 0.2 63.8 +0.2° 62.6 +0.4¢

Marital status
Never maried 60.7 = 0.4° <0.001 60.6 +0.4° 61.9 = 1.0% <0.001
Married/living as married 64.6 + 0.2° 64.9 = 0.2° 63.3 +0.4°
Separated/divorced 60.0+0.7¢ 602 +0.7° 58.9 + 1,9
Widowed 59.9 + 0.5¢ 61.1 £0.6° 56.3 = 0.8¢

Education level
<Elementary school 57.6 =0.4° <0.001 58.3+0.5¢° 55.8 = 0.6° <0.001
Middle school 61.9 +=0.4° 620+05° 61.4 +09
High school 64.1 +0.2¢ 642 +03% 64.0 = 0.6
>College 65.7 = 0.3¢ 65.6 +03" 65.7 = 0.7 ¢
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Table 4. continued

Total Urban Rural

Varioble p-value? p-value®
Mean =+ SEV Mean =+ SEV Mean =+ SEV

Household income
Q1 (lowest) 60.5 +0.3¢ <0.001 60.6 +0.3° 59.9 + 0.6° <0.001
Q2 63.1 =0.3° 63.1 =0.3° 62.9 +0.5°
Q3 63.8 +=0.3° 64.1 =0.3° 62.4 = 0.6®
Q4 (highest) 65.6 +0.3° 65.8 +0.3° 64.1 =0.7%

Job status
Non-manual job 64.6 =0.3° <0.001 64.6 +0.3° 65.4 +0.8° <0.001
Manual job 62.7 +0.3° 62.8 = 0.3 62.3 = 0.4°
Unemployment 63.5+0.3° 640+ 0.3 60.4 + 0.6¢

Weight status
Underweight 624+ 0.6 0.024 624+ 0.7%® 62,7 £1.3%® 0.008
Normall 63.6 0.2 63.8 +0.3° 622 +0.5%
Overweight 63.7 = 0.3 63.9 +0.3° 62.6 +0.6%®
Obesity 629 +0.2 63.1 £0.3% 61.8 +0.6°

Smoking
Never 64.9 +0.2° <0.001 65.2 +0.3° 63.4 = 0.5° <0.001
Ex 62,9 +=0.4° 63.2 = 0.4° 61.5+0.7%
Current 59.9 +0.4° 59.9 = 0.4 60.2 = 0.8

Drinking
Yes 63.5+0.2 0.006 63.7 = 0.2° 62.8 +0.4° <0.001
No 623 +04 63.4 +0.5° 58.5 + 0.8°

Walking exercise
Yes 64.3 +0.2 <0.001 64.5 +0.3° 629 +0.7%° <0.001
No 629 +0.2 63.0+0.2% 62.2 +0.5%

Nutritional education
Yes 64.6 + 0.6 0.033 65.0+0.7° 61.5+21%® 0.001
No 63.2+0.2 63.4 +0.2° 62.2 +0.4°

Eating with others
Yes 63.8 +0.2 <0.001 64.0 = 0.2° 62.8 = 0.4° <0.001
No 61.2+03 61.6 +0.4° 59.0 = 0.8°

Food assistance program participation
Yes 57.8 0.9 <0.001 58.0 = 0.9° 56.2 + 2,99%¢ <0.001
No 63.4+0.2 63.6 = 0.2° 622 +0.4°

Food security
Yes 63.6 +0.2 <0.001 63.8 = 0.2° 62.6 +0.4° <0.001
No 5956+ 0.5 59.9 + 0.6° 57.9 +1.0°

KHEI, Korean Health Eating Index

All values were calculated by applying sampling weights assigned to individual participants in the nutrition survey.

1) Age- and sex-adjusted means = SE

2) P-values for mean differences of KHEI total score by factors related to KHEI using multivariate linear regression after adjusting
for age (continuous) and sex. Different alphabets indicate significant differences by Tukey’s test.

3) Pvalues for mean differences of KHEI fotal score by area and factors related to KHEI using multivariate linear regression after
adjusting for age (continuous) and sex. Different alphabets indicate significant differences by Tukey’s test.
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Table 5. Region effect on KHEI fotal score after adjusting for
confounding factors by age group

Age group pY (SE) p-value
Tofal 0.6 (0.4) 0.113
19-29 0.7 (1.3) 0.578
30-39 0.7 (0.9) 0.424
40 - 49 1.1 (0.9) 0.190
50-59 -0.9 (0.8) 0.255
60 - 69 -1.5 (0.7) 0.035
>70 29 (0.8) <0.001

KHEI, Korean Health Eating Index

All values were calculated by applying sampling weights
assigned fo individual participants in the nufrition survey.

1) Beta for rural area vs. urban

Model was adjusted for sex, household type, marital status,
household income, education level, job sfafus, weight status,
smoking, alcohol diinking, walking exercise, nutritional educa-
fion, eating with others, food assistance program participation,
and food security.
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